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Dear Director Ryan,

I would like to present to you the final report of the Ketamine Investigatory Review

Panel (KIRP or panel). This is the panel of seven external medical experts that I

convened at your direction to review the ketamine waiver program of the Colorado

Department of Public Health & Environment (CDPHE). I asked this panel to provide

recommendations on the indications for ketamine use, the safety and dosing of this

drug, the patient-side care that should be given to someone who has received

ketamine, the education and training of EMS providers necessary to use this drug, and

the oversight of the EMS workforce by local ground ambulance agencies and the state.

This review process has led to many new insights regarding the care of the extremely

agitated patient in the prehospital setting.

Imagine for a moment that law enforcement calls EMS to a scene to care for an

extremely agitated individual, bleeding from a wound on their head, disoriented,

mumbling incoherently, combative and not following the directions of law

enforcement. Attempts by the police to calm the patient through verbal de-escalation

have failed. The paramedics are faced with the question of what to do next: the

paramedic needs to assess, treat and likely transport this patient to a local hospital,

yet the medical/mental condition of the patient is causing their resistance to care.

This is the difficult, tense prehospital care issue that the panel wrestled with. Some of

their findings include:

● The basic education for an EMS provider is packed with many courses, none of

which historically focused on the tools necessary to manage this situation,

including verbal de-escalation, formal hand-off from law enforcement, implicit

bias, and the appropriate assessment and monitoring of ketamine use for

chemical restraint.

● The diagnosis of Excited Delirium Syndrome, used by EMS medical directors to

describe a medical condition of hyper agitation and increased metabolic

output, is rejected by the panel as prone to implicit bias and racism.

● The panel reframed the use of ketamine as an important tool for those rare

times that verbal de-escalation and physical restraint fail and chemical

restraint is required. Referencing existing Colorado laws and protections to

determine when and how to use this drug for chemical restraint, the KIRP feels

there will be times when it is needed to safely assess, treat and transport a

patient. The panel concludes that ketamine is a safe drug to use for chemical

restraint when proper monitoring by adequately trained personnel occurs.

● Once a paramedic decides to use ketamine for chemical restraint, the panel

recommends a series of precautions and steps to assure the best outcome for
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the patient. The panel’s recommendations include defining a standard dose of

ketamine to assure the necessary disassociated state is achieved, coupled with

the immediate monitoring of respiratory and cardiac functions at the patient’s

side, not waiting until the patient is in the back of the ambulance. The use of

standard doses can save time and allow the paramedic to concentrate on

getting the monitoring equipment in place rather than on estimating weights

and calculating doses, two steps that are susceptible to error.

● In reviewing the existing oversight of EMS care in Colorado, the panel learned

that ours is one of only two states in the nation that do not license ground

ambulance agencies at the state level. The Department is limited in its ability

to investigate a complaint or assure consumer protections of medical care in

the current Colorado EMS regulatory framework. The panel recommends that

CDPHE consider whether licensing at the state level would allow for more

uniform standards, protocols and regulatory oversight throughout the state in

order to assure appropriate consumer protections.

As you know, all waivers for the use of ketamine for excited delirium syndrome in

Colorado have been suspended. In terms of next steps, CDPHE will need to consider

the recommendations by this panel, as well as the legal requirements for ketamine

administration, monitoring, and reporting established by HB 21-1251. We will then seek

input from the community, other medical experts and EMS providers to determine

whether ketamine use should be allowed in Colorado in limited circumstances, with

stricter protocols, enhanced training and more oversight.

Thank you,

Eric K. France MD, MSPH, MBA
Chief Medical Officer
Colorado Department of Public Health & Environment
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I. EXECUTIVE SUMMARY
As has been widely reported in the media, during the summer of 2019, Elijah McClain was detained by

police, and then emergency medical services (EMS) administered ketamine to Mr. McClain for excited

delirium. Mr. McClain went into cardiac arrest during ambulance transport and died in the hospital a

few days later. The coroner concluded that Mr. McClain died of undetermined causes. His death

occurred the summer before the murder of George Floyd, but the circumstances of his death gained

national attention during the Black Lives Matter demonstrations in the summer of 2020. These

demonstrations protested the social injustices perpetrated against people of color and gained traction

as the deaths of other young African American men that occurred during police interactions came

under intense public scrutiny.

The review that culminated in this report was not undertaken to investigate Elijah McClain’s death or

any particular case in which a Coloradan was administered ketamine by state-certified or

state-licensed paramedics. Rather, the circumstances surrounding Elijah McClain’s death, and the

resulting questions around the administration of ketamine for “excited delirium syndrome,” (ExDS)

prompted the Colorado Department of Public Health and Environment (CDPHE) to undertake an

investigatory review of its program that allows paramedics to administer ketamine.

One of CDPHE’s responsibilities is to certify or license individuals who provide medical care to patients

in the emergent, prehospital environment and transport those patients to hospitals by ambulance.

Upon certification or licensure (see p. 22 for discussion of distinction between certification and

licensure), these individuals are referred to as EMS providers and they include four levels: three levels

of Emergency Medical Technicians (EMTs), and Paramedics. Through rulemaking, the acts and

medications that can be performed and administered by each level of EMS provider are authorized and

are referred to as the EMS provider’s scope of practice. EMS providers are not independent

practitioners; instead, in order to practice, they must be under the direction of a Colorado-licensed

physician medical director. All EMS ambulance agencies are required to have a medical director who is

responsible for ensuring the competency of the EMS providers for whom medical direction is provided.

The Colorado Medical Board (CMB) in the state Department of Regulatory Agencies (DORA) regulates

physicians, and CDPHE sets standards for physicians to be EMS medical directors. CDPHE does not

regulate ground ambulance agencies.

Currently, the administration of ketamine, a dissociative anesthetic, is out of scope for all EMS
1

providers except for paramedics who have obtained a Critical Care Endorsement (P-CC) from CDPHE.

However, to accommodate recognized community needs, CDPHE is authorized to issue individual

waivers to EMS agency medical directors who can successfully meet several criteria. These waivers

expand the scope of practice of identified paramedics to include ketamine administration. It is through

these waivers that paramedics are authorized to administer ketamine for various conditions, including

excited delirium and/or extreme or profound agitation.
2

The overarching goals of the review were to evaluate the safety and efficacy of ketamine’s use in the

prehospital setting by paramedics, and to determine whether CDPHE can improve its regulatory

oversight of the ketamine waiver program. In order to have the necessary medical expertise for the

review, CDPHE established a panel of external medical professionals, hereinafter referred to as the

2
In July 2021, after the panel had commenced its review, CDPHE suspended the ketamine waiver program for excited delirium

and/or extreme or profound agitation due to HB 21-1251’s enactment into law. (See Section II.B.)

1
A medication that causes altered sensory perceptions and a feeling of disconnect between the environment and self.
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Ketamine Investigatory Review Panel (KIRP or panel). The panel’s review was facilitated by CDPHE’s

Chief Medical Officer, Dr. Eric France.

The KIRP was charged with determining whether CDPHE’s existing waiver process for ketamine

administration for excited delirium and/or extreme or profound agitation provides adequate oversight

and training to ensure public health and safety. The panel focused on systems and processes rather

than on individual cases of ketamine use, in keeping with CDPHE’s public health focus of protecting the

health of people and their communities. The work of the panel was entirely separate from any

regulatory investigations being conducted by CDPHE into complaints received about particular

incidents. The panel did not review the use of ketamine for pain management or rapid sequence

induction (RSI) in the prehospital setting.

Ketamine Investigatory Review Panel Scope of Work:

● the pharmacology of ketamine

● the diagnosis of Excited Delirium Syndrome (ExDS)

● the use of and indications for ketamine for ExDS and other medical conditions

● implicit and explicit bias and structural racism as it relates to indications for and

administration of ketamine

● Colorado and national data on ketamine administration

● complications associated with ketamine use for ExDS

● the dosing of ketamine

● the monitoring of patients following ketamine administration

● the education and training for paramedics

● EMS medical director oversight, protocols, and quality assurance

● the state and local oversight processes

The COVID-19 pandemic necessitated online rather than in-person meetings. Beginning in early 2021,

the panel convened numerous times via Zoom. The meetings were not open to the public to allow the

panel members to speak freely and without fear of recrimination during the pendency of their work.

The meetings were also closed to protect against an inadvertent identification of patients during data

presentations.

The panel spent several months gathering and reviewing information, including articles, research

studies, professional organizational documents and statements, videos and data. CDPHE enlisted a

series of subject matter experts in other relevant areas to assist the panel in its work. A listing of the

subject matter experts and the issues on which they presented is shown below:

● Dr. Whitney Barrett, board-certified EMS physician in Albuquerque, New Mexico; Assistant

Medical Director for Denver Health Paramedics Division until January 2021. Dr. Barrett

presented data on ketamine administration by the Denver Health Paramedic Division.

● Dr. William Hall, Emergency Medicine Telluride Regional Medical Center; Medical Director

Nucla-Naturita Fire Protection District and the National Park Service; previous EMS medical

director for Mesa County (9 agencies) for 17 years. Dr. Hall presented on the practice of

EMS medical direction, including in rural settings.
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● Dr. Brent Myers, triple-board certified in emergency medicine, EMS, and clinical

informatics; past-President of the National Association of EMS Physicians; currently serves

as the Chief Medical Officer for ESO; and Associate Medical Director for Wake EMS in

Raleigh, North Carolina. Dr. Myers previewed data from the Annals of Emergency Medicine

article: “Out-of-Hospital Ketamine: Indications for Use, Patient Outcomes, and Associated

Mortality.”

● Dr. Scott Simpson, MPH, Medical Director for Psychiatric Services at Denver Health and

Associate Director of Behavioral Health Services. Dr. Simpson presented on agitation

management in psychiatric emergency services.

● Dr. Michele Sweeney, emergency medicine physician for 23 years; EMS Department Medical

Director and faculty member, Pueblo Community College. Dr. Sweeney presented on

paramedic education and challenges facing rural emergency medical services.

● Dr. Steven Zeichner, Anesthesiologist, President-Elect, Colorado Society of Anesthesiologists

(CSA). Dr. Zeichner presented CSA’s concerns and recommendations related to CDPHE’s

ketamine waiver program for excited delirium.

PANEL RECOMMENDATIONS

The findings of the panel encompass four broad areas: the indications for the use of ketamine,

including the diagnosis of Excited Delirium Syndrome; the patient-side care when using ketamine in the

prehospital setting; the education and training of the paramedics using ketamine; and the local and

state oversight of EMS care in Colorado. All four areas play a role in ensuring consumer protections and

appropriate care delivery by paramedics in the field.

The panel agreed that ketamine is a safe drug if used properly and monitored closely by properly

trained and qualified paramedics. However, certain adverse events appear to have arisen primarily

from the administration of ketamine and other sedatives to individuals who may not have a medical

need for these medications and who could have been managed with a less assertive alternative.

Further, other societal and systemic factors at play may have allowed chemical restraints to be

disproportionately applied to marginalized populations and communities of color in Colorado and across

the nation. Although the panel’s scope of review concerned the administration of ketamine in the

prehospital setting, the panel agreed that the issues surrounding ketamine administration in the

prehospital setting are not exclusively about the drug ketamine.

A. Indications for Ketamine Use and Excited Delirium Syndrome

This section contains recommendations concerning the Excited Delirium Syndrome diagnosis that is

often used to support ketamine administration, mitigation of the role that explicit and implicit bias can

play in prehospital ketamine administration, and the limited circumstances in which ketamine can be

appropriately administered in the prehospital setting.
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A.1  Panel Recommendation: Rejection of Excited Delirium Syndrome Diagnosis

The diagnosis of Excited Delirium Syndrome has come under scrutiny for a number of years

(predating the deaths of Elijah McClain and George Floyd) for the potential of bias. This is in part

because descriptors such as “hyper aggression,” “increased strength,” and “police noncompliance”

are listed as criteria for this assessment and have been associated with racial bias against African

American men.

Besides the fact that the Excited Delirium Syndrome diagnosis lends itself to discriminatory

practices that result in systemic bias against communities of color, its lack of a uniform definition

and specific, validated medical criteria allows for the possibility of inaccurate assessments and the

inappropriate administration of ketamine to patients for non-medical reasons.

Consequently, the panel recommends that Excited Delirium Syndrome no longer be used as a

condition that warrants waivers for the administration of ketamine. While making this

recommendation, the panel acknowledges that in the prehospital setting a patient’s agitation and

disorientation can present a direct threat to the patient’s safety as well as to the safety of the

public and first responders. (See Recommendation A.3)
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A.2  Panel Recommendation: Findings of Implicit and Explicit Racism

The panel affirms that patient care and the administration of ketamine in the prehospital setting

are strictly within the purview of the paramedic. Paramedics must not administer ketamine for law

enforcement restraint and/or custodial purposes.

CDPHE should analyze whether there is disproportionate use of ketamine for marginalized persons

and communities of color in Colorado. CDPHE’s data collection processes should facilitate this

analysis by capturing accurate race/ethnicity and zip code information in order to perform this

analysis. The panel further recommends that paramedics be trained on assigning a race/ethnicity

element.

CDPHE and the Emergency Medical Practice Advisory Council (EMPAC) should develop and

implement ketamine waiver policies, procedures, and guidance that incorporate objective criteria

and promote racial equity.

CDPHE and EMPAC should incorporate a Racial Equity Impact Assessment in the ketamine waiver

process that requires community stakeholder participation from different racial and ethnic groups

that have been or may be affected by the disparate use of ketamine in the prehospital setting, in

line with national best practices. In doing so, CDPHE should utilize its existing resources, including

the Equity, Diversity and Inclusion Officer as well as the Office of Health Equity.

CDPHE should engage with the national organizations that develop paramedic education standards

and advocate that the standards include education in the areas of racial equity, explicit/implicit

bias, verbal de-escalation and law enforcement-to-EMS hand-off protocols. In the meantime, the

panel recommends that CDPHE develop training programs in these areas and make them available

to all EMS medical directors for the purpose of providing training to EMS medical directors and their

providers. Completion of these training programs should be required of EMS medical directors and

their paramedics as a condition of obtaining a ketamine waiver.

CDPHE should revise its regulations on continuing education requirements for the

certification/licensure of EMS providers to include minimum hours in the areas of racial equity and

explicit/implicit bias in the field of health care.
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A.3  Panel Recommendation: Appropriate Administration of Ketamine

The panel concludes that paramedics should only administer ketamine in the prehospital setting

when there are no other means available to safely assess, treat, and transport a patient. These

circumstances are limited to patients presenting a serious, probable, imminent threat of bodily

harm to self or others. CDPHE should therefore only issue waivers that allow paramedics to use

ketamine when patients whose serious, probable, and imminent threat of harm to self or others

prevents EMS providers from safely assessing, treating, and transporting the patient to a hospital.*

The panel acknowledges that if ketamine is administered for this purpose, the safeguards set forth

in the “Protection of Persons from Restraint'' law (Sections 26-20-101 et seq., C.R.S.) must be

followed. However, EMS providers often respond to a chaotic scene in the prehospital setting that

requires their undivided attention and immediate intervention. In those situations, EMS providers

may lack the time necessary to make a telephone call to a physician to receive a verbal order to

administer ketamine. The panel therefore recommends that the General Assembly amend the

chemical restraint statute to allow EMS providers to administer ketamine as a chemical restraint in

these situations under the authority of an EMS medical director’s standing order, rather than a

verbal order as the law currently requires.**

*Note: This recommendation is only associated with waivers for excited delirium and/or extreme or profound agitation and

does not impact waivers for ketamine use for pain management or RSI.

**Note: The panel understands that HB 21-1251 requires the paramedic to attempt to obtain a verbal order while the

existing restraint law requires that paramedics engage in telephone consultation with a physician and receive a verbal

order to administer ketamine after determination that chemical restraint by ketamine is the least restrictive and most

appropriate alternative available.
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B. Patient-Side Care

This section provides recommendations regarding the care that paramedics provide to the patient when

administering ketamine in the prehospital setting. The panel emphasized that paramedics should begin

monitoring immediately after the ketamine is given, instead of waiting until the patient is in the

ambulance.

B.1  Panel Recommendation: Indications for Chemical Restraint

The panel determined that the benefits of administering ketamine in the prehospital setting

outweigh the potential risks if the following indications are satisfied:

1. The patient’s ability to cause/effect serious, probable, and imminent bodily harm to

him/herself or others prevents safe assessment, treatment and transport; and

2. Efforts at verbal de-escalation have failed; and

3. The paramedic independently determines the patient requires treatment and transport to

the hospital; and

4. The paramedic independently determines the patient needs to be chemically restrained for

safe transport because less restrictive alternatives, including physical restraint, would be

inappropriate, ineffective, or unsafe; and

5. The paramedic is acting under the parameters of a standing order,* or a verbal order given

by a physician; and

6. The paramedic complies with all monitoring requirements as recommended by this panel in

Recommendation B.4.

*Note: The panel understands that Colorado House Bill 21-1251 requires the paramedic to attempt to obtain a verbal order

and that Section 26-20-104, C.R.S., the existing restraint law, requires paramedics to engage in telephone consultation with

a physician and receive a verbal order to administer ketamine after determination that chemical restraint by ketamine is

the least restrictive and most appropriate alternative available. The panel recommends that Section 26-20-104, C.R.S. as

well as HB 21-1251 be revised to allow for standing orders. Until these laws are amended, however, the panel acknowledges

that paramedics must comply with all verbal order requirements contained in those laws, including the recording and

monitoring requirements set forth in Section 26-20-104(1)(d)-(h), C.R.S.

B.2  Panel Recommendation: Pharmacology

Ketamine is a safe drug when used in accordance with the other recommendations described in this

report regarding patient indications, dosing, monitoring, and paramedic training for chemical

restraint.
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B.3  Panel Recommendation: Dosing

Using a standard, fixed dose of ketamine for chemical restraint based on the patient’s body stature

rather than a strictly weight-based dose is preferred by the panel members. Weight estimation can

be difficult and inaccurate. Using a standard dose based on the patient’s body stature allows

paramedics to focus their attention on the critical work of monitoring the patient for any

complications associated with treatment, including signs of respiratory or cardiac depression.

The panel concludes that administration of 300/400/500 mg of ketamine IM is a safe dose for the

small/average/large male patient, respectively, and administration of 250/350/450 mg of ketamine

IM is a safe dose for the small/average/large female patient, respectively, assuming appropriate

patient-side monitoring and trained personnel to manage any complications that may arise.

Estimating a person's weight is therefore simplified to determine if a patient is of small (< 25
th

percentile), average (25
th

- 75
th

percentile) or large (>75
th

percentile).

The panel also recommends that a single IM ketamine dose should be calibrated to restrain the

patient adequately to avoid repeat, or multiple, doses that can lead to patient complications. If a

second ketamine dose might be required, the panel recommends that the paramedic must contact

the on-line medical control physician to discuss the plan and receive a verbal order to do so.

B.4  Panel Recommendation:  Monitoring

The panel concludes that the immediate monitoring of a patient who has received ketamine is of

paramount importance to patient safety. Therefore, the panel recommends that paramedics should

adhere to the following resuscitative efforts when ketamine is administered as a chemical restraint

in the prehospital setting.

Immediately after administering ketamine, paramedics shall begin physiological monitoring, obtain

peripheral vascular access, and perform a physical exam at the patient’s side, in the specified

following order below:

1. Waveform capnography and end-tidal carbon dioxide (CO2) via face mask or nasal cannula to

ascertain continued adequate ventilation

2. Peripheral capillary oxygen saturation (SpO2)

3. Blood pressure assessment and monitoring

4. Cardiac monitoring

5. Intravenous (IV) or intraosseous (IO) access

6. Assess Glasgow Coma Scale (GCS). If the GCS is ≤8, do not automatically intubate. Instead,

confirm adequate ventilation and oxygenation. If 1 and 2 above are adequate, then

intubation is likely unnecessary. If airway obstruction is present, reposition to improve

airway patency and consider other assisted airway measures (nasopharyngeal/oropharyngeal

airway) prior to intubation.
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C. Paramedic Education and Training

This section provides recommendations regarding paramedic education curriculum and training by

medical directors or their designees.

C.1  Panel Recommendation: Changes to Paramedic Education

The panel recommends changes to the curriculum used for paramedic education, specifically, that

CDPHE encourage EMS educators to augment paramedic educational curriculum to incorporate the

following subjects or modalities:

● Pharmacology: Increased emphasis on anticipation and mitigation of complications for

selected medications (e.g., sedatives, anti-psychotics, opiates, dissociatives). Emphasis

should be placed on structured physiological monitoring immediately following

administration.

● Clinicals: Expanded objectives and expectations during operating room rotations beyond

airway management (which is current focus) to administration and monitoring of sedatives.

● Behavioral: Add or create content on patient assessment, including how to identify

imminent harm to self or others in ways that protect patient and provider safety,

de-escalation, and safe restraint (physical and chemical).

● Bias: Add or create recommended content for addition to Colorado EMS education

standards on bias.

C.2  Panel Recommendation: Paramedic Training on Verbal De-Escalation

The panel recommends, and the chemical restraint law requires, that paramedics must make (or, at

least, attempt) verbal de-escalation efforts before deciding to administer ketamine for chemical

restraint. (See Recommendation B.1) Consequently, paramedics who administer ketamine for

chemical restraint should be trained in de-escalation tactics. The panel is aware that these types of

training programs exist, such as the Verbal Judo training program and training offered by the Crisis

Prevention Institute. The panel stresses that EMS medical directors should not assume this training

will occur during paramedic training or during hospital or EMS clinicals/internships.

14
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C.3 Panel Recommendation: Paramedic Training on Law Enforcement Interaction, Transfer of
Care (Hand-off), and Medical Decisions on Scene

Law enforcement’s role in the field is to protect the public, while EMS’s role is to provide care for

the patient. While the conditions at the scene sometimes make it difficult for these professions to

conduct their respective responsibilities independently, police are not authorized to dictate medical

treatment. Therefore, the panel recommends that paramedics receive mandatory training in the

following areas:

● Distinctions between the roles of EMS and law enforcement in the prehospital setting: Law

enforcement must give EMS providers access to the patient for assessment and treatment,

which may include assessment for chemical restraint, as soon as possible. The hand-off

process from law enforcement to the paramedic should be made clear during training. A

power differential between law enforcement and paramedics can exist; therefore, both

entities should be trained to understand and adhere to the parameters of their respective

responsibilities. At minimum, paramedic training should give paramedics the tools to fully

perform their role in the prehospital setting.

● Paramedic authority to make medical decisions: Clear authority to make all

medical/treatment decisions at the scene lies with paramedics and not law enforcement.

The authority of paramedics to refuse requests or dictates from law enforcement

concerning patient and transition of care issues, and ways in which this can be done, should

be incorporated into training requirements.

C.4  Panel Recommendation: Paramedic Training on Ketamine - Chemical Restraint

The panel recommends that with each chemically restrained patient, paramedics should be trained

to:

● engage in verbal de-escalation and/or physical restraint first;

● have all necessary resuscitative equipment present at the patient-side;

● gather available factual information from police and bystanders while receiving the

hand-off from law enforcement; and

● prior to administering chemical restraint, complete a gross neurological assessment, as is

practicable.

The panel recommends that a checklist concerning appropriate dosing, monitoring and resuscitation

(see Recommendations B.3 and B.4) be available in each ambulance and that paramedics be trained

to follow the checklist when ketamine is used for chemical restraint.
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D. EMS System Oversight

This section contains recommendations associated with oversight of EMS medical directors as well as

recommendations pertaining to CDPHE and its advisory council, the Emergency Medical Practice

Advisory Council (EMPAC).

In Colorado, the oversight of EMS medical directors is split among three separate entities: 1) the EMS

ground ambulance agency that, as the county licensee, is required to have a medical director; 2)

CDPHE, which regulates EMS medical directors as to minimum standards and medical direction

oversight requirements; and 3) the Colorado Medical Board, which is authorized to oversee physician

medical licensure.

This fragmented oversight system of EMS physician medical directors can, in some instances, result in

inconsistent delivery of prehospital medical care and can result in a lack of EMS medical director

accountability. The panel members believe that addressing this lack of standardization is an important

factor in creating system-wide alignment in, and accountability for, the assessment of persons with

behavioral health needs and the potential for ketamine use in the prehospital setting. Therefore, the

panel recommends that CDPHE request the legislature to consider whether ground ambulance agency

licensing should occur at the state, rather than county, level (see Recommendation D.5). If state

regulation is authorized, the panel recommends that CDPHE supplement its regulatory requirements

that govern EMS medical directors to improve accountability and to establish standardized patient care

in the prehospital setting.

D.1 Panel Recommendation: EMS Medical Directors - Certification and Oversight
Requirements

The panel recommends that EMS medical directors:

● Complete a CDPHE-approved training program for EMS medical directors.

● Obtain a certification from CDPHE to serve in the role of an EMS medical director. This

certification may be at risk if the medical director is not in compliance with waiver

requirements.

● Collaborate with other Colorado EMS medical directors regarding professional matters,

including the development of protocols and standards.

● Engage with the EMS agency’s Regional Emergency Medical and Trauma Services Advisory

Council (RETAC), including its Regional Medical Director.
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D.2  Panel Recommendation:  EMS Medical Directors - Protocols

The protocols for ketamine use for chemical restraint developed by EMS medical directors should

encompass, at minimum, the following recommendations established by this panel:

● Indications for Chemical Restraints (See also Recommendation B.1)

● Verbal de-escalation (See also Recommendation C.2)

● Police Interaction, Transfer of Care (Hand-off), and Medical Decisions on Scene (See also

Recommendation C.3)

● Dosing consistent with Recommendation B.3

● Monitoring consistent with Recommendation B.4

● Accurate patient care reporting, including recording patient race/ethnicity (See also

Recommendation D.7)

D.3  Panel Recommendation: EMS Medical Directors - Quality Assurance

The panel recommends that EMS medical directors incorporate the following quality assurance

improvements in their agencies:

● Conduct chart reviews of all administrations of ketamine and perform periodic audits

comparing electronic patient care reports (ePCRs) to CDPHE ketamine reporting forms.

● Regularly review and monitor data and trends in data for disproportionate impacts on

marginalized communities.

● Require full compliance with data reporting requirements.

● Review video and/or audiotapes of paramedic verbal de-escalation attempts, when

available.

● Collaborate with local law enforcement organizations to the extent possible to implement

joint incident review with body cam footage and any other relevant information.
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D.4  Panel Recommendation: CDPHE and EMPAC - Waiver Review and Waiver Requirements

To promote consistency in and sufficiency of required waiver application content, CDPHE and EMPAC

should develop a standardized review tool for EMPAC members to use when reviewing ketamine

waiver applications for chemical restraint, potentially including a scoring rubric.

CDPHE and EMPAC should consider shortening the waiver term for ketamine use for chemical

restraint.

Whenever EMPAC issues updated material guidance concerning ketamine use for chemical restraint,

CDPHE should require medical directors who hold existing ketamine waivers to supplement their

waiver documents to comply with the updated guidance.

Ketamine waivers should be in compliance with the applicable components of the panel

recommendations, specifically:

● Patient-side care:  dosing, monitoring

● Paramedic training

● Protocols (indications, verbal de-escalation, police interaction, transfer of care [hand-off],

medical decisions, dosing, and monitoring)

● Quality Assurance (QA) and Quality Improvement (QI)

CDPHE should make ketamine waivers contingent upon the requirements that EMS medical

directors:

● verify that they and their providers have completed training in racial equity and

explicit/implicit bias;

● prove and/or attest that guidelines/protocols for paramedics involving transfer of care,

verbal de-escalation and patient hand-off training requirements for paramedics have been

satisfied; and

● prove and/or attest that their agencies have conducted or, in the alternative, attempted to

conduct transfer of care guidelines training with local law enforcement.

D.5  Panel Recommendation: CDPHE - Ground Ambulance Agency Licensing

In all but two states, ground ambulance agencies are licensed at the state level. Colorado is one of

the two exception states since licensing occurs at the county level. CDPHE should request the

legislature to consider whether ground ambulance agency licensing at the state level would allow

for more uniform standards, protocols and regulatory oversight throughout the state in order to

assure appropriate consumer protections.
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D.6  Panel Recommendation: CDPHE - Comprehensive Investigation Process

The panel recommends that CDPHE:

● Review the current investigation process for incidents involving waivered medications or

acts to ensure that this process is formalized, codified, objective, impartial, and inclusive

of parameters to evaluate potential bias in outcomes.

● Ensure investigations are comprehensive and take into consideration both individual and

systemic factors.

● Examine whether its existing investigation process provides the needed expertise,

knowledge, and experience to address complex medical complaints, as is the case in other

state regulatory arenas, e.g., Board of Nursing.

● Implement a standardized internal review process on ketamine reports it receives that

indicate severe adverse outcomes or death, and require EMS medical directors to submit

additional information as needed by CDPHE. CDPHE should implement a formal structured

investigation process for cases warranting further review and should ensure that its review

encompasses all aspects of the incident.

● Although the panel’s scope of review is limited to ketamine, it also recommends that

CDPHE consider extending this review and investigation process to all severe adverse

outcomes or deaths resulting from sedatives that EMS providers administer in the

prehospital setting.
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D.7  Panel Recommendation: CDPHE - Data

The panel understands that data are essential for analyzing trends and determining whether system

improvements in the ketamine waiver program are necessary. To this end, the panel recommends:

1. expanding the types of entities that should submit data;

2. establishing additional data elements;

3. making the data elements consistent with the information already submitted through

ePCRs; and

4. actively monitoring trends and making trend information available to the public.

Additional entities to submit data:

● Currently only licensed transport agencies have to report patient care data to CDPHE. While

unlicensed non-transport emergency responders may appear at the scene of an emergency

(such as fire agencies), they are not required to submit patient care data. The legislature

should consider requiring all responding agencies to submit this data to CDPHE.

● CDPHE should require all non-transport agencies that receive ketamine waivers to submit

ePCR data.

Additional data elements to be submitted:

● CDPHE’s data collection processes should capture race/ethnicity and zip code information

in order to analyze whether there is disproportionate use of chemical restraint for

marginalized persons and communities of color in Colorado.

Consistency with ePCR data set:

● CDPHE should explore transitioning the current elements collected for the waiver process to

mirror the elements collected as part of the national data set for patient care reports.

System improvement activities and transparency:

● CDPHE and EMPAC should actively monitor trends in ketamine data usage for system

improvement activities.

● CDPHE’s statutes governing data collection and release should be reviewed and revised as

necessary to allow CDPHE to provide meaningful data for system improvement while

maintaining confidentiality.
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D.8   Panel Recommendation: CDPHE - Referrals to the Colorado Medical Board

The panel recommends that, to the extent a CDPHE investigation of a complaint from any source

about an EMS medical director raises concerns about the physician’s performance as an EMS medical

director, CDPHE should make a referral to the Colorado Medical Board.

D.9  Panel Recommendation: CDPHE - Written Policies and Regulations

The panel recommends that CDPHE develop written policies and regulations as applicable for the

panel recommendations contained in this report, including requirements for a ketamine waiver,

investigation of complaints received for alleged waiver violations, enforcement actions that may be

taken, and remedies that may be imposed for violations.
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II. BACKGROUND
A. Colorado’s Emergency Medical Services System and EMS Providers’ Scopes of

Practice

The provision of emergency medical services (EMS) across the country and in Colorado formally began

in the 1970s, following the publication of a Congressional study known most commonly as the “EMS

White Paper” in 1969. The federal government does not oversee states’ provision of EMS, although the

Office of EMS within the National Highway Traffic Safety Administration (NHTSA) offers technical and

coordination support to the states. Thus, states implemented the delivery and oversight of EMS
3

according to their individual needs and resources.

Most states have centralized the oversight of all components of the EMS system at the state level,

whether within their state health department or similar state agency. (See map of how ground

ambulance agency licensing is conducted across the 50 states in Appendix I.) However, Colorado is a

diverse, local control state that has centralized some, but not all, components of the healthcare

system at the state level (through CDPHE). Like many states, Colorado licenses air ambulance agencies

at the state level, but unlike most states, ground ambulance agencies are not licensed by the state.

Instead, counties are conferred with the statutory authority to license ground ambulance services. It
4

should be noted that no state law requires that counties actually provide ambulance services.

Additionally, state law does not require that emergency medical services be delivered in a specific

manner, and multiple types of EMS systems exist in Colorado. Some jurisdictions provide ambulance

services as a county- or special district-based service. Others contract with private, for-profit

ambulance companies to service their areas. Many urban areas use a dual response system where a fire

department with firefighting personnel, certified or licensed as EMS providers, respond to a scene along

with a private ambulance service. In this type of system, although the EMS providers from both

agencies provide care, only the private ambulance service transports the patient to a hospital.

Colorado state law does require, however, that any person providing direct emergency medical care

and treatment to patients transported in an ambulance must, at minimum, possess an EMS provider

certificate or license issued by CDPHE.
5

Until recently, state law provided only a certification pathway for EMS providers to practice in

Colorado. The law was modified to allow EMS providers the option to pursue a licensure pathway by

providing proof of completing a four-year bachelor’s degree from an accredited college or university in

specified fields. However, the licensure pathway does not change the scope of practice; EMS providers
6

perform the same work related functions/duties whether they are certified or licensed.

Applicants for EMS provider certification or licensure are required to complete a CDPHE-approved

education program, pass a national exam, and satisfy CDPHE’s application requirements. State

certification or licensure allows EMS providers to practice, but only if they are practicing under the

direction of a licensed physician medical director. The acts and medications that an EMS provider is

authorized to perform and administer are based upon the EMS provider’s education and training, as

6
Section 25-3.5-203(1)(b.5), C.R.S.

5
Section 25-3.5-202, C.R.S.

4
Section 25-3.5-302, C.R.S.

3
NHTSA's Office of EMS's mission is to reduce death and disability by providing leadership and coordination to the EMS

community in assessing, planning, developing, and promoting comprehensive, evidence-based emergency medical services and

911 systems.
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well as their medical director’s approval, and are known as the EMS provider’s “scope of practice.” EMS

providers are trained to create accurate field impressions and assess the possible causes of a patient’s

presentation to focus treatment efforts, prioritize interventions, and determine hospital disposition.

Scopes of practices are set individually by states; the federal government does not regulate EMS

providers’ certification/licensure or their scopes of practice. In Colorado, EMS providers’ scopes of

practice are set forth in Chapter 2 of the rules promulgated by CDPHE’s executive director if that role

is filled by a physician, or by the chief medical officer if the executive director is not a physician. The
7

rules set forth the acts and medications for each level of provider in a table format that contains a Y

(yes) or N (no), indicating whether that level of provider is authorized to perform/administer each

specific act or medication.
8

Colorado bases its scopes of practice on those developed through NHTSA’s Office of EMS, including the

National EMS Scope of Practice Model and the National EMS Education Standards. Colorado may modify

the national scope of practice to match the particular needs of the state by gathering the expertise of

Colorado’s emergency medical and trauma system stakeholders and deliberating in public meetings of

the EMPAC. Once consensus is reached, the acts and skills are recommended for approval by the EMPAC

to CDPHE and eventually adopted in a rule-making hearing by CDPHE’s chief medical officer, pursuant

to the state Administrative Procedure Act.

Colorado has four certification/licensure levels of EMS providers, listed in the table below in ascending

order based on the level of services that they provide, along with the current numbers of each level of

certified/licensed providers in the state. A column with the approximate hours of initial education

required has been provided for context. Note that education is now competency-based instead of based

on coursework hours, but this information gives some sense of the differentiation between EMS

provider levels. See Table 1.

8
See 6 CCR 1015-3, Chapter Two, pages 43-56, as accessed through “rules” link in text, above.

7
See Section 25-3.5-206(4)(a)(I), C.R.S.
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Table 1. EMS Provider Levels

Type Level of Service Education
(approximates)

# of Providers
(as of 2021 Q1)

Emergency Medical

Technician (EMT)

Provides basic emergency medical care;

examples include splinting, oxygen

administration

160-200 hrs or

1 semester

13,663

Advanced Emergency

Medical Technician

(AEMT)

Provides limited acts of advanced

emergency medical care; examples

include all EMT skills plus IV

administration, limited invasive

procedures, medication administration

250 hours or 1

semester

381

Emergency Medical

Technician -

Intermediate (EMT-I)

Provides limited acts of advanced

emergency medical care; examples

include all EMT and AEMT skills plus

advanced airway/

endotracheal tube insertion, chemical

restraints

400 hours  or 2

semesters

384*

Paramedic Provides acts of advanced emergency

medical care; examples include all EMT,

AEMT, EMT-I skills plus

cricothyroidotomy, chemical restraints

1,500-2,000

hours or 4-6

semesters

5,015

*The EMT-I level was sunsetted as part of a national standardization effort. A few EMT-Is still remain in practice, but

once they retire this level will no longer exist.
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Another important component of the EMS system is EMS medical direction. All ambulance agencies, as

well as non-transport agencies that utilize EMS providers, must have a physician medical director

because in Colorado, EMS providers are not licensed independent practitioners, like doctors and nurses.

Instead, state law requires that they practice under the medical direction of a licensed physician.
9

Consequently, all EMS agencies have a physician EMS medical director who oversees the medical care

provided by the agency and its personnel.

The primary responsibilities of EMS medical directors are to establish protocols and training for their

providers and to perform quality improvement and quality assurance for their providers and agencies.

CDPHE has some oversight of EMS medical directors, including setting minimum standards for physicians

to be EMS medical directors and defining the physician medical direction required for appropriate

oversight of an EMS provider. However, the definitive authority over medical directors is the Colorado
10

Medical Board, the entity that regulates the practice of medicine and oversees physician licenses.

CDPHE’s role in the state’s EMS system is not just a regulatory one. CDPHE works closely with its

regulated community and other interested stakeholders to provide resources and technical assistance

to ensure not only the public’s health, safety and welfare, but access to care, as well. In so doing, it

relies on two advisory councils: 1) the State Emergency Medical and Trauma Services Advisory Council

(SEMTAC), a 32-member type 2 board that advises CDPHE on all matters related to emergency medical
11

and trauma services, and 2) the EMPAC, another type 2 board that is smaller than SEMTAC and whose

role is to provide general technical expertise on matters specifically related to the provision of care by

EMS providers. These two boards are advisory to CDPHE, meaning they review and make

recommendations but do not have authority to act on behalf of CDPHE.

Until the 2021 legislative session, the EMPAC consisted of 11 members, eight of whom were appointed

by the Governor. Of the appointed members, five are EMS medical directors and three are various

levels of EMS providers. House Bill 21-1251 modified EMPAC’s membership to 13 to include two

additional appointed members: a clinical psychiatrist and an anesthesiologist. The EMPAC is discussed

throughout this report due to the council’s specific responsibility of making recommendations to CDPHE

on EMS scope of practice and on waivers to scope of practice.

B.   Colorado’s Waiver Process

A waiver is an exception to a rule authorized by CDPHE. Waivers to the scope of practice rules are

specifically permitted in statute, as are the imposition of conditions on those waivers by CDPHE.
12

Waivers to state agency rules are common because a set of regulations cannot address every potential

situation that may arise in a regulatory setting. Waivers to the scope of practice regulations are

generally issued because the practice of medicine evolves over time to include acts or medications that

are not within EMS providers’ scopes of practice as set forth in rule. In these cases, rulemaking is

12
See Section 25-3.5-206(4)(a)(III), C.R.S.

11
A type 1 board exercises its prescribed statutory powers, duties, and functions independently of the head of the executive

department in which they are housed. For example, the Colorado Medical Board is in the Department of Regulatory Agencies

(DORA) but functions independently of DORA. A type 2 board, in contrast, is not independent of the department in which it sits

and has no formal authority to act, only to advise and recommend. See Sections 24-1-105(1) and (2), C.R.S.

10
See Section 25-3.5-206(4)(a)(II) and (IV), C.R.S.

9
Section 25-3.5-203(1)(a.5), C.R.S.
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required to add those acts or medications into the regulations, and the rulemaking process may take

anywhere from six months to two years.

Waivers to the scope of practice are also important to allow EMS agencies in rural areas that are not

able to maintain a staff of advanced level providers to be able to perform or administer certain

life-saving acts or medications. The EMPAC monitors all granted waivers for a period of time, and if the

data shows the waived acts and medications have been safely and effectively implemented, it may

recommend that those waivered acts and medications be put into the providers’ scopes of practice

through a rule change. Some examples of previous waived medications that were subsequently adopted

into scope after EMPAC recommended them as safe alternatives to opioids for pain management include

Acetaminophen (Tylenol) for AEMT, EMT-I and paramedic, and Ketorolac (Toradol) for paramedic.

Even if data shows over time that a waivered act or medication has been safely implemented, it may

not end up in the scope of practice. Colorado bases its scopes of practice on the National Scope of

Practice and National Education Standards. Until these bodies include waivered acts or medications in

EMS providers’ scopes of practice and develop relevant standardized education, CDPHE may opt to

continue to follow its waiver program to allow the performance of out-of-scope acts or medications

under certain circumstances/conditions. Moreover, one of the benefits of waivers is that CDPHE can

require EMS agency medical directors who hold the waiver to report additional data (beyond submitting

a patient care report (PCR)). These additional data not only allow CDPHE to conduct more thorough

analyses and enhanced monitoring of the skill or of the drug’s administration in the prehospital setting,

but they also allow CDPHE to assess the overall accuracy, completeness, and reliability of the data.

An EMS medical director commences the process of seeking a waiver by submitting an application to

CDPHE. The application and supporting documents must demonstrate that the EMS agency has a need

for the waiver. Additionally, the application must include a description of the training platform

developed by the medical director to ensure that the EMS providers who will be authorized to perform

or administer the waived acts or medications are properly trained on the out-of-scope acts or

medications. The waiver application packets are apportioned among the EMPAC members to review

prior to the next quarterly EMPAC meeting. At the EMPAC meeting, each waiver application is presented

for discussion. The EMPAC members determine whether the EMS medical director has justified a need

for the waiver and has submitted proof of the appropriate protocols, training requirements, and quality

assurance methods to support approval of the waiver application. If not, the EMPAC will recommend

that the waiver application be tabled or denied unless or until these requirements are met. If so, the

EMPAC makes a recommendation to CDPHE to approve the waiver. CDPHE reviews EMPAC’s

recommendation and may approve, modify, or reject it. If CDPHE approves the recommendation, it

issues a formal approval letter to the EMS agency medical director, indicating the term of (typically

three years) and conditions of the waiver.

Until July 2021, Colorado authorized waivers to a paramedic’s scope of practice for ketamine

administration for pain management, rapid sequence induction (RSI), and, as pertinent here, for the

condition of excited delirium and/or extreme or profound agitation. The administration of ketamine
13

for this condition began as a pilot program in Colorado, at least in part to examine whether the use of

ketamine for excited delirium and/or extreme or profound agitation patients would reduce the number

of in-custody deaths. In 2013, the Denver Health Paramedic Division’s (DHPD) EMS medical director

made a presentation to the EMPAC seeking to obtain a waiver for the DHPD paramedics to administer

13
The terms excessive, extreme, or profound agitation are used interchangeably with excited delirium regarding this waivered

medication and indications for use.
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ketamine for this condition. CDPHE approved the pilot program and DHPD reported the data it

collected to EMPAC and CDPHE.

Following DHPD’s pilot program, EMPAC recommended, and CDPHE approved, ketamine waivers for

excited delirium and/or extreme or profound agitation to additional EMS agency medical directors. All

approved waivers for ketamine administration for excited delirium and/or extreme or profound

agitation had conditions attached to them, including mandatory data reporting requirements.

Originally, EMS medical directors with these waivers were required to submit data to CDPHE annually

on each ketamine administration, as well as summary data of all cases upon application for renewal of

the waiver (typically, every three years). In August 2020, CDPHE modified its policies; as of August 26,

2020, medical directors were required to notify CDPHE within 7 days from the date of ketamine

administration or 24 hours if the ketamine administration resulted in an adverse outcome or in death.

Also, a requirement was added that the EMS agency medical director contact CDPHE’s EMTS medical

director or EMTS Branch Operations Section Manager if there is an adverse event or death. (A document

outlining the changes is included as Appendix D.)

However, on July 6, 2021, CDPHE suspended all waivers for excited delirium and/or extreme or

profound agitation. On that day, Governor Polis signed into law HB 21-1251, “Concerning the
14

Appropriate Use of Ketamine Upon a Person in a Prehospital Setting.” This new law prohibits the use of

ketamine for excited delirium, directly addresses the conditions for which ketamine may be

administered, and sets forth new requirements for its administration. CDPHE suspended the ketamine

waiver program for excited delirium and/or extreme or profound agitation to comply with HB 21-1251.

Once CDPHE has reviewed the legal requirements set forth in the new law, it may resume consideration

of compliant ketamine waivers.

C.   Colorado’s EMS Data Collection

EMS agencies annually transport and provide care to approximately 481,600 patients in Colorado. Of

these, about 20% are trauma-injured, 72% have medical/behavioral or other conditions, and 8% have

unknown injuries. There are 205 licensed ground ambulance agencies, 31 licensed and recognized air

ambulance agencies, and approximately 19,500 certified and licensed EMS providers in Colorado.

CDPHE does not license ground ambulance agencies; however, several state laws require that all

licensed ambulance agencies (both ground and air) submit patient care data to CDPHE. Unlicensed
15

EMS agencies are not required to submit ePCRs but, if their medical directors have scope of practice

waivers, they are required to submit data to the state waiver reporting system.

Current regulations specify that patient care data be submitted as defined in the National Highway

Traffic Safety Administration’s (NHTSA) Office of Emergency Medical Services, NEMSIS Data Dictionary

NHTSA Version 3.4.0, EMS Data Standard, published on July 13, 2016 (NEMSIS 3.4.0). NEMSIS is a
16

national repository for patient care data; it also sets national standards for the 270 data elements that

are collected. The NEMSIS data set was designed for two purposes: 1) to improve patient care through

16
6 CCR 1015, Chapter Three, Section 3.3.1; see also Sections 25-3.5-501 & 704(2)(h), C.R.S.

15
Sections 25-3.5-307.5(1)(h), 25-3.5-308(1)(e), and 25-3.5-501, C.R.S.

14
CDPHE did not suspend existing ketamine waivers for pain management and rapid sequence induction (RSI).

27

https://leg.colorado.gov/sites/default/files/2021a_1251_signed.pdf
https://leg.colorado.gov/sites/default/files/2021a_1251_signed.pdf


the standardization, aggregation, and utilization of point of care EMS data at a local, state, and

national level, and 2) to enable formal research and analysis of the data.

In contrast to the 270 data elements collected by the federal NEMSIS reporting system, the state waiver

reporting form contains 40 data elements that were selected by EMPAC and CDPHE. The intent of the
17

state’s waiver data collection is to evaluate the impact of the waivered medication on the health,

safety and welfare of the patient, monitor general trends, and identify incidences for review on a

case-by-case basis. It is neither intended to evaluate the overall quality of care provided to the patient

nor to conduct formal research. Another important limitation of this data set is that it does not

establish a causal link between the medication and complications or outcomes. CDPHE must often take

the additional step of trying to link the waiver data to ePCR data in order to conduct a more robust

evaluation of information on the severity of incidents.

CDPHE compiles and analyzes waiver data and presents aggregate statistics to EMPAC annually.

Information concerning 2019 data, the most recent data that has been compiled and analyzed by

CDPHE, was also presented to the panel. (See Appendix E)
18

● 97 Colorado EMS agencies had waivers to administer ketamine for excited delirium and/or

extreme or profound agitation;

● 31 agencies reported using ketamine for this condition;

● A total of 1,820 waivered ketamine incidents were reported: 1,366 were for pain and 454 for

excited delirium and/or extreme or profound agitation; in 70% of cases, the suspected cause of

the excited delirium was classified as psychiatric/behavioral;

● 78% of ketamine doses were administered to men; and

● 64% of persons who received ketamine were 20-39 years of age.

CDPHE staff provided the following data on complications associated with ketamine use for excited

delirium and/or extreme or profound agitation. Of the 454 incidents reported, 109 incidents, or 24%,

reported some type of complication (Table 2). Complications reported included apnea, bradycardia,

hypoxia, medication side effects, hypotension, cardiac arrest, laryngospasm, and “others.” Hypoxia,
19

apnea, and “other” were the most frequent complications. When reviewing data concerning

complications, it is important to remember that these events do not necessarily represent an error or

defect related to a medication administration. Complications are in most cases predictable medication

side effects for which monitoring and mitigation are necessary.

19
Examples of “Other” complications include: decrease in GCS, hypersalivation, patient became unresponsive, vomiting, and

inadequate sedation.

18
The panel remarked on the absence of race/ethnicity and zip code data, which makes presenting ketamine use by

race/ethnicity in Colorado unachievable.

17
Appendix F includes a description of the 40 data elements.
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Table 2. Colorado Data on Complications from Ketamine for ExDS

Complication Reported Count Percent

Apnea✝ 16 4%

Bradycardia * *

Laryngospasm * *

Hypoxia‡ 73
20

16%

Hypotension 3 1%

Medication Side Effects 6 1%

Other 34 7%

Cardiac Arrest * *

✝ 9 incidents with ePCRs indicating > 6 breaths/min

*= Low counts were suppressed to protect patient confidentiality. Low count = <2.

‡ 35 incidents with ePCRs indicating SpO2>90%

CDPHE staff also undertook a quality improvement review of the data on complications for two

purposes: 1) to assist in understanding the severity of the incidents with complications, and 2) to assess

data integrity. For each waiver report indicating a complication, staff linked the waiver report

submitted to CDPHE with the corresponding EMS electronic Patient Care Report (ePCR) submitted by

the EMS agency. These records were linked based on: Incident Date, Agency Name, Destination Facility,

and Patient Age and/or Gender. The EMS ePCRs were then reviewed by two sets of reviewers for

specific metrics to gather more information about the severity of the complication, interventions that

took place, and final patient acuity. The results of this QI chart review were shared with the KIRP.

Hypoxia, meaning a reduction in the amount of oxygen carried in the blood, is a common complication

of many sedative or analgesic medications. The chart review found that there were no uniform criteria

applied by EMS providers to define “hypoxia,” resulting in inconsistent reporting of the condition.

Hypoxia is a condition in which the body is deprived of adequate oxygen supply which, depending on

the patient, may occur at a peripheral capillary oxygen saturation (Sp02) below 90%. However, 48% of

those classified as hypoxic in the waiver data set had oxygen levels that exceeded that level (i.e., Sp02

> 90%). Across several of these categories of complications, further assessment found many

complications were mild and temporary: the chart review suggested that 10.4% of the 454 cases

experienced a meaningful complication during transport.
21

Intubation involves the insertion of a tube (endotracheal tube) down the throat and into the trachea to

get air into and out of the lungs. It is performed to support someone with their breathing if they are

not breathing well on their own, a complication that sometimes occurs following administration of

21
Colorado law allows CDPHE to access prehospital patient records for statewide continuing quality improvement (CQI) efforts.

All information provided, as well as records or reports compiled as a result of the CQI system, are confidential and exempt from

public disclosure under the Colorado Open Records Act. Section 25-3.5-704(2)(h)(I), (II), C.R.S. This statutory provision applies

to the records and reports utilized for the quality improvement review of the data on complications.

20
Later review of the data submitted to EMPAC established that two of the records were duplicated. Therefore, while the chart

in the EMPAC presentation (Appendix E) shows that there were 75 hypoxia complications, there were, in fact, only 73 hypoxia

complications.
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sedatives and strong analgesics. It is a lifesaving measure when a patient’s airway is compromised, but

is not without risk and potential complications, which include but are not limited to lung and

hemodynamic (blood pressure) collapse and damage to the trachea and throat. Of the 454 uses of

ketamine in 2019, 10 (2%) were intubated in the prehospital setting and 35 (7.7%) intubations were

initiated at the hospital. The dissociative properties of ketamine (discussed later) can make a patient

non-responsive (albeit with frequently maintained ventilation and airway reflexes) which, in the hands

of a provider who is unfamiliar with this consequence, may lead to intubation rather than simply

monitoring the patient’s airway. It should be noted that many of these cases may require intubation for

airway protection due to underlying drug and alcohol intoxication rather than as a consequence of

ketamine. It is impossible to tease out the root cause of respiratory arrest in these situations.

Dr. Whitney Barrett advised the panel about Denver Health Paramedic Division’s (DHPD) experience

with ketamine administration for the time period from August 2017 to the present. Dr. Barrett

provided the panel members with information concerning how DHPD’s rate of ketamine administration

in Denver compared to its administration of other sedative drugs such as midazolam and haloperidol.

The DHPD data show that ketamine has been used significantly less frequently than other chemical

restraints. (See Appendix C)

D.   National Ketamine Data

A recent study using a 2019 prehospital patient care data set containing over 8 million EMS encounters
22

from over 1,300 agencies distributed across the U.S. provides data on indications for prehospital

ketamine use for trauma/pain, seizure, altered mental status/behavioral and

cardiovascular/pulmonary indications, and “other.” The data allow for analysis based on sex, age,

dosage, and prehospital hypoxia and hypercapnia. The table below sets forth national data taken

directly from the study that focuses on patients with altered mental status/behavioral indications.

22
Fernandez AR, Bourn SS, Crowe RP, et al.  Out-of-hospital ketamine:  Indications for use, patient outcomes, and associated

mortality. Ann Emerg Med. 2021; 78(1):123-131.
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Table 3. National Data on Ketamine Administrations for Altered Mental Status/Behavioral Indications
22

Male/
Female

Age Median dose # of K Doses
Administered

Patients w/
Hypoxia*

Patients w/
Hypercapnia**

Unique
Pt
Records
(n=3,795)

M: 2,489

(65.9%)

F: 1,290

(34.1)

<10:  7 (0.2%)

10-19: 248 (6.9)

20-29: 886 (24.8)

30-39: 901 (25.2)

40-49: 561 (15.7)

50-59: 398 (11.1)

60-69: 268 (7.5)

70-79: 170 (4.8)

80-89: 106 (3.0)

> 90: 30 (0.8)

3.7 mg/kg

(Interquartile

Range= 2.2 -

4.4)

One: 2,986

(78.7%)

Two: 666 (17.5)

Three:143 (3.8)

358 (10.2%) 612 (23.0%)

*SPO2 is a measure of oxygen saturation in the blood. In this study hypoxia is defined as an SPO2 < 88% after ketamine

administration without previous hypoxia. The number of records with SPO2 documented = 3,515 (92.6%).

** EtCO2 (End-tidal carbon dioxide) measures the partial pressure or maximal concentration of carbon dioxide (CO2) at the end

of an exhaled breath. In this study, hypercapnia is defined as EtCO2 > 45 after ketamine administration without previous

hypercapnia. The number of records with EtCO2 documented = 2,658 (70.0%).

The study found that ketamine was given to 2,489 male patients (65.9%) and 1,290 female patients

(34.1%).
22

In Colorado, the percentage of males who received ketamine for excited delirium and/or

extreme or profound agitation was higher (78%) than males in the national study, as was the number of

persons between 20-39 years of age (64% v. 50%). (See Appendix E) The national median dose of

ketamine was 3.7 mg/kg (interquartile range [IQR], 2.2 - 4.4 mg/kg).
22.

In collaboration with panel

members, CDPHE staff reanalyzed the 2019 data to calculate median and interquartile ranges, and

determined that the Colorado median dose in 2019 was 4.9 mg/kg (IQR: 3.7-5.5 mg/kg).

This further analysis also indicated that 92% of patients who received ketamine in Colorado were given

a single dose, and the median dose was 400 mg IM with an interquartile range of 300-500 mg. The 92%

of patients in Colorado who required only one dose of ketamine is higher than in the national study,

78.7%.
22

The higher median first dose used in Colorado (4.6 mg/kg; IQR, 3.3-5.2 mg/kg) may improve

chemical restraint success and explain our state’s lower rate of repeat dosing (8%) compared to the
23

national data (21%).
22

Both the national study and the quality improvement chart review performed by CDPHE staff examined

the frequency of hypoxia occurrences after ketamine was administered. The data from the national

study reported that 10.2% of patients were hypoxic (SpO2 < 88%) after receiving ketamine.
22

Of the 73

Colorado patients classified as hypoxic in the waiver data set (16%), the ePCR chart review found that

23 had an SpO2 of < 88% while another 9 provided no SpO2 documentation. If it is assumed that some of

the 9 undocumented values were less than 88%, then 23-32 of 454 Colorado patients (5-7%) had hypoxia

as defined in this national study. The median dose of ketamine among Coloradans requiring intubation
24

(5.0 mg/kg) was equal to the median dose of those not intubated (4.9 mg/kg).

24
The rate in Colorado may be an overrepresentation because of inconsistent reporting criteria.

23
CDPHE staff provided information establishing that, in 2019, the median first dose of ketamine was 4.6 mg/kg.  In 2019, 2

patients who received ketamine in the prehospital field received 3 doses of ketamine, while 35 patients received 2 doses of

ketamine. Therefore, of the 454 patients who received ketamine in 2019, the 37 patients who received multiple doses

represents 8% of all patients who received ketamine in the prehospital field in 2019.
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III. INDICATIONS FOR KETAMINE USE
In 2009, the American College of Emergency Physicians (ACEP) stated that “[t]he term ‘Excited

Delirium’ has been used to refer to a subcategory of delirium that has primarily been described

retrospectively in the medical examiner literature.” Most EMS health professionals regard ExDS as a
25

medical condition bearing the hallmark of excessive agitation as a symptom that, if left untreated, may

result in sudden death. The diagnosis has also been used to explain injury or death to individuals in
26

police custody. The ACEP, the American College of Medical Toxicologists (ACMT), and the National

Association of EMS Physicians (NAEMSP) recognized the existence of Excited Delirium Syndrome.

However, the ACEP has recently shifted its position to recognize hyperactive delirium with severe

agitation as “a life-threatening medical condition that demands emergency medical treatment.”
(p. 2)27

In Colorado, the EMPAC has provided guidance to EMS medical directors who are seeking a waiver for

ketamine use for excited delirium and/or extreme or profound agitation. See Appendix G. The most

recent guidance characterized ExDS as a “presumptive diagnosis;” it is described in one guidance

document as: “Excited Delirium Syndrome: These patients are truly out of control and have a

life-threatening medical emergency [sic]. [T]hey will have some or all of the following sx: Paranoia,

disorientation, hyper aggression, hallucination, tachycardia, increased strength, hyperthermia.” (See

Appendix G, Agitated/Combative Patient Protocol)

Delirium is a psychiatric diagnosis that, along with its hypoactive and hyperactive manifestations, is

recognized by the Diagnostic and Statistical Manual of Disorders (5th ed.)(“DSM-5”). However, ExDS is a

disputed diagnosis that is not recognized as a legitimate medical diagnosis in the DSM-5. Neither is

ExDS uniformly recognized as a legitimate medical diagnosis by some leading professional medical

organizations. For example, the American Medical Association (AMA), World Health Organization

(WHO), and the American Psychiatric Association (APA) do not recognize ExDS as a valid medical

diagnosis.

A council of the AMA that was tasked with researching the use of drugs to chemically restrain agitated

individuals outside of hospital settings characterizes the ExDS diagnosis this way:

“Although it is extensively used in academic and medical literature, considerable debate exists

in medicine about how to characterize ExD and ExDS, if they even exist, and how ExD

contributes to sudden death. The pathophysiologic mechanisms of ExD have not been

elucidated and ExD does not currently have a known etiology. However, ExD has been

characterized in the literature by delirium, agitation, acidosis, and hyperadrenergic autonomic

dysfunction, typically in the setting of drug use or serious mental illness or a combination of

both.”
(p.3)28

28
American Medical Association, The Council On Science And Public Health Reference Committee E Report 2: Use of Drugs to

Chemically Restrain Agitated Individuals Outside of Hospital Settings-June 2021.

https://www.ama-assn.org/system/files/2021-05/j21-csaph02.pdf.

27
American College of Emergency Physicians, ACEP Task Force Report on Hyperactive Delirium with Severe Agitation in

Emergency Settings. Dated June 23, 2021.  See

https://www.acep.org/globalassets/new-pdfs/education/acep-task-force-report-on-hyperactive-delirium-draft-.pdf

26
According to the National Model EMS Clinical Guidelines, excited delirium/exhaustive mania is defined as “[a] postmortem

diagnosis of exclusion for sudden death thought to result from metabolic acidosis (most likely from lactate) stemming from

physical agitation or physical control measures and potentially exacerbated by stimulant drugs (e.g. cocaine) or alcohol

withdrawal.”

25
American College of Emergency Physicians, ACEP Excited Delirium Task Force: White Paper Report on Excited Delirium

Syndrome.  Dated September 10, 2009.
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The AMA council notes that the population of people who are diagnosed as ExDS patients are

predominantly men in their mid-30s who are agitated. Further, it notes that “despite similar rates of

drug use across race and ethnicity in the United States, epidemiological studies show that it is

specifically and disproportionately younger Black men who use cocaine and other psychostimulants and

are in police custody that are at highest risk for death from ExD/ExDS.”
28(p.4)

The men who are most

likely to die of ExDS are described as “aggressive, impervious to pain, and display bizarre behavior.”
29

The AMA council relies upon studies to declare that “mortality rates associated with ExD/ExDS have

been reported to be between 8 to 16.5 percent.”
28(p.4)

By all indications, ExDS lacks a consensus definition, a specific diagnostic test, clearly understood

pathophysiologic mechanisms, and verifiable clinical indications that can be applied to reach a reliable

diagnosis. Even organizations that recognize the diagnosis concede that the unique indications assigned

to ExDS are difficult to specify since the characteristics of the syndrome overlap with many other

clinical diseases. To complicate matters, the medical community can neither clearly classify the

cause[s] of the syndrome nor provide a coherent explanation as to why ExDS may lead to sudden death.

In fact, forensic pathologists and coroners have assigned ExDS as a cause of death when other existing

conditions are not readily apparent. Relevant professional organizations disagree whether an ExDS

diagnosis can only be confirmed post-mortem.
25,28

Compounding all of these difficulties are the facts

that these diagnoses are exceedingly rare, are usually dependent on subjective descriptions of the

patient’s symptoms, and almost always fail to recognize the contribution of physical restraint and

positional asphyxia as potential contributors of death in these lethal situations.
28,30

A medical diagnosis that lacks a uniform definition, underlying scientific evidence, diagnostic testing,

verifiable clinical indications, and a clear understanding of its causes can lead to mistaken assessments

and misdiagnoses. But the panel concludes that the far worse consequence is that the utilization of a

contested diagnosis in a structurally inequitable health care system has disproportionately harmed and

impacted marginalized communities and people of color. The continuing use of this amorphous and

unverifiable diagnosis in the prehospital field will only serve to disadvantage these populations further.

The panel recommends discontinuing the use of the ExDS diagnosis in an effort to abate its adverse

consequences, including the unnecessary and disproportionate administration of ketamine to

marginalized populations.

The panel also recognizes that the medical community may at some point be able to validate the

diagnosis of ExDS with supporting scientific evidence that provides a clear understanding of its cause,

identifies verifiable clinical indicators, and establishes validated screening criteria and diagnostic

testing. Should that occur, the medical community may be able to reach consensus on a uniform

definition of the ExDS diagnosis that is stripped of bias and negative implications.

30
The AMA has relied on independent studies to conclude that most deaths attributable to ExDS occur during or after the

individual was placed in police custody that involved some form of physical restraint.  “Reports estimate that ExD is in question

in more than 3 percent of police interventions that use force and more than 10 percent of the deaths that occur within law

enforcement custody are associated with ExD. Reports also note that between 38 and 86 percent of all fatal ExD cases occur in

police custody and that law enforcement officers encounter one person with ExD in every 58 use of force incidents.”  AMA Rep.,

p, 4.  Also, “results have indicated that a diagnosis of ExD and potentially fatal restraint are “inextricably interwoven.” . . .

Authors note that there is no evidence to support ExD as a cause of death in the absence of restraint.”  AMA Rep., p. 6.

29
Sekhon S, Fischer M, Marwaha R. Excited Delirium. [Updated 2021 Jul 19]. In: StatPearls [Internet]. Treasure Island (FL):

StatPearls Publishing; 2021 Jan-. Available from: https://www.ncbi.nlm.nih.gov/books/NBK546674
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A.    Recent Published Studies on Ketamine Use by Race/Ethnicity

Research on racial disparity related to excited delirium and use of ketamine or other sedatives is scant.

There is a growing body of knowledge related to EMS administration of ketamine, but most studies

were not designed to comment on racial disparities.

A recent published study by Fernandez et al looked at 11,291 consecutive patients from 1,322 EMS

agencies who received ketamine in 2019 during their EMS encounter.
22

The study includes this chart,

which shows that while Non-Hispanic White patients comprised the majority of the patients who

received ketamine, persons of color, particularly African Americans, received disproportionate

ketamine administrations in the prehospital setting:

Table 4. National Data on Ketamine Administrations by Race/Ethnicity and Indications
22

Race/ Ethnicity Unique Pt
Records

Trauma/
Pain

Altered Mental
Status/ Behavioral

Cardiovascular/
Pulmonary

Seizure Other

Unique Pt  Records (N=11,291) (n=5,575) (n=3,795) (n=1,454) (n=248) (n=219)

White, not Hispanic
or Latino

7,739 (70.5%) 3,967 (73.3) 2,386 (64.6) 1,086 (76.8) 155 (65.1) 145

(68.1)

Black, not Hispanic
or Latino

1,785 (16.3%) 681 (12.6) 824 (22.3) 200 (14.1) 52 (21.9) 28

(13.2)

Other Race, not
Hispanic or Latino

266 (2.4%) 126 (2.3) 97 (2.6) 31 (2.2) 5 (2.1) 7 (3.3)

Hispanic or Latino 1,182 (10.8%) 640 (11.8) 385 (10.4) 98 (6.9) 26 (10.9) 33

(15.5)

African Americans constitute 16.3% of the unique patient records in the study but represent 22.3% of

the population who received ketamine for altered mental status/behavioral symptoms. In contrast,

Non-Hispanic Whites, who constitute 70.5% of the unique patient records, represented 64.6% of the

population who received ketamine for altered mental status/behavioral symptoms. This suggests bias

may play a part in the assessment of an undefined, poorly verifiable syndrome that results in ketamine

use; the ensuing disproportionate deployment of ketamine to African Americans can increase and

compound the risk of potential harm to marginalized populations.

Another study published as an abstract/academic poster examined potential racial bias in the
31

administration of ketamine by EMS providers. This poster exclusively evaluated EMS responses
32

requested by police in which the patient was in-custody and concludes that, of the 50,542 law

enforcement requests for EMS for in-custody patients, there is no statistically significant difference

between the rates at which ketamine was administered to different races. This research team used a

national data set of prehospital care patient records that have a field associated with the patient’s

race. However, that field was not consistently filled in by EMS providers. Consequently, the race data

32
Miller M, Watanabe B, Brown L. Are there gender or racial disparities in EMS-administered sedation among patients in police

custody [abstract taken from Prehospital Emergency Care. 2021; 25(1):125-170].

31
An “academic poster” is a way of concisely portraying research to an audience using graphics and/or pictures and a relatively

small amount of text (somewhere between 300-500 words). They are widely used at conferences.
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on which the authors based their research might not be a representative sample, and the study’s

findings, while compelling, do not allow for definitive conclusions about racial disparities.

The panel was unable to access any studies that conclusively indicate whether there are race

disparities in ketamine administration for ExDS or excessive agitation. More research is needed.

B.   Law Enforcement Influence on Ketamine Use

Controversies abound concerning the treatment of people of color and marginalized populations by the

police. The extent to which the excited delirium assessment in the prehospital setting is the result of

disparate treatment by the police in Colorado cannot be presently quantified. The panel had no data

available to establish whether, or the extent to which, for example, “the [excited delirium] diagnosis is

… used by law enforcement to legitimize police brutality and to retroactively explain certain deaths

occurring in police custody.” Nevertheless, the panel acknowledges that law enforcement actions may
33

sometimes impact prehospital setting medical assessments by EMS providers. Anecdotal evidence exists

to establish that police officers have sometimes invoked the term “excited delirium” in the prehospital

setting, and that persons in police custody who did not require the drug as an appropriate medical

necessity for chemical restraint purposes may have received ketamine. Comparable anecdotal evidence

exists to demonstrate that law enforcement has periodically relied upon and cited the excited delirium

syndrome to justify its use of excessive force (i.e., physical restraint by taser, carotid hold, and neck

and back compression resulting in hypoxia or asphyxia) against the patient.
28(p.6),

Marginalized populations that are victimized by these biased practices are burdened with resulting

physical, mental, social, and economic harms. When the justification for ketamine use in the

prehospital setting is motivated by law enforcement reasons rather than by legitimate EMS

assessments, the prehospital patient will not have received medication for appropriate medical

necessity for chemical restraint purposes.

While most paramedics do not consciously administer disproportionate ketamine doses by

race/ethnicity after responding to law enforcement calls for medical assistance, this fact remains: EMS

providers are asked and expected to intervene in potentially avoidable custodial situations that may be

suffused with explicit or implicit bias before EMS ever arrives on the scene. Such a situation may

ultimately involve the administration of ketamine. How EMS should respond to these prehospital

encounters is a difficult question that, in the panel’s view, will ideally require EMS agencies and law

enforcement authorities to undergo joint education and training in order to avoid ongoing

miscalculations and, ultimately, any further harm to patients.

As explained in this report, the panel concludes that ketamine is a safe medication when properly

administered and monitored by trained paramedics. While the recommended protocols, indications,

monitoring, training, and verbal de-escalation tactics will improve the drug’s safety profile, ketamine

is not the root problem that has given rise to the societal issues that we now confront. The panel

believes that the structural bias inherent in the ongoing use of the ExDS diagnosis in the prehospital

33
Budhu J, O’Hare M, Saadi, A. How “excited delirium” is misused to justify police brutality. Brookings Inst. How We Rise blog.

Posted August 10, 2020. Accessed July 20, 2021.

https://www.brookings.edu/blog/how-we-rise/2020/08/10/how-excited-delirium-is-misused-to-justify-police-brutality/.
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setting will continue to allow ketamine to be disparately used against people of color and marginalized

populations for non-medical reasons.

PANEL RECOMMENDATIONS

CDPHE should reject “Excited Delirium Syndrome” as a medical condition that warrants waivers to

allow for the administration of ketamine by paramedics in the prehospital setting.

CDPHE and EMPAC should incorporate a Racial Equity Impact Assessment in the ketamine waiver process

in line with best practices to ensure that the process minimizes implicit or institutional bias that may

affect the ketamine waiver application and approval process.

CDPHE should revise its regulations on continuing education requirements concerning the

certification/licensure of EMS providers to include minimum hours in the areas of racial equity and

explicit/implicit bias, verbal de-escalation, and patient hand-off protocols.

CDPHE should engage with the national organizations that develop paramedic education standards and

advocate that the standards include education in the areas of racial equity, explicit/implicit bias,

verbal de-escalation, and law enforcement-to-EMS hand-off protocols. In the meantime, CDPHE should

develop training programs in these areas and make them available to all EMS medical directors for the

purpose of providing training to EMS medical directors and their providers. Completion of these training

programs should be required of EMS medical directors and their paramedics as a condition of obtaining

a ketamine waiver.

CDPHE’s data collection processes should capture race/ethnicity and zip code information so that the

data can be routinely analyzed to determine whether there is disproportionate use of chemical

restraint for marginalized persons and communities of color in Colorado.

C.   Appropriate Administration of Ketamine

Having determined that Excited Delirium Syndrome is not an appropriate medical condition for which

ketamine should be administered, the panel extensively discussed whether it could identify verifiable

medical conditions for which the administration of ketamine might be appropriate in the prehospital

field.

The panel found it difficult to identify either a specific medical diagnosis or verifiable medical

indications for which the use of ketamine in the prehospital setting is appropriate. Although isolated

conditions may warrant the administration of ketamine, they are difficult to assess. For instance, in

theory, extreme agitation may produce a hypermetabolic state that leads to acidosis, placing a patient

at risk for cardiac arrest and sudden death. Metabolic acidosis cannot be accurately assessed in the

prehospital setting, however. Thus, a patient in this state would likely require chemical restraint

before s/he could be assessed, treated, and transported to the hospital to receive necessary medical

therapy for the condition. The panel therefore pivoted from the difficult task of identifying verifiable

medical indicators that might justify ketamine administration to a pragmatic inquiry of the situations

EMS providers confront in the prehospital setting that might warrant the administration of ketamine.

The constant thread that ran through the panel’s discussions was the recognition that most prehospital

setting patients who receive ketamine exhibit an excessive state of agitation. According to the
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Richmond Agitation Sedation Scale (RASS), agitation occurs along a continuum from an unarousable

state to the highest level, which presents as a patient who is overtly combative, violent, and an

immediate danger to staff. This level of agitation is commonly referred to as “excessive,” “extreme,”

“severe,” or “profound,” and EMS providers occasionally encounter patients who display this state of

agitation in the prehospital setting. However, the panel acknowledged that determination of a patient’s

level of agitation is a subjective judgment call that is susceptible to abuse. Moreover, while excessive

agitation can jeopardize a patient’s physical health, the panel members noted that patients rarely die

from agitation. Therefore, the panel declined to recommend that agitation should be recognized as a

singular medical or psychological condition that justifies the administration of ketamine in the

prehospital setting.

Panel members re-oriented their investigation and grappled with the question of ketamine’s value in

the prehospital setting. The major utility of ketamine in the prehospital setting, the panel found, is to

manage the scene for the safety of the patient and others. The small subset of highly agitated persons

who are at risk for cardiac arrest due to a hypermetabolic state would likely require chemical restraint

for the purpose of safely managing the situation. Specifically diagnosing this hypermetabolic medical

risk is therefore not of primary focus: in managing the agitation, the patient experiencing a

hypermetabolic state would receive the sedative for restraint purposes which would also reduce the

medical risk associated with this state.

The situation most commonly encountered by paramedics that results in ketamine administration

involves a highly agitated person who, because of a behavioral health or medical issue that requires

treatment, does not cooperate with paramedics. A person exhibiting such a high level of agitation is

sometimes not responsive to verbal de-escalation. Under these circumstances, EMS providers cannot

make a medical assessment or safely transport the patient to a hospital for evaluation and treatment.

The panel agreed that the benefits of permitting paramedics to administer ketamine (or any other

sedative medication) to such a patient for the purpose of safely transporting him/her in a safe and

effective manner for evaluation and medical treatment outweighs the risk associated with this medical

therapy. The panel acknowledged that while paramedics can administer other drugs to intervene on

behalf of the patient’s safety in the prehospital setting, providers favor the use of ketamine because of

its rapid onset and moderate duration (see dosing discussion below). The panel therefore reached

consensus that the use of ketamine in the prehospital setting is appropriate when: 1) the paramedic

has made a professional judgment that the patient requires immediate evaluation, 2) the patient has

not responded to verbal de-escalation or any less restrictive alternative (such as physical restraint),

and 3) the patient’s conduct/agitation prevents the paramedic from providing safe treatment and

transport to the hospital for necessary medical care.

Once this framework was established, the panel realized that its focus on safely mitigating the risk of

physical harm to the patient aligned in most respects with existing Colorado law that governs the use

of chemical, physical, and mechanical restraints.
34

For purposes of its review, the panel learned that the chemical restraint law can be employed to

restrain a patient in the prehospital setting if:

● the patient poses a serious, probable, imminent threat of bodily harm to self or others; and

34
See Section 26-20-101 et seq., C.R.S.
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● the patient has the present ability to carry out that threat of bodily harm to self or others;

and

● the paramedic has

○ tried to use less restrictive alternatives that failed; or

○ determined that less restrictive alternatives would be ineffective or inappropriate

under the circumstances; and

● the paramedic has engaged in a telephone consultation with a physician about the

emergency and the physician has issued an order to administer the chemical restraint as

the least restrictive, most appropriate alternative available.
35

The chemical restraint law utilizes “threat to self or others” as the standard governing the lawful

administration of a chemical restraint to a person involuntarily. The sole embedded medical component

requires that a physician must order the chemical restraint if the “threat to self or others” standard is

satisfied. The panel concurred that, except for the contemporaneous physician order requirement, the

law reflects its essential conclusion concerning the administration of ketamine in the prehospital

setting: namely, that it should only be administered to patients when a risk of physical harm exists,

where safe transport and treatment is required, and when less restrictive alternatives won’t work. In

fact, the panel reached consensus that the use of ketamine in the prehospital setting does rise to the

level of restraint in these situations and recommends that the term “restraint” should be used instead

of “sedation.”

The panel’s recommendation is qualified in two critical respects. First, after extensive discussion, the

panel recommends that the chemical restraint law be amended to allow paramedics to administer

ketamine under the authority of a physician’s standing written order. This recommended modification is

critical because paramedics typically do not have the ability to consult with a physician to receive the

contemporaneous order. Some rural paramedics respond to patients in locations that do not have viable

cell phone service, preventing them from satisfying the requirement. And in all regions, paramedics

will frequently respond to a chaotic situation where time is of the essence. In this scenario, patients

who do not respond to verbal de-escalation must be restrained quickly, before they can inflict harm to

self or others. Panel members noted that paramedics can likely encounter delays of several minutes or

more before a physician is available to take the call, and that delay puts the patient at risk.

Consequently, the panel recommends that the General Assembly amend the chemical restraint law to

delete the contemporaneous telephone consultation requirement as it applies to paramedics in the

prehospital setting. Instead, the law should require paramedics to maintain adherence to a standing
36

written order protocol when administering ketamine in the prehospital setting. This recommendation

comports with the AMA’s Ethical Opinion 1.2.7, “Use of Restraints,” which provides, “[e]xcept in

emergencies, patients should be restrained only on a physician’s explicit order.”
28(p. 2)

(emphasis

supplied)

36
Until or unless the General Assembly amends the chemical restraint law, paramedics must continue to comply with the

existing legal requirement that they consult with and receive a physician’s verbal order to administer a chemical restraint

before doing so.

35
The law forbids chemical restraint from being used as punishment or retaliation. See Section 26-20-103(1.5), C.R.S.  If

medication is administered for life-saving purposes, the law does not require adherence to the above requirements.  See Section

26-20-102(2), C.R.S.

38



Second, the panel recognizes that, as with most standards, the “threat of bodily harm to self or

others” guideline can be subject to abuse. The panel did not need to look farther than the Elijah

McClain case to understand how the ever-present threat of a biased judgment may result in an

improper ketamine administration with tragic consequences. To address and ameliorate the potential

for this kind of abuse and bias, the panel recommends two things:

● CDPHE should require EMS agencies whose medical directors have waivers for the

administration of ketamine as a chemical restraint to train EMS providers on the “serious,

probable, imminent threat of bodily harm to self or others” standard as enunciated in the

chemical restraint law. Training should focus on the paramedic’s duty to make an independent

professional judgment concerning the patient’s threat of harm to self or others, and the ability

to execute that threat, after verbal de-escalation efforts have failed. Paramedics will

encounter patients who meet this standard by placing themselves in harm's way (i.e., running

into the street or threatening the use of a weapon against self). Alternatively, they will

encounter patients who exhibit symptoms indicating an underlying medical condition that

requires safe transport and treatment at the hospital (without which, the patient will suffer a

serious, probable, and imminent threat of harm).

● Paramedics are presumed to act in the best medical interests of the patient. Nevertheless,

bias impacts health care delivery in general and, as discussed above, has specifically infiltrated

the ExDS assessment with the result that ketamine is sometimes deployed unnecessarily and

disproportionately. Therefore, the panel proposes that paramedics should affirmatively adhere

to this principle before administering ketamine in the prehospital setting.

In other words, once the paramedic makes an independent professional judgment that the patient

presents a serious, probable, and imminent threat of physical harm to self or others with the ability to

carry out the threatened harm, the paramedic should next be required to determine that the

deployment of ketamine is “in the patient’s best medical interest.” Application of this additional

standard will require the paramedic to identify a medically sound reason for deploying ketamine in an

emergency setting to a patient who poses a risk of harm to self or others. This will, in practice,

comport with the following professional standards:

● AMA’s Ethical Opinion 1.2.7, “Use of Restraints,” recognizes that “Physicians who order

chemical or physical restraints should: . . . use best professional judgment to determine

whether restraint is clinically indicated for the individual patient.”
28 (p. 2)

No less should be

expected of paramedics who operate in the prehospital setting under a physician’s license.

● Moreover, application of the “best medical interests” standard is necessary to align with the

National Association of EMS Physicians (NAEMSP) statement that requires EMS providers in

emergency patient restraint situations “to identify and manage clinical conditions that may be

contributing to a patient’s combative or violent behavior,” including, but not limited to,

hypoxia, hypoglycemia, alcohol or drug intoxication, stroke, and brain trauma.
37

37
The AMA also recognizes that circumstances exist in which “health conditions may result in behavior that puts patients at risk

of harming themselves. . . . In certain limited situations, when a patient poses a significant danger to self or others, it may be

appropriate to restrain the patient involuntarily. In such situations, the least restrictive restraint reasonable should be

implemented and the restraint should be removed promptly when no longer needed.”  See FN 28, p. 2.
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https://naemsp.org/NAEMSP/media/NAEMSP-Documents/Restraint-position-statement-Approved-Version-for-PEC.pdf


Requiring the paramedic to affirmatively consider the patient’s best medical interests as part of the

chemical restraint calculus should operate to check and deter bias, and may ultimately protect

patients from receiving unnecessary and involuntary ketamine administrations.

PANEL RECOMMENDATION

CDPHE should issue waivers that allow paramedics to administer ketamine to patients whose serious,

probable, and imminent threat of harm to self or others prevents EMS providers from safely assessing,

treating, and transporting the patient to a hospital.
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IV. PATIENT-SIDE CARE
A. EMS Provider Oversight

EMS providers are not authorized to practice medical care independently; they must practice under the

authority of a physician medical director’s license. The physician medical director under whose license

the EMS provider is practicing establishes protocols for EMS providers that they must follow in the

prehospital setting. Protocols set forth factors EMS providers should use to assess a medical condition,

as well as the manner in which the provider should respond if a condition is present. The care that EMS

providers deliver in the field is protocol-driven; as such, the less precise the protocol, the more varied

the interpretations can be and the more varied the service delivery.

The panel’s recommended rejection of the ExDS diagnosis underpins its conclusion that paramedics

should not administer ketamine in the prehospital setting based on the presence of disputed, vague, or

medically unverifiable clinical indicators. Instead, ketamine use should be strictly limited to situations

in which the paramedic can make specific, independent, rapid determinations to establish whether

ketamine should be deployed as a last resort to chemically restrain a person for their safe assessment,

transport, and medical treatment at the hospital. The recommended indications should be set forth in

a protocol format to define the required factors the paramedic must satisfy before administering

ketamine in the prehospital setting.

B. Pharmacology of Ketamine

Pharmacology is the scientific study of how drugs work in the body. Pharmacokinetics examines how

quickly a medication is absorbed, distributed, metabolized, and eliminated in the body – what the body

does to the drug. Pharmacodynamics is the opposite, that is, what a drug does to the body. How a drug

is administered, whether orally (O), intravenously (IV), intramuscularly (IM), or intranasally (IN) will

impact both its pharmacokinetics and its pharmacodynamics.

Three factors influence the clinical effect of medications: the route of administration; the patient’s

physiology and other drugs that may be in the patient’s system; and the amount or dose of the

particular medication.

The route of administration impacts the absorption of the drug. Two factors play a role in choosing the

route of administration: the bioavailability (the fraction that enters the blood when not given

intravenously) of the drug and the conditions under which it is given, including the patient’s ability to

cooperate. Typically the more controlled hospital environment and its readily available resources allow

for more options than the less predictable prehospital setting. Drugs administered through

intramuscular injections have a lower bioavailability (albeit some, like ketamine, approach the

intravenous route) but can be given in a number of places such as the upper arm, thigh, and buttocks.

In situations where the patient is highly agitated, establishing and maintaining IV access can be

extremely difficult and IN administration can easily be rejected. Based on these considerations, the

panel recommends that a patient who requires chemical restraint be given the medication via

intramuscular injection because of the ease of administration and acceptable bioavailability of the

drug. If, however, the EMS provider can safely establish an intravenous route, the panel agrees that an

IV injection is preferable.

41



Drug-drug interactions and the individual patient’s physiology influences a medication’s effect. For

example, the use of benzodiazepines in a patient on opioids (i.e., morphine) with lung disease

increases the risk of respiratory failure and death much more than when the drugs are individually

administered in an otherwise healthy patient. Ideally, a medical professional would obtain a medical

history, physical exam, and diagnostic studies before deciding what medications to give. An EMS

provider trying to assess a highly agitated or delirious patient would lack much of that information.

Panel members discussed other non-medical factors that may impact patient physiology. For example,

in some cases law enforcement is involved with an agitated person before paramedics arrive on scene.

Oftentimes there has been a struggle between the police and the person resulting in the application of

physical restraints. These actions can cause positional asphyxia that impedes the person’s ability to

breathe and restricts blood flow to the brain. In such a situation, any drug that lowers breathing drive –

decreasing ventilation – can exacerbate the injury. In these situations, EMS providers must make a

rapid determination about whether to administer medication to a respiratory-distressed individual. If

medication is necessary, providers must determine the appropriate medication to administer and

undertake immediate monitoring.

There are several drugs that can be used to calm agitated patients; no one drug is perfect for

addressing every level of agitation. Midazolam, haloperidol, and droperidol are frequently used for

chemical restraint or sedation.
28(pp. 5-6)

For instance, a benzodiazepine such as midazolam can be

appropriate for mild to moderate agitation, while haloperidol was suggested by panel members as an

alternative for severe agitation.The Colorado EMPAC Ketamine Waiver Guidance that was in effect

before June 2021 provides that “treatment of agitation, even severe agitation, should be with

benzodiazepines and/or antipsychotics [e.g., haloperidol]…When necessary, ketamine may be used to

treat behaviors exhibited in extreme or profound agitation in order to rapidly facilitate patient care

management and transport to the hospital.” (See Appendix G, pp. 2-3.)

As noted in Table 5 below, however, these alternative drugs are slower acting, have a longer duration of

action, and possess significant side effects. For example, haloperidol lowers the seizure threshold and

can cause temperature dysregulation leading to heat stroke, drug-induced parkinsonism, fatal

arrhythmias, and neuroleptic malignant syndrome. Benzodiazepines can cause low blood pressures,
38

airway obstruction, apnea, and paradoxical agitation (when underdosed). The ideal chemical restraint

for out-of-hospital use would have a wide therapeutic index, be easy to administer, and have a

predictable effect with rapid onset and moderate duration, lasting only long enough for patient

assessment, preliminary treatment, and handover to a medical facility for care. A chemical restraint

that lasts longer may result in medical complications.
28(p. 7)

The panel acknowledges that when the

criteria for ketamine set forth in Recommendation A.3 are not met, the other medications may still be

appropriate.

Table 5 synopsizes information that the panel’s toxicology expert presented to the KIRP. It compares

the onset and duration for IM ketamine to other drugs used in the prehospital setting.

38
Neuroleptic malignant syndrome is a rare, life-threatening reaction seen with antipsychotics (i.e., haloperidol).  Its symptoms

and findings include extreme fever, arrhythmias, metabolic derangements, muscle injury, altered mental status, and blood

pressure instability (among other findings).
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Table 5. Onset and Duration for IM Ketamine Versus Other Drugs

Drug Class Onset Duration in minutes

Ketamine (Ketalar) Dissociative anesthetic 3-5 minutes 20-40

Midazolam (Versed) Benzodiazepine 25-30 minutes 105-180

Haloperidol (Haldol) Butyrophenone 17-25 minutes 80-200

Droperidol (Inapsine) Butyrophenone 13-15 minutes 75-220

C. Ketamine

Ketamine is a Class III controlled substance approved by the Food and Drug Administration (FDA) for

induction and maintenance of anesthesia.
29,

Ketamine is also used off-label in medical settings for
39

procedural sedation and management of severe/extreme agitation as well as an antidepressant,

analgesic, and anticonvulsant for refractory seizures. Ketamine is a fast-acting (IM, 3-5 min)

dissociative anesthetic that can disconnect the cognitive from external stimuli, producing amnesia,

analgesia, relative immobility, and an altered state of consciousness. In controlled settings - the

relatively calm patient in a healthcare setting and with adequate personnel support - incremental low

doses (0.25 - 0.5 mg/kg IV) are frequently combined with benzodiazepines for procedural sedation.

However, low doses do carry the risk of causing agitation, dysphoria, and paranoia. At higher doses (>1

mg/kg IV), ketamine rapidly reaches a threshold effect that produces dissociative anesthesia: this is

not dose-related, that is, dissociation does not increase with increasing dose – dissociation is either

present or absent.

Ketamine has been identified as useful in the prehospital setting for several reasons: high

bioavailability (>90%) when administered intramuscularly, rapid and predictable onset of 3-5 minutes, a

quick peak effect, and duration of 20-30 minutes. (See, e.g.,

https://www.accessdata.fda.gov/drugsatfda_docs/label/2018/016812s040lbl.pdf). In contrast with

other sedatives given at high doses, ketamine frequently preserves airway reflexes, ventilation, and

hemodynamics (blood pressure). Its rapid onset and moderate duration when administered IM allow

most patients to be safely transported to the hospital with a single dose.

Ketamine Safety:

In general, sedative medications do not cause organ damage to humans at high doses, but instead lead

to prolonged sedation and a risk of respiratory or cardiac depression. For example, drugs like

acetaminophen and lithium, are safe for humans at the recommended dosage, but can cause damage to

organs such as the liver and kidney at higher doses.

Studies of the safety of a drug begin with animal studies to determine if the compound may be toxic at

various doses. Pertinent here, a publication using rodents found that the median lethal dose (LD50) of
40

40
The amount of drug that results in death in 50% of experimental animals tested.

39
See

https://www.google.com/url?q=https://www.accessdata.fda.gov/drugsatfda_docs/label/2020/016812Orig1s046lbl.pdf&sa=D&so

urce=editors&ust=1627410673576000&usg=AOvVaw2PbtkWQ9yHZxm40Y3Z9pjg.
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oral ketamine is 600 mg/kg. A second study, using cats, found that the safety of ketamine is broad:
41 42

cats were given intentional overdoses of 50-100 mg/kg IM ketamine to evaluate toxicity and found only

to suffer from a prolonged recovery.

In humans, intramuscular doses of ketamine in the recommended range of 3-5 mg/kg are considered

safe; a dose of 5 mg/kg usually achieves the desired dissociative state (~90% success rate) to allow for
43

EMS evaluation
.43,

According to the FDA prescribing information, “Ketamine has a wide margin of
44

safety; several instances of unintentional administration of overdoses of [Ketamine] (up to ten times

that usually required) have been followed by prolonged but complete recovery.” The panel’s
45

toxicologist and anesthesiologists agreed that the dose can be doubled for the majority of people with

a low likelihood of adverse effects when qualified personnel are monitoring the patient. The panel’s

toxicologist advised the panel that a large dose of ketamine will impact the patient by increasing the

duration of its effectiveness, as seen in pediatric overdose cases.
46

Nonetheless, ketamine is known to have adverse effects in the prehospital setting. The most common

complications are hypoventilation, airway obstruction, hypoxia, hypertension, and hypersalivation.

Respiratory compromise may be of sufficient magnitude to require endotracheal intubation of the

patient. The data are conflicting as to whether there is an association between higher IM ketamine

doses and incidence of intubation and hospital admissions.
,

As noted previously, the 2019 Colorado
47 48

experience found no difference in the median ketamine dose given to patients who did or did not

require intubation. Variations in published intubation rates as a function of ketamine dose may be

biased by the low number of publications on the use of prehospital ketamine and by their lower quality.

Differences across institutions in their familiarity with ketamine use in the prehospital setting may also

be a factor. Paramedics or hospital staff lacking experience with dissociative anesthesia – the state

produced by ketamine – may be more inclined to intubate due to the patient being non-responsive,

even though the patient maintains airway reflexes, blood pressure, and ventilation. Given the multiple

factors contributing to the decision to intubate a patient, the intubation rate associated with ketamine

use is considered a “poor surrogate marker to understand the effect of various doses of ketamine on

respiratory depression.”
27(p. 31)

Ketamine, with its rapid onset and its lower risk for respiratory suppression, may be the drug of choice

for extremely agitated patients or individuals at higher risk for shock or cardiopulmonary
49

decompensation. In these circumstances, EMS providers may need to administer ketamine as the most

appropriate drug to individuals who have a higher chance of a bad outcome. Such selection effects can

49
Cole JB, Moore JC, Nystrom PC et al. A prospective study of ketamine versus haloperidol for severe prehospital agitation. Clin

Toxicol 2016; 54(7): 556-562.

48
Parks DJ, Alter SM, Shil RD, Solano JJ , Hughes PG, Clayton LM.  Rescue Intubation in the Emergency Department After

Prehospital Ketamine Administration for Agitation. Prehosp Disaster Med. 35(6):651-655 (Dec. 2020).

47
Burnett AM, Peterson BK, Stellpflug SJ et al. The association between ketamine given for prehospital chemical restraint with

intubation and hospital admission.  Am J Emerg Med. 2015;33(1):76-79.

46
Green SM, Clark R, Hostetler MA, Cohen M, Carlson D, Rothrock SG. Inadvertent ketamine overdose in children: clinical

manifestations and outcome. Ann Emerg Med. 1999; 34(4 Pt 1): 492-497.

45
https://www.accessdata.fda.gov/drugsatfda_docs/label/2018/016812s040lbl.pdf

44
See Cole, JB, et al., “A prospective study of ketamine as primary therapy for prehospital profound agitation”; American

Journal of Emergency Medicine (May 2018); 36:789-796. PMID: 29033344  DOI: 10.1016/j.ajem.2017.10.022;

43
See Helmer J, Acker J, Deakin J, Johnston T. Canadian paramedic experience with intramuscular ketamine for extreme

agitation: A quality improvement initiative. Australasian Journal of Paramedicine 2020;17: 1-9.

https://ajp.paramedics.org/index.php/ajp/article/view/763/962 and https://doi.org/10.33151/ajp.17.763

42
Arnbjerg J. Clinical manifestations of overdose of ketamine-xylazine in the cat. Nord Vet Med (1979); 31(4):155-161.

41
Orhurhu VJ, Vashisht R, Claus LE, Cohen SP. Ketamine Toxicity. [Updated 2021 Jul 25]. In: StatPearls [Internet]. Treasure Island

(FL): StatPearls Publishing; 2021 Jan-. Available from: https://www.ncbi.nlm.nih.gov/books/NBK541087/ .
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make ketamine appear to have higher rates of complications than other sedatives. The panel took all

these considerations into account when formulating its dosing, monitoring, indications, and paramedic

training recommendations.

D. Dosing

The panel spent an extensive amount of time considering and discussing the topic of ketamine dosing.

The panel reviewed the published medical articles assessing the effectiveness and safety of ketamine

use in the prehospital setting using doses of 3-5 mg/kg IM. The panel also reviewed a recent ACEP

report on treating extreme agitation in the field, which included a literature review of ketamine use.

The panel considered the accuracy of weight estimation in the field and its impact on delivered dose

and whether using a standard dose might be a better approach to care. Further, the panel discussed

the issue of single versus multiple dosing of ketamine and the effectiveness and safety of this

approach. The panel also considered why, in the opinion of some medical providers, the administration

of ketamine should be limited to clinical settings. Finally, the panel spent substantial time discussing

and determining the monitoring and resuscitation protocol paramedics should employ in the prehospital

setting to avoid and counteract ketamine’s possible adverse effects.

FDA Prescribing Information:

According to the FDA prescribing information for ketamine, a dose of 10 mg/kg IM will usually produce

12-25 minutes of surgical anesthesia.
45

Doses of 4-5 mg/kg IM are used for procedural sedation in the

emergency room when brief painful procedures, such as reducing a fracture or repairing a laceration,

are required. The decades-long experience of using 4-5 mg/kg of ketamine for procedural sedation in
50

the emergency department evolved over time to using this dose in the prehospital setting for extreme

agitation, a dose considered effective for sedation and below that used for surgical anesthesia. The

dose to produce sedation in the prehospital setting varies depending on the patient: a young agitated

patient on cocaine requires a larger dose than an elderly patient on no illicit drugs who is agitated

after a car accident. The increased anesthetic requirement seen with acute illicit drug ingestion (i.e.,

cocaine) has been previously published.
,

The FDA prescribing information reflects this variability in
51 52

appropriate dosing: “as with other general anesthetic agents, the individual response to [ketamine] is

somewhat varied depending on the dose, route of administration, and age of patient, so that dosage

recommendation cannot be absolutely fixed.”
45

Literature Review and ACEP Report:

The panel reviewed various published studies on the use of ketamine in the prehospital setting as well

as the 2021 ACEP Report that summarized the research on ketamine dosages used for severe

agitation.
27(pp. 117-132)

In general, the quality of published studies on dosing was low: rather than a series

of prospective, well defined studies, the research to date involves looking back at the experience of

medical centers with EMS protocols in place for ketamine use in the field. Doses studied reflect the

variation in mg/kg used by medical centers and medical directors, which range from 3-5 mg/kg. The

studies focus on the time to sedation as a primary outcome, as well as the success with achieving

52
Bernards C, Teijeiro A. Illicit cocaine ingestion during anesthesia.  Anesthesiology 1995; 84:218-20.

51
Stoelting R, Creasser C, Martz R. Effect of cocaine administration on halothane MAC in dogs. Anesth Analg 1975; 54:422-4.

50
Green SG, Roback MG, Kennedy RM, Krauss, B. Clinical practice guideline for emergency department ketamine dissociative

sedation: 2011 update. Ann Emerg Med. 2011;57(5):449-461.
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sedation with one dose in order to avoid repeat dosing. The studies vary in their approach of defining

these two outcomes, and do not have a uniform measure of level of agitation prior to ketamine

administration. The outcome successes may be greater in a study that enrolled persons only

moderately agitated - that is to say, time to sedation may be shorter and the need for second dosing

lesser - than in a study of extremely agitated persons. The panel concluded that it could not

appropriately compare outcomes across studies without standardized agitation measurements.

In general, ketamine is typically found to have a shorter time to achieve sedation than the comparison

drugs (e.g., benzodiazepines, antipsychotics). At doses of 4-5 mg/kg of estimated body weight, failure

of single dose treatment occurred regularly (10-30%). Whether a higher dose of ketamine would reduce

the first treatment sedation failure rate or increase the risk of respiratory depression is unclear, as

these studies have not been done. The authors of the 2021 ACEP Report conclude that there are

insufficient data to determine the proper dose of IM ketamine to treat severe agitation:

No prospective studies have been performed to examine appropriate dosing in this specific

patient population. It is therefore possible that a dose lower than 4 mg/kg IM would be

effective with fewer respiratory events. However, an improved safety profile with lower dosing

must be balanced with the risk of inadequate severe agitation management leading to

prolonged time to effective treatment due to the need for redosing or adjunctive agents. This

question warrants further study and emergency physicians should consider this void in the

literature when making current decisions in EMS protocols specifying treatment regimens

and/or in the ED on the IM ketamine dose when managing patients with hyperactive delirium

with severe agitation.
27(p. 32)

In Colorado, the EMPAC Waiver Guidance that was in place before ketamine waivers for excited

delirium and/or extreme agitation were suspended stated that ketamine should be administered in a

maximum single dose of 5mg/kg IM in the prehospital setting for a profoundly agitated patient. (See

Appendix G) Multiple doses could be authorized by the agency’s direct (online) medical control. This

guidance was advisory but not mandated; paramedics who could administer ketamine pursuant to a

waiver were required to follow the ketamine protocol formulated by their EMS medical directors.

With this EMPAC guidance in mind, the panel considered different options that might improve dosing

and patient outcomes. Among other things, it discussed: 1) modifying the current weight-based dosing

of 5 mg/kg to a different static number; 2) allowing multiple doses; and 3) discarding weight-based

dosing entirely and setting a standard dose amount.

The panel first considered whether weight-based dosing is appropriate in the field. Weight-based

dosing in the prehospital setting is “fraught with errors.” Ambulances are not equipped with scales,
53

and emergency scenes where a highly agitated person is struggling decreases the EMS provider’s ability

to accurately estimate the person’s weight and calculate the appropriate dose. A recent study that

reviewed weight and height estimates by emergency department physicians, residents, and registered

nurses found that their accuracy was “unacceptably low.” Coupling the inaccuracies of weight
54

estimation with the time and effort required to calculate and draw up the appropriate dose, the panel

54
Boehm K, Welt C, Grimaldi J. Accuracy of patient height, weight and ideal body weight estimates in the emergency

department. Spartan Med Res J. 2017;1(2). doi:10.51894/001c.5934 (weight estimations based on photographs of patients)

53
McVaney K. Ketamine: Review and shared expertise. Lecture presented at: NAEMSP Education Webinar, Prehospital Ketamine

Use for the Combative Patient; November 6, 2020, Denver, CO.
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concluded the paramedic should use a standard dose for the sake of simplicity and safety. In so doing,

the attention of the paramedic can focus on patient monitoring and management even prior to

administering the dose, which the panel believes to be critical for the safe use of chemical restraint

with ketamine. The panel recommends that Colorado EMS agencies eliminate strictly weight-based

dosing for ketamine administration and instead use three fixed, standard doses, determined by patient

body size.

KIRP members initially expressed concerns about underdosing - possibly exacerbating profound

agitation, or failing to adequately restrain the patient with one dose - and overdosing - which can lead

to respiratory depression and a need for ventilatory assistance. In order to balance the need for

successful sedation, minimize the risk for respiratory depression, and simplify the dosing by using a

standard dose strategy, the panel recommends classifying individuals as small, average and large size,

with an assigned standard dose of 300/400/500 milligrams of ketamine for males, respectively. “Small”

size for males is defined as being in the bottom quartile of weight percentile for a US male (< 165 lbs.);

“average” size represents the 25th to 75th weight percentile (165-220 lbs.); “large” size would be

adults estimated to weigh more than 220 lbs, in the top quartile. Such an approach simplifies weight

estimation into three categories and would assure that the majority of doses given would be in the

range of 4-5 mg/kg, the current practice standard. Almost 8 of 10 patients with severe agitation in

Colorado in 2019 were men. Standard dosing for women could be reduced to 250/350/450 mg for

“small” (< 137 lbs.), “average” (137-195 lbs.), and “large” (more than 195 lbs.) size, mimicking the

dose range of 4-5 mg/kg, using the same percentile ranges as used for men. Further research is needed

to determine if a single standard dose (vs. a three-level standard dose) would be safe and effective

across all body sizes. The panel expressed a preference for simplifying to a single standard dose when

such evidence is available.

Also, the panel recognized that a single IM ketamine dose should be calibrated to restrain the patient

adequately to avoid repeat, or multiple, doses that can lead to patient complications. Panel members

expressed concern that patients receiving more than one dose of ketamine may have higher rates of

complications. It is unclear from existing studies, however, whether complications arise from repeated

dosing or from the underlying conditions of the patient which led to the need for more than one dose

for restraint. Nevertheless, in the panel’s experience, repeat dosing can often result in complications

that do not typically occur with patients who only receive a single dose of ketamine. To avoid the risk

of repeat dosing complications, the panel recommends that EMS medical directors comply with the

recommended single dose regime. If a second ketamine dose might be required, the panel recommends

that the paramedic must contact the on-line medical control physician gto discuss the plan and receive

a verbal order to do so.

E. Colorado Society of Anesthesiologists

Dr. Steven Zeichner of the Colorado Society of Anesthesiologists (CSA) raised a number of issues on

behalf of CSA concerning the use of ketamine in the prehospital setting. (See Appendix H) Among

them, Dr. Zeichner argued that the dose of ketamine authorized by CDPHE and administered by

paramedics in the prehospital setting exceeds any amount of anesthesia he has administered for

general anesthesia. He also contended that paramedics are administering ketamine doses that exceed

the “recommended dose” of 3-5 mg/kg IM. Dr. Zeichner relied on CDPHE data from 2019 to conclude

that intubation and complications rates for prehospital administration of ketamine for “excited
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delirium'' indicate either that paramedics are administering excessive ketamine doses, or that patients

who received ketamine suffered from medical conditions or drug complications that predisposed them

to respiratory depression. Dr. Zeichner suggested that paramedics should titrate ketamine doses to

avoid these adverse events.

Some of CSA’s concerns mirrored issues the panel has addressed in this report, such as the

appropriateness of using ketamine in the prehospital setting, dosing levels, and the effect of implicit

and explicit bias on ketamine recipients. Panel members, including two anesthesiologists, addressed

CSA’s outstanding issues during their discussions. Some of CSA’s concerns stem from differences in

practice settings. For example, the anesthesia suite allows doctors to exercise significantly more

control over the patient. Hospital providers typically have ample personnel support and know the

patient’s weight, pre-existing medical conditions, medication history, and vital signs. This knowledge

allows doctors to administer a more calibrated amount of ketamine. Moreover, intravenous injection of

anesthetic is almost exclusively the mode of administration in the hospital setting. Unlike in a hospital

setting, it is not practical to titrate ketamine with an agitated prehospital patient requiring chemical

restraint. The different environment in which providers administer ketamine not only accounts for the

distinct methods by which ketamine is administered, but also explains why dosing amounts differ.

PANEL RECOMMENDATIONS

Paramedics should administer a standard, fixed dose of ketamine in the prehospital setting based on

the patient’s body stature, rather than a dose defined strictly by mg/kg and an estimate of the

patient’s weight.

Dosing of 300/400/500 mg IM is a safe dose for the small/average/large male patient, respectively,

assuming appropriate patient-side monitoring and trained personnel to manage any complications that

may arise. Similarly, dosing of 250/350/450 mg IM is safe for the small/average/large female,

respectively, again assuming appropriate patient-side monitoring and trained personnel to manage any

potential complications. Estimating a person's weight is therefore simplified to determine if a patient is

of small (< 25
th

percentile), average (25
th

- 75
th

percentile) or large (>75
th

percentile) size.

CDPHE should consider modifying these recommendations as better scientific evidence arises that

clarifies the appropriate dosing of ketamine for chemical restraint. More research on appropriate

dosing of ketamine is needed, including whether a higher dose may lead to better first dose sedation,

whether the risk of respiratory depression is higher with such an intervention, and whether a single

standard dose, rather than a three-level standard, is safe and effective across all body sizes.

F. Patient Monitoring

The panel discussed the critical importance of monitoring the patient after ketamine is administered.

In its view, most adverse events that result from ketamine use in the prehospital setting are avoidable

if EMS agencies and paramedics prioritize immediate, proactive monitoring and resuscitation protocols

at the patient’s side.

In general, EMS providers initiate patient monitoring after the patient is loaded into the ambulance.

The panel was concerned that delayed monitoring can lead to negative outcomes when ketamine is

administered, particularly if the patient’s airway has been compromised. The panel therefore
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concluded that delayed monitoring is unacceptable. Paramedics must immediately initiate monitoring

at the patient’s side once ketamine is administered.

To do this, paramedics must take the gurney and equipment necessary to monitor and resuscitate

airway and/or cardiac arrest to the patient’s location as soon as the paramedic decides to administer

ketamine. At minimum, the resuscitation equipment that must be transported to the patient’s side
55

includes: airway equipment, suction, end tidal CO2 monitor, oxygen, pulse oximeter, blood pressure

cuff, EKG monitoring, and IV/IO access supplies.

Because of the overriding importance of maintaining the patency of the patient’s airway, the panel

recommends that waveform capnography should be conducted patient-side first. Capnography monitors

measure the end-tidal carbon dioxide (ETCO2), or the amount of carbon dioxide that a patient exhales,

and indirectly measures respiratory and cardiac function. Next, paramedics must measure the

peripheral capillary oxygen saturation (SpO2). SpO2 indicates the level of oxygen in the blood. After

this, the paramedic must obtain the patient’s blood pressure, monitor cardiac rhythm, and secure IV or

IO access as soon as possible. Fluids should be administered when appropriate.
56

There was some discussion about how paramedics should assist patients who are having trouble

breathing on their own. The panel deemed jaw thrust and chin lift maneuvers to be effective for most

patients, but clarified that some patients may need greater respiratory support when indicated (e.g.,

bag-valve-mask, intubation). The medical rule of thumb that is often used to determine whether to

intubate a patient who may be in respiratory distress is the Glascow Coma Score (GCS), a metric that

assesses the level of responsiveness of a patient. If the patient’s score is equal to or less than 8, the

medical practitioner should consider intubation. However, the panel noted that this rule is not

necessarily applicable for ketamine administration: the dissociative state often leads to a GCS < 8, yet

intubation may not be required. In these cases, the paramedic should consider the ETCO2 and SpO2

readings as guideposts in deciding whether intubation is warranted. Often, augmenting ventilation and

ensuring adequate oxygenation may abate the need for intubation.

Because the panel determined that there is insufficient focus on patient monitoring after ketamine

administration, it recommends that EMS agencies should adopt these specific monitoring steps as

protocol. The panel notes that the monitoring described in its recommendation is in addition to, and

does not replace, all other routine monitoring that paramedics must conduct.

PANEL RECOMMENDATIONS:

Most adverse events that result from ketamine use in the prehospital setting are avoidable if EMS

agencies and paramedics prioritize immediate, proactive monitoring and resuscitation protocols at the

patient’s side.

56
Since the order in which the monitoring occurs is important, the panel recommends that each ambulance must have a  “cheat

sheet” on board that includes this ketamine monitoring protocol and is immediately available for the paramedic’s reference.

(See Recommendation C.4)

55
The panel discussed the merits of equipping ambulances with portable monitoring equipment (“Propaqs”) to take

patient-side. These compact monitors are used in hospitals to track patient vital signs such as temperature, pulse, blood

pressure, and end tidal CO2, while they are transported from one clinical setting site to another, i.e., from the Emergency

Room to the Intensive Care Unit.  Other states such as Texas require some ambulances to be equipped with these portable

monitors, but Colorado regulations do not mandate this equipment. The panel encourages Colorado ground ambulance agencies

to equip licensed ambulances with these portable monitoring devices but acknowledges they might be cost-prohibitive.
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The necessary monitoring and resuscitation equipment should be brought to the patient’s side prior to

administering ketamine.

End tidal CO2 monitoring with waveform capnography should be the first step in monitoring a patient

after ketamine administration in the field so that cardio/respiratory compromise can be quickly

identified and managed.
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V. PARAMEDIC EDUCATION AND TRAINING
A. Colorado EMS Education Programs

Paramedics generally receive their education through programs offered by community colleges or

agency-based education programs that are recognized by CDPHE. Paramedic programs are required to

be affiliated with an academic institution and have relationships with multiple clinical organizations.

Additionally, paramedic programs must be accredited by the national Commission on Accreditation of

Allied Health Education Programs.

Colorado, like most states, uses the National Scope of Practice Model as the foundation for its EMS

providers’ scopes of practice. The National Scope of Practice Model is reviewed and updated regularly

to assure that the Scope of Practice meets the needs of patients and reflects the latest evidence-based

guidelines. As a part of the review process, EMS education experts work to assure that the Scope of

Practice does not include skills for which there is no training, and that the National Education

Standards are updated to meet the needs of the next generation National Scope of Practice Model. In

essence, there are 4 “legs” on the “stool” of EMS clinical practice. The National Scope of Practice is

typically updated every 7-10 years by a review of national practice data (what are paramedics being

asked to do?), the latest evidence on clinical practice (does this drug work or is this device now

obsolete?), and, to some extent, data from national credentialing (individuals) and accrediting

organizations (training institutions). The National Scope of Practice then influences the National

Education Standards (what do clinicians need to be taught in order to perform the Scope of Practice?).

Training Program Accreditation Standards are then updated to assure that training organizations teach

to the National Education Standards. The fourth leg, the National Registry of Emergency Medical

Technicians, a national testing organization, writes and administers tests that assure that students have

actually learned the objectives incorporated in the National Education Standards.

Unlike many other types of regulations that set minimum standards, Colorado’s scope of practice

regulations set a ceiling; paramedics are not authorized to perform any acts/skills/medications that

are not specifically listed in the regulations. Based on Colorado’s unique needs and stakeholder input,

CDPHE may insert acts/skills/medications that are not within the National Education Standards into its

scope of practice rules. Consequently, CDPHE requires that education programs teach students

Colorado’s scope of practice.

In reviewing the education content for paramedics, the panel found strong emphasis on some subjects

and less or none on others. The content focuses heavily on pharmacology, including drug classes such as

sedatives, antipsychotics and dissociatives. The topics of drug indications, contraindications, dosage,

and administration are emphasized, while complications and monitoring are less discussed. Education

on behavioral illnesses is limited. The focus tends to be on evaluation of suicide potential and threat to

EMS personnel. Content on agitated delirium focuses on identifying the metabolic cause and does not

include information on de-escalation. A review of a local education program indicated that the

behavioral illness content consisted of readings only, with no lectures or skill sessions. The panel

agreed that EMS education as a whole is lacking in behavioral health content and suggested that this

critical content be addressed as education standards are updated.

Importantly, content on implicit bias is non-existent. In fact, the word “bias” is mentioned only three

times in the National Education Standards, not one of which is related to patients. As far as content

related to the paramedic’s responsibility for decision-making, there is substantial coverage on patient
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consent and evaluation of decision-making capacity, the role of medical direction, and paramedic

clinical decisions. Conversely, the content is sparse and there is mixed messaging concerning

paramedics' interactions with law enforcement and transitions of care. Consequently, the panel

reiterates that training on bias, transitions of care, and interacting with law enforcement must be

provided by a paramedic’s medical director and/or EMS agency.

The manner in which paramedics are educated provides important context to the issues considered by

the panel. Paramedic clinical practice relies heavily on clinical guidelines/protocols. Paramedics are

most likely to meet performance expectations consistently when they encounter medical or behavioral

issues that are well defined, common, and have clear definitions and well-aligned protocols as is seen

with many medical conditions (e.g., cardiac arrest, stroke and ST elevation myocardial infarction or

STEMI). Conversely, the greatest clinical variability in the prehospital setting occurs in conditions that

are infrequent or poorly defined. The lack of guidelines or the existence of poorly-defined protocols

force paramedics to improvise or to provide care based on guidelines for a problem that appears to be

“similar” (headache, non-specific abdominal pain, unusual diseases). Since the excited delirium

diagnosis is relatively infrequent and poorly defined with no well-aligned guidelines, it is not surprising

that clinical performance is inconsistent.

The panel understands the complexities involved when adding content to a curriculum. Subject matter

experts described some of the barriers that education programs encounter when they try to

incorporate new and different content into the curriculum. Covering existing content in a 1500-2000

hour program is already difficult and adding more content, even in the important areas of racism, bias,

restraints, and behavioral health, poses significant time, cost, and practical concerns.

These concerns are even more challenging in Colorado’s rural areas. Forty-seven of Colorado’s 64
57

counties are designated as rural or frontier. In these areas, EMS providers often volunteer for their
58

local community agency while also working full time at their “real jobs.” Availability of more skilled

providers such as paramedics is limited and some areas have no paramedics at all. In order to become a

paramedic, these individuals often have to commute from their communities to urban areas to attend

courses, which is costly and inconvenient. The panel acknowledges these difficulties and understands

that national and/or state changes to the paramedic educational curriculum will take time.

PANEL RECOMMENDATIONS

Colorado should expand its paramedic curriculum, as detailed above, to ensure that paramedics

receive timely and relevant education on topics and skills, including racial equity and explicit/implicit

bias, that are vital to the proper administration of ketamine as a chemical restraint.

Paramedics should be required to take continuing education courses on racial equity, explicit/implicit

bias, and patient hand-off for renewal of a certification/license, until these topics can be integrated

into paramedics' initial education. (See Recommendations A.2 and D.4)

CDPHE should require EMS medical directors to train their paramedics on these topics as a condition of

receiving a ketamine waiver. (See Recommendation D.4)

58
Colorado: County Designations, 2021. State Office of Rural Health. Site addresses were collected and geocoded by the State

Office of Rural Health, current as of January, 2016. https://coruralhealth.org/resources/maps-resource

57
Burness A. Underfunded, overworked and urgently needed: The state of EMS in rural Colorado. The Denver Post. July 23,

2021. Accessed July 23, 2021. https://www.denverpost.com/2021/07/23/rural-ems-crisis-funding-shortfall-colorado/
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B. Paramedic Training: Verbal De-Escalation

The need to restrain individuals for safety and/or medical purposes is not new. In fact, Colorado’s

restraint law, entitled “Protection of Individuals from Restraint and Seclusion Act,”
34

was enacted

in 1999. It prohibits the use of restraint upon an individual unless, in an emergency, less restrictive

alternatives such as verbal de-escalation have failed or would be inappropriate or ineffective under

the circumstances. The panel agrees that this requirement should apply to paramedics and

concludes that paramedics should attempt verbal de-escalation before administering ketamine as a

chemical restraint in the prehospital setting.

Dr. Scott Simpson, Medical Director for Denver Health’s Psychiatric Emergency Services (DHPES),

oversees the admission and treatment of approximately 5,400 behavioral health patients in DHPES

annually. He described for the panel how his mobile crisis team and DHPES unit staff manage

agitated individuals in the prehospital and clinical settings. According to Dr. Simpson, DHPES staff

are trained to use verbal de-escalation techniques on these patients. He stressed the importance of

conducting formal training of personnel so that they become proficient in de-escalation techniques.

This training benefits both staff and patients. Verbal de-escalation techniques provide DHPES staff

with a tool they can routinely and oftentimes successfully employ to calm agitated behavioral

health patients. The ability to employ this technique increases staff’s sense of safety when dealing

with agitated patients. Patients who respond to verbal de-escalation techniques also benefit by

avoiding administration of medications altogether or by receiving a reduced dose of medication.

Dr. Simpson acknowledged that DHPES and emergency departments, unlike prehospital settings, are

controlled environments with several levels of medical personnel that can be called upon to assist

with patient care when needed. Moreover, health care professionals in the clinical setting can

utilize verbal de-escalation tactics under circumstances in which they know the patient’s vital signs

as well as the patient’s unarmed status. EMS providers cannot rely on these guardrails when

attempting to de-escalate an agitated or violent patient in the prehospital setting.

The panel acknowledges that verbal de-escalation techniques may not be successful, or even

possible, when EMS providers are confronted with an extremely agitated, combative patient in the

prehospital setting. However, the panel also determined that there is too little emphasis on using

verbal de-escalation to diffuse conflict in the prehospital setting. Currently, verbal de-escalation

techniques are often taught informally during ambulance ride-alongs.

Therefore, the panel recommends that more training and concrete tools on proven de-escalation

techniques should be made available to paramedics who interact with agitated patients in the

prehospital setting. To ensure proficiency, training should be formalized and include both classroom

and role playing. Classroom training should include techniques that have been proven to work and

contrasted with those that do not. For example, instructing an agitated person to “calm down” in a

stern voice can actually exacerbate rather than reduce a person’s agitation. The panel also agrees

that paramedics should receive training on effective collaboration with law enforcement when

attempting to verbally de-escalate a patient in a chaotic situation. In the panel’s view, it would be

optimal for EMS agencies to arrange joint verbal de-escalation training sessions with their local law

enforcement agencies.

When EMS agencies use body cams or other recording devices as a part of normal operations,

review of cases that required verbal de-escalation provides a powerful learning opportunity.
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Keeping patient confidentiality in mind, review of these recordings offers a realistic opportunity to

see de-escalation (successful and unsuccessful) in the challenging prehospital environment.

Likewise, incorporation of police video recordings in training enables comprehensive education on

de-escalation and teamwork during collaboration between EMS and police.

Verbal de-escalation is an important response to the question of how EMS providers can safely

remove a person from a stressful situation. Implementing verbal de-escalation as the first response

to agitated patients is a necessary step in the chemical restraint protocol, but it also promotes EMS

providers’ tenet of providing compassionate care to all patients, especially those who are difficult

to manage.

The panel understands this recommendation may be difficult to implement for rural EMS agencies

that are under-resourced. Still, EMS agencies will have to prioritize some form of verbal

de-escalation training for paramedics in order to satisfy the chemical restraint law requirement

and the recommended ketamine waiver protocol. Online training sessions may help bridge this gap

for under-resourced agencies. See, for example, tinyurl.com/verbaldeescalation.

C. Police Interaction, Transfer of Care (Hand-off), and Medical Decisions on the
Scene

When a patient presents an imminent threat of harm to self or others, law enforcement and EMS

providers have their respective responsibilities: the police to secure the scene and EMS to safeguard

the well-being of the patient. However, complications sometimes arise when the police and EMS

providers respond to emergent situations that require the services of both disciplines. The respective

responsibilities of these agencies may at times present as competing interests in a chaotic emergency

setting. In particular, law enforcement’s emphasis on taking a suspect into custody and securing the

scene can interfere with EMS’s responsibility to take control of the patient for purposes of assessment,

treatment, and/or chemical restraint for safe transport.

To minimize these complications, the panel recommends that, at minimum, paramedics who administer

ketamine should be trained to know and understand the scope of their role and responsibilities in an

emergency setting with law enforcement presence.

The panel also encourages local law enforcement and EMS agencies to develop guidelines regarding the

interaction between police and EMS providers, where possible. The panel concurs with the June 27,

2018 Statement on Sedation of Prehospital Patients in which the “Eagles Coalition,” a national

collective of urban EMS medical directors and chief medical officers that promotes EMS protocols, best

practices, and training requirements, makes this assessment:

Coordination with law enforcement is critical to the safe management of violent patients.

This partnership between EMS and law enforcement is intentional and is the result of a

national effort to decrease the risk of in-custody death. Appropriate uses of physical

containment and restraints as well as sedation with calming agents are critical tools for the

safety of both the patients and the responders who are called to care for them. Law

enforcement officers are typically the most highly trained individuals to safely physically
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subdue violent people and are most qualified for initial management. The use of

medications is, however, solely the decision and responsibility of EMS.

The panel also agrees with the position taken by the National Association of EMS Physicians (NAEMSP)

and other national EMS organizations in 10 17 20 Clinical Care and Restraint of Agitated or Combative

Patients by Emergency Medical Services Practitioners. In this position statement, these organizations

recognize that “law enforcement protocols may be different than EMS-based restraint protocols and so

both agencies should recognize their roles and work cooperatively when the use of restraints is

appropriate.” In the panel’s view, collaborative training between EMS agencies and law enforcement

concerning their respective roles and responsibilities would be ideal.

The panel discussed some of the concerns that can arise when law enforcement and EMS provide a

coordinated response. One such problem occurs when there is a delay in patient hand-offs. (The term

“patient hand-off'' here refers to law enforcement giving EMS access to the patient in order to assess,

treat and transport.) Panel members report that EMS providers should ideally medically evaluate

patients in a side-lying or supine position without handcuffs, but it can be difficult to get police to

remove handcuffs or reposition a patient who has presented a significant risk for violence to providers.

Delayed patient hand-offs may result in increased morbidity and mortality, especially when law

enforcement has applied physical or mechanical restraints/positions that may compromise the patient’s

airway.

The panel noted that EMS providers receive insufficient training on how to perform such hand-offs.

There is no mention of the transfer of care process in the national paramedic curriculum, National

Education Standards, accreditation standards, textbooks, or in-class discussions. Based on its

deliberations, the panel recommends that EMS agencies conduct training, jointly with law enforcement

where possible, to equip EMS providers with the skills to initiate and implement patient hand-offs with

law enforcement. The training should reinforce how important it is for EMS providers to access the

patient immediately for evaluation, assessment, and monitoring. It should also clearly describe the

transfer of care process from law enforcement to EMS providers, recognizing that physical control of

the patient may require both EMS and police participation after the “hand-off” until the patient can be

safely de-escalated or restrained.

Another significant concern that arises when EMS and the police respond to an emergent scene is the

issue of who is in charge of the patient. Dr. Whitney Barrett, a former EMS medical director at the

Denver Health Paramedic Division, advised the panel that although police do not routinely attempt to

direct medical care, law enforcement requests for EMS to use chemical restraints on patients do occur.

A perceptible power differential between law enforcement and EMS providers may exist in the field,

but the panel reaffirms that EMS providers are solely responsible for the patient’s medical care in the

prehospital setting. HB 21-1251, the bill that Governor Polis signed into law on July 6, 2021, specifically

acknowledges this power differential in the prehospital ketamine context. The law expressly prohibits

police from interfering with EMS providers’ medical and ketamine decisions, and it criminalizes law

enforcement conduct that seeks to use, direct, or unduly influence EMS providers’ use of ketamine.

The panel agrees that law enforcement must neither expressly request the administration of chemical

restraints nor indirectly pressure paramedics to do so. While law enforcement and others who were at

the scene prior to EMS arrival can and should serve as a source of information about the patient’s

behavior, the use of medications is solely the decision and responsibility of the EMS provider.
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The panel therefore recommends that EMS providers should operate under clear guidelines concerning

their role in the prehospital setting, including the appropriate and inappropriate use of restraints. To

that end, EMS agencies should conduct training sessions in the following areas, including joint sessions

with law enforcement where possible, that:

● Delineate the respective roles and responsibilities of law enforcement and EMS agencies at

an emergency scene in the prehospital setting.

● Delineate the distinction between restraint practices. Law enforcement restraint practices

may be different from EMS chemical restraint protocols. Both agencies should understand

the differences.

● Emphasize that paramedics, and not law enforcement, are in charge of medical care.

● Demonstrate the ways that paramedics can establish appropriate boundaries where patient

care is concerned, which can be especially important in chaotic situations where power

dynamics come into play and the separation of roles becomes blurred.

● Enable skills practice with both police and EMS personnel in which patients are moved from

a prone to supine position, transferred from the ground to the ambulance stretcher, all

while maintaining adequate control of the restraints (physical or chemical) necessary to

maintain patient and provider safety.

D. Checklist for Ketamine - Chemical Restraint

The panel agreed that a safety check card should be attached to the outside of the ketamine pack/bag

that lists all required steps and procedures the paramedic must follow before, during, and after the

administration of ketamine. This card will emphasize the importance of the drug and aid the paramedic

by documenting all procedures s/he must adhere to when administering the drug in the prehospital

setting. (See Recommendations B.4 and C.4 ) The steps should be conducted sequentially, as provided

for in the recommendations. The panel recommends that this checklist be incorporated in a protocol or

guideline.
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VI. EMS SYSTEM OVERSIGHT

A. EMS Medical Directors - Certification and Oversight

As previously noted, all EMS agencies must have a physician EMS medical director who oversees the

medical care provided by the agency and its personnel. The primary responsibilities of EMS medical

directors are to establish protocols and training for their providers and to perform quality improvement

and quality assurance functions for their providers and agencies.

In Colorado, no state laws govern how medical direction must be established or funded. Medical

direction oversight occurs within EMS agencies that provide services one of three ways, via: 1) a

government provider, either county-based or special district-based, 2) a private service, or 3) a dual

system with both fire (public) and EMS agencies (private) responding.

The various methods of funding EMS agencies are pertinent to medical direction in Colorado. The panel

learned that in general, three different funding models are utilized for EMS medical direction:

● Medical direction is funded by a hospital system with which the physician is employed. These

hospitals supply medical direction to agencies without charge. This model is most common in the

Denver Metro area.

● Medical direction is funded by the EMS agency for which medical direction is provided.

● Medical direction is provided by a local community physician who volunteers for a local agency. A

local physician provides medical direction pro bono because the local EMS agency does not have

funds for an EMS medical director. This model is more often found in rural areas or smaller

agencies.

The panel discussed the pros and cons of the various models and funding methods. Some models allow

an EMS medical director more autonomy than others and some provide for better accountability than

others. For example, all EMS medical directors have the right to remove an EMS provider from

practicing under their direction. However, in some systems, the medical director who attempts to limit

a provider’s practice or otherwise discipline a provider may run into pushback or experience resistance

since doing so affects the number of employees available to respond. Further, an EMS agency medical

director whose salary is paid for by a hospital will enjoy greater job security because the funding is not

tied to the agency. Conversely, an appearance of bias may arise if a hospital pays a medical director’s

salary and the medical director’s EMS agency frequently directs prehospital patients to that hospital

system’s facilities.

Apart from these different service and funding models, significant variability exists in EMS medical

direction in Colorado.

● Most medical directors maintain an active clinical practice, while others work in medical

administration.

● Many provide medical direction for more than one EMS agency, so the number of EMS providers

for which medical direction is provided varies greatly.
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● Medical directors who provide medical direction for more than one agency or whose work is

funded by a hospital system have support staff to assist them with their oversight responsibilities.

Most medical directors serve in that capacity part-time.

● While all medical directors are physicians, their specialties vary. Some are board-certified in

emergency medical services and/or emergency medicine, while others come from specialties

such as family practice or pediatrics.

● Some medical directors collaborate with other medical directors in their region to develop

consistent practice standards while others, especially in rural areas, have limited opportunities

to do so.

This variability is due in part to the fragmented nature of Colorado’s EMS system, especially with

respect to the oversight of EMS medical directors.

1. Decentralized Oversight of EMS Medical Directors

Three different entities have a role in the oversight of EMS medical directors: 1) the EMS

ground ambulance agency that, as the county licensee, is required to have a medical director;

2) CDPHE, which regulates the minimum standards and medical direction oversight

requirements applicable to EMS medical directors; and 3) the Colorado Medical Board, which is

authorized to oversee physician medical licensure.

EMS ground ambulance agency oversight. Counties are the designated licensing entities for

ground ambulance agencies.

● State law requires that the state Board of Health promulgate minimum standards for

ground ambulance agency licensing by counties, including standards for medical

oversight and quality improvement of ambulance services. These standards are
59

codified in CDPHE regulations at 6 CCR 1015-3, Chapter Four, Section 8. The regulations

mandate that the county require each ambulance agency operating within its

jurisdiction to have a primary medical director to supervise the medical acts performed

by the EMS providers of the agency.

● Additionally, the county requires each licensed ambulance agency to have an ongoing

medical continuous quality management (CQM) program consistent with CDPHE’s

regulations for medical direction oversight at 6 CCR 1015-3, Chapter Two.

● Lastly, the county ambulance licensure application must include an attestation by the

medical director of willingness to provide medical oversight and establish the CQM

program for the ambulance service.

CDPHE regulations. Due to the medical nature of EMS, CDPHE’s oversight of EMS medical

directors is set forth in regulations promulgated by CDPHE’s executive director (or by the chief

medical officer if the executive director is not a physician). These regulations define the
60

duties and responsibilities of all EMS medical directors and the physician medical direction

required for appropriate oversight of EMS providers. EMS medical directors must:
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● Establish a medical continuous quality improvement (CQI) program for each EMS agency

being supervised;

● Provide monitoring and supervision of the medical field performance of EMS providers;

● Ensure that all protocols issued by the medical director are appropriate for the

certification or license and skill level of each EMS provider to whom the performance of

medical acts is authorized and compliant with accepted standards of medical practice;

and

● Be familiar with the training, knowledge, and competence of EMS providers under his

or her supervision and ensure that EMS providers are appropriately trained and

demonstrate ongoing competency in all authorized medical acts.

In addition, a Colorado EMS medical director must be currently licensed in good standing to

practice medicine in the state, be actively involved in the provision of EMS in the community

served by the EMS agency being supervised, be actively involved on a regular basis with the EMS

agency being supervised, and be trained in Advanced Cardiac Life Support, to list a few of the

regulations.

However, current Colorado regulations do not mandate any specific education or training for

EMS medical directors. This is, in part, due to the diversity of Colorado, which consists of a few

large urban areas and many suburban and rural areas spread throughout the state.

Colorado Medical Board (CMB). The Colorado Medical Board regulates EMS medical directors

only to the extent that their activities rise to the level of violating physician standards of

conduct set forth in the Medical Practice Act, Section 12-240-101 et seq., C.R.S. The CMB can

discipline physicians who are found to have violated these standards, including suspending or

revoking medical licenses.

All physician medical directors are subject to discipline by the CMB if they perform “any act or

omission that fails to meet generally accepted standards of medical practice; . . .” These
61

generally accepted standards of medical practice are commonly referred to as “the standard of

care.” The panel learned that the standard of care has two components: 1) a local standard of

care and 2) a national standard of care. The national standard of care/practice is informed by

national and specialty standards as applicable, and is typically understood to be the level and

type of care that a reasonably competent and skilled EMS physician medical director with a

similar background would have provided under the circumstances. Organizations like the

NAEMSP and the Eagles Coalition focus specifically on national practice standards for EMS

medical directors. The local standard of care is derivative of the national standard of care,
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but allows for local variations based on practices in the same medical community and

consistency with other local agencies. For example, the Denver Metro EMS Medical Directors

(DMEMSMD) is a group of 36 Denver-area EMS medical directors that meets every two months to

review medical practices and to develop joint protocols for all EMS agencies in the area. In this
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regulates EMS in the state. Eagles Coalition is a national organization composed of 60-70 EMS medical directors from large 911

agencies across the country.
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way, the care provided to a patient is similar, irrespective of which metro area EMS agency

responds to the call.

In summary, three distinct entities have some degree of oversight over EMS medical directors.

As a current EMS medical director explained to the panel, EMS medical directors are essentially

responsible for complying with CDPHE regulations and following the standard of care for EMS

physicians.

2. Panel Review of EMS Medical Director Oversight

The panel reviewed several examples of robust EMS quality improvement programs and

acknowledged that such programs are not feasible for all EMS agencies. In rural areas

especially, where many of the EMS providers as well as the medical director volunteer their

time, the QI/QA programs are likely nominal. Moreover, the panel was in full agreement that

relying solely on EMS medical directors to perform all continuous quality improvement and

quality assurance functions is overly burdensome and unrealistic.

The panel learned the manner in which EMS medical director oversight occurs in other states.

All other states except California regulate the EMS ground ambulance agencies at the state

level and are therefore able to address EMS medical direction at the agency and personnel

level. The panel reaffirms its position in Recommendation D.5 that CDPHE request the

legislature to consider whether ground ambulance agency licensing should occur at the state

level.

The panel also learned how some states credential EMS medical directors. For example, the

state of Virginia preserves the independent function of requiring medical directors to be

accountable to the state medical board. However, Virginia’s EMS office also requires EMS

medical directors to complete the state’s EMS medical director credentialing process. The

credentialing process requires EMS medical directors to become proficient in learning protocols

as well as the state’s EMS regulatory structure. The Texas medical board tracks which

physicians operate as EMS medical directors by requiring an attestation at the time of the

physicians’ license renewals.

Other than a Medical Director Course and some position statements by the NAEMSP (see

position statement) providing guidance on principles of medical direction, the panel learned

that training specific to the practice of EMS medical direction is scarce. In the panel’s

experience, some Colorado EMS medical directors practice conservatively while others do not

have built-in redundancies or sufficient oversight. More could be done to ensure consistency

and rigor in Colorado’s EMS medical director practice and to mitigate the effect of Colorado’s

fragmented oversight system.

In 2011, the State Emergency Medical and Trauma Services Advisory Council (SEMTAC)

recommended that grant funding be provided to Colorado’s 11 Regional Emergency Medical and

Trauma Services Advisory Councils (RETACs) for EMS medical direction. SEMTAC determined that

funding that supports a medical direction resource for all EMS medical directors within a region

would lead to standardization of protocols and care within the region and would ultimately

benefit both the agencies and the patients they care for. Most RETACs have adopted this

regional medical direction model, although some areas have a more difficult time recruiting
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and retaining physicians to serve as regional medical directors. Most regional medical directors

are also providing medical direction to agencies within that region.

After this regional medical director concept became widely adopted, the EMPAC formed a

committee, aptly entitled Regional Medical Directors. This committee meets prior to the EMPAC

meeting each quarter; its members share best practices and discuss pressing issues. The

EMPAC, RETACs and the Regional Medical Direction committee are valuable resources for

Colorado’s EMS medical directors, leading the panel to recommend increased engagement

between medical directors and their RETACs.

PANEL RECOMMENDATIONS

Physicians should be required to take a CDPHE-approved training course pertaining to EMS medical

direction as a prerequisite to serving as an EMS medical director.

CDPHE should establish a credentialing or certification program for EMS medical directors.

EMS medical directors should collaborate and engage with other medical directors and with their

RETACs and the RETAC medical director regarding professional matters such as the development of

protocols and standards.

CDPHE should provide forums or opportunities in which medical directors can collaborate with one

another.

B. EMS Medical Directors - Protocols

Paramedic clinical practice relies heavily on protocols, which are written standards for patient medical

assessment and management. In accordance with regulation, EMS medical directors approve and direct

paramedic practices through protocols and standing orders. The current EMS agency protocols regarding

ketamine use for excited delirium and/or extreme or profound agitation typically describe positive and

negative aspects relating to the waivered medication, such as indications for use, contraindications,

dosing, and adverse events. Some but not all of these protocols also refer to other related protocols,

such as the medical measures EMS providers should take to address behavioral health emergencies.

The panel agrees that CDPHE should require EMS medical directors to incorporate the relevant

recommendations concerning different aspects of ketamine administration into protocols. The panel

firmly believes that establishing protocols specific to the relevant chemical restraint elements will

limit the impact of a paramedic’s assumptions and biases that may negatively affect clinical decision

making when working with difficult patients. All of these protocols should be thought of as an

integrated set of standards that operate holistically and should clearly cross-reference each other so

that paramedics understand how they are interrelated and when to use them. Guidance concerning

cross-referencing of protocols can be found at National Model EMS Clinical Guidelines.
63
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C. EMS Medical Directors - Quality Assurance

Quality assurance (QA) concerns the performance of EMS providers, while Continuous Quality

Improvement (CQI) pertains to system wide metrics. QA is integral to scope of practice waivers as

noted in CDPHE regulation 6 CCR 1015-3, Chapter 2, Section 12.1, which reads, in part:

Any EMS agency medical director may apply to the Department for a waiver to the scope of

practice set forth in these rules for EMS providers under his or her supervision in specific

circumstances, based on established need, provided that on-going quality assurance of each

EMS provider’s competency is maintained by the medical director.

This regulatory provision is operationalized during the waiver application process by requiring EMS

medical directors to submit documentation describing how quality assurance will be conducted for the

specific waivered act/medication. EMPAC reviews the description of each agency’s QA program

description during the initial waiver application process and every three years thereafter when the

waiver is up for renewal.

This state practice aligns with a 2016 NAEMSP position statement, which provides:

The primary role of the EMS medical director is to promote continuous quality improvement

and patient centered delivery of medical care by the EMS service. The EMS medical director

should be involved and integrated with all aspects of out of hospital health care delivery from

initial patient contact, including contact via telecommunications with emergency dispatch

operators, to definitive patient care.

Current ketamine quality assurance programs provide for chart review by the EMS medical director or

designee of every ketamine administration, and for some level of remediation of paramedic

performance when ketamine is not being used in accordance with the EMS agency protocol. Some QA
64

program descriptions mention the review of aggregate data by a multidisciplinary team for the

purposes of system improvement. The NAEMSP states that “use of restraint protocols should undergo

quality improvement review with specific filters for: 1) appropriateness of restraint for the patient, 2)

the type of restraint(s) utilized, 3) the care provided to the patient during transport, and 4)

documentation of the episode of care. EMS agencies should consider reviewing every case of patient

restraint for compliance with the restraint protocol.”
(p.2)65

Medical directors perform some QA functions and delegate others. Which staff members perform QA

varies, depending upon the number of agencies a medical director oversees, the number of EMS

providers overseen, the type of EMS system, and the EMS agency’s available resources. Urban EMS

agencies typically have more resources than rural ones and hospital-based medical directors often have

additional hospital staff that can assist with their QA activities. For example, paramedic shift

supervisors can sometimes be dispatched to the receiving hospital to assist with ketamine patient

hand-offs and to act as the medical director’s “eyes and ears.” Urban medical directors may also rely

on hospital EMS liaisons who conduct the chart reviews for ketamine calls and consult with the EMS

medical director when a problem is encountered.
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Rural medical directors do not typically have the same level of resources to assist with their QA

responsibilities. The panel learned from one rural medical director that his agency’s QA program

focuses on chart review, which he conducts on every ketamine-associated chart. This rural medical

director has an EMT-I who serves as a QA supervisor and assists with administrative functions.

PANEL RECOMMENDATIONS

EMS agencies should review recorded chemical restraint care encounters to improve paramedic verbal

de-escalation skills. If EMS agencies are unable to record their paramedics’ de-escalation efforts, they

should obtain available portions of police video footage that portray these efforts.

EMS agencies should engage in a quality review of each case of ketamine use for chemical restraint.

Law enforcement and EMS agencies should conduct quality improvement sessions together, whenever

possible.

D. CDPHE and EMPAC - Waiver Review and Waiver Requirements

During its investigation, the panel learned that EMPAC, CDPHE’s advisory council, provides technical

expertise on matters related to the provision of patient care by EMS providers. It also learned about

the process for requests for waivers to the scope of practice rules for paramedics (see “Colorado’s

Waiver Process” in Section II.B, “Background”). The waiver requests are submitted to CDPHE, reviewed

by staff, reviewed by the EMPAC and recommended for action, and then formally acted upon by CDPHE.

One of EMPAC’s primary duties is to advise or make recommendations to CDPHE regarding the acts and

medications that EMS providers at each level of certification or licensure are authorized to perform or

administer under the direction of a physician medical director. These authorized acts and medications
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are set forth in CDPHE rule as the scope of practice for each level of EMS provider. EMS providers can

only perform those acts and medications that are authorized in Colorado’s scope of practice; therefore,

EMS providers face disciplinary action if they perform acts or administer medications that are outside

of their scope.

As previously noted, CDPHE’s ketamine waiver program for excited delirium and extreme agitation is

currently suspended. However, prior to July 6, 2021, the medical director would initiate a waiver

request allowing the use of ketamine by submitting an application to CDPHE prior to the next quarterly

meeting of EMPAC. The applications required EMS medical directors to develop the protocols and

standing orders the EMS provider must follow when performing or administering the waived acts and

medications. Protocols describe what medical conditions a medication is used for, the complications

and contraindications a medication may have, and the steps the EMS provider must follow when

administering the medication. By developing specific protocols that direct EMS personnel how to

provide in-scope or waivered acts and medications, EMS medical directors determine the standard of

care for their EMS providers.

Besides protocols, EMS medical directors were also required to submit the following information in the

application:
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● medications/medical acts to be waived;

● indications warranting use of the medications and patient age range;

● EMS provider level, supervision (independent, supervised), and setting (prehospital, and/or

interfacility transfer);

● authorization (verbal order, written order, standing order);

● justification of need;

● literature review;

● training plan and instructor information; and

● quality improvement process.

CDPHE staff reviewed the waiver application packets for completeness but, because they are not

medical experts, did not perform a qualitative review of the documents. Staff forwarded complete

waiver application packets to the EMPAC members. Each packet was reviewed by two EMPAC members,

one of whom is an EMS physician, prior to the EMPAC meeting.

At the EMPAC meeting, each waiver application was presented for discussion so that EMPAC members

could determine whether it demonstrates a sufficient educational and training platform to ensure the

waivered act can be safely performed. The EMS medical director waiver applicant was required to

attend the meeting and answer any questions the EMPAC members may have. Following review and

discussion, the EMPAC members voted to recommend that the waiver request be approved, denied, or

tabled by CDPHE. EMPAC’s recommendations were then forwarded to the CDPHE’s Health Facilities and

EMS Division’s Director and the Chief Medical Officer for review and determination of approval, denial

or tabling. The length of time a waiver remained in effect was recommended by EMPAC, with the

ultimate determination made by CDPHE. Under that process, ketamine waivers were generally issued

for a period of three years.

Approved ketamine waiver requests had conditions attached to them, including a reporting

requirement. Approved waiver requests for ketamine for excited delirium and/or extreme or profound

agitation required the EMS agency/medical director to submit a report to CDPHE within seven days

after each administration of ketamine, or within 24 hours if the administration resulted in an adverse

outcome or death. CDPHE compiled and presented this data to EMPAC annually. The waiver request

approval letter from CDPHE informed the applicants that, if they failed to submit the required data or

were otherwise out of compliance with the waiver conditions, their waivers may be suspended or

revoked. Thus, although the EMPAC has no direct authority over EMS medical directors, it could

recommend conditions for the waiver and, if a medical director was non-compliant with those

conditions, could recommend that the waiver be suspended or revoked.

With a few recent exceptions, CDPHE has not been notified of potential medical director

non-compliance regarding ketamine waivers. Once notified, CDPHE could open an investigation.

Otherwise, CDPHE was required to rely on its review of the self-reported data from the EMS medical

directors/agencies for concerning incidents or trends.
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As part of the panel’s investigative process, staff reviewed ketamine waiver applications for excited

delirium and/or extreme or profound agitation that were submitted to CDPHE over the last three years.

The review indicated that the applications showed variability in the content of the application

materials, including in the protocols, training requirements, and quality assurance methods. These

results partially reflect the fact that CDPHE does not regulate EMS ground ambulance agencies and has

never required their medical director applicants to follow a state-mandated protocol. However, CDPHE

and EMPAC did develop guidance documents that they expected EMS medical directors to consult when

drafting protocols concerning their providers’ administration of ketamine for excited delirium and/or

extreme or profound agitation, as well as for pain and RSI. (See Appendix G)

PANEL RECOMMENDATIONS

If a ketamine waiver program for chemical restraint is developed, CDPHE and EMPAC should establish

protocols for the administration of ketamine for chemical restraint based on the findings of this panel

and recommend that those protocols be utilized by all EMS medical directors applying for a waiver.

CDPHE should require all medical directors who apply for, receive, and operate under ketamine waivers

for chemical restraint to supplement their waiver documents in compliance with any updated guidance

that EMPAC and/or CDPHE issues during the effective term of the medical directors’ waivers.

Waiver applicants should verify that the EMS medical director and paramedics have completed required

training in racial equity and explicit/implicit bias, transfer of care guidelines/opportunities, verbal

de-escalation, and patient hand-off.

CDPHE and EMPAC should develop a standardized review tool for EMPAC members to use when

reviewing waiver applications.

CDPHE and EMPAC should consider shortening the waiver term – currently set for three years – for

ketamine use for chemical restraint.

E. CDPHE - Ground Ambulance Agency Licensing

Generally, state departments regulate ground ambulance agencies and their personnel, including the

EMS medical director. This is not the case in Colorado, the only state in which ground ambulance

agencies are licensed at the county level. While California licenses ground ambulances at a regional

level to account for the size of the state, and New Mexico uses an independent elected entity to

license ground ambulance agencies at the state level, the remaining 47 states license ground

ambulance agencies through their state EMS offices/agencies. (See how licensing is conducted across

the 50 states in Appendix I)

In Colorado, the oversight of the EMS system involves three different entities. First, CDPHE is

responsible for certifying/licensing EMS providers, licensing air ambulance agencies, setting minimum
67

standards for county ground ambulance agency licensure, and selective oversight of EMS medical

directors. Second, the Colorado Medical Board, as the physician licensing board, has authority over the

EMS medical director’s license. Third, Colorado’s boards of county commissioners are designated by
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statute to license all EMS ground ambulance agencies that are based in their counties. This statutory
68

framework means that a ground ambulance agency, or an air ambulance agency with a critical care

ground transport service, must apply for licensure in each county in which it would like to provide

service
69

With respect to the ground ambulance agency licensing component, counties typically adopt resolutions

that set forth their licensing processes. Counties must incorporate minimum mandatory standards into

their licensure process of ground ambulance agencies, including: 1) the minimum equipment to be

carried on an ambulance, 2) staff requirements for ambulances, 3) medical oversight and quality

improvement of ambulance services, 4) the process used to investigate complaints against an

ambulance service, and 5) data collection and reporting to CDPHE by an ambulance service. Aside
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from these required minimum standards, however, each of Colorado’s 64 counties can impose

additional standards on the services they license. Counties also possess sole discretion concerning the

extent to which they oversee licensed ground ambulance agencies. Although some counties actively

oversee their ground ambulance agency licensing process, some do not, and only become involved in

oversight after a significant, concerning event has occurred. Thus, the standards across the counties

vary, as does the level of monitoring.

CDPHE has no jurisdiction over suboptimal systemic care delivery either through routine inspections or

complaint investigations of ground ambulance agencies. In a decentralized system, accountability is

highly variable. If a system failure occurs, CDPHE may hold the individual EMS provider accountable,

but it lacks the authority to investigate or sanction the ground ambulance agency’s role in the failure.

Only the county has the authority and discretion to hold a ground ambulance agency accountable for

deficiencies.

This division of authority can result in unfair regulatory actions. While CDPHE receives complaints

about individual EMS providers and occasionally the ambulance agencies themselves, CDPHE can only

investigate a complaint to the extent it concerns the EMS providers on the ambulance. Complaints

concerning the ambulance agency or the county’s EMS system as a whole must be investigated and

addressed at the local/county level. In fact, CDPHE has previously taken disciplinary action against

individual EMS providers when the root cause of the complaint was mainly attributable to ground

ambulance agency failures, over which CDPHE has no jurisdiction.

Owing to Colorado’s fragmented oversight of its EMS system, the panel also found it difficult to discern

“who controls the medicine” when investigating the administration of ketamine in the prehospital

setting. The question cannot be answered with a singular response. The panel suggested the EMS

agency medical director should control the medicine; but that suggestion begged the question of “who

controls the EMS medical director?” As the panel learned, CDPHE sets minimum standards for physicians

to be EMS medical directors, but EMS medical directors ultimately answer to the ground ambulance

agencies for which they provide medical direction and to the Colorado Medical Board when their

alleged acts or omissions potentially threaten the good standing of their professional licenses. The

panel agreed that Colorado’s splintered and variable regulatory oversight over EMS medical directors

falls short of ensuring the effective and consistent oversight of EMS medical directors.
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The panel learned that 47 states regulate their EMS systems through a unified system approach. In a

unified system, a state agency regulates EMS ground ambulance agencies and 911 non-transport

agencies and EMS personnel. The EMS Agenda 2050 stresses the importance of a unified system; it lists

“Integration and Seamless” as a required component of a people-centered system in which:

healthcare systems, including EMS, are fully integrated. Additionally, local EMS services

collaborate frequently with community partners, including public safety agencies, public

health, social services and public works. Communication and coordination across the care

continuum are seamless, leaving people with a feeling that one system, comprising many

integrated parts, is caring for them and their families.
71

In Colorado, neither EMS ground ambulance agencies nor non-transport agencies (such as fire

departments) that provide EMS services are overseen at the state level. The panel acknowledges that

EMS providers are a component, and not the totality, of the EMS system; thus, they should not be the

only segment of the EMS system that is consistently held to account by its regulatory authority. In the

panel’s view, the protection of Colorado’s EMS consumers demands that all components of the EMS

system be held accountable to predictable standards under a unified system. Centralization and

standardization of EMS system licensure will improve quality of care, provide checks and balances,

clarify system oversight, and improve delivery of socially equitable emergency medical services to

Colorado consumers.

PANEL RECOMMENDATION

The General Assembly should consolidate the regulation of all components of Colorado’s EMS system

under CDPHE, including ground ambulance agencies, into a unified system, under a state licensing

program that assures consumer protections are in place.

F. CDPHE - Comprehensive Investigation Process

Government agencies that issue licenses have, as part of the process, the responsibility to ensure that

the license holders are in compliance with applicable laws and regulations. If not, the government

agency has the duty to impose appropriate disciplinary sanctions on the holder of that license. CDPHE,

as the certification/licensure body for EMS providers, is responsible for ensuring that

certifications/licenses are issued to individuals who have met all of the application requirements, and

that EMS providers remain compliant with the regulations during the duration of the

certification/licensure. The CDPHE regulations that govern EMS provider conduct permit CDPHE to

discipline certified/licensed providers for good cause to ensure the public’s health, safety, and welfare.

Some examples of grounds for discipline include falsifying documents, practicing outside of scope,

failing to follow accepted standards of care, and committing criminal acts.

CDPHE normally becomes aware of noncompliance either through receipt of criminal history

background checks or of a complaint submitted by a patient or patient’s loved ones, another oversight

agency, other entities within the care system, or other EMS providers. The EMPAC is not a type 1 board
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like the Colorado Medical Board or Colorado Nursing Board and is not authorized to review confidential

investigatory matters. And, unlike these other professional oversight bodies, CDPHE does not make

disciplinary determinations concerning EMS providers through an appointed board. Instead, CDPHE staff

and multiple levels of management review the information obtained during the investigation to

determine whether good cause for disciplinary sanctions exists. CDPHE notifies the EMS provider of

possible disciplinary action in accordance with the state Administrative Procedure Act, which provides
72

the individual with due process rights when defending against the proposed disciplinary action.

The panel recognizes that CDPHE’s investigation and disciplinary process for EMS providers is

well-established and effective. Nevertheless, it recommends that CDPHE review and improve its

method of investigating incidents involving waivered medications or acts by establishing a formalized,

codified, objective, and impartial process. The improved process should ensure that investigations are

comprehensive and should also take into consideration individual and systemic factors. Moreover,

CDPHE should integrate into its investigation and review process all necessary and objective resources

(such as expertise, knowledge, and experience), that are required to address and equitably resolve

what are often complex medical complaints.

The panel further recommends that this improved investigation process should also include CDPHE

review of EMS medical director practices. The Colorado Medical Board, as the regulatory oversight body

for physicians and their medical practice, is the only body authorized to institute a disciplinary action

against an EMS medical director’s license. However, to the extent CDPHE exercises oversight of these

physicians as EMS medical directors, the panel believes there is value in strengthening CDPHE’s

processes that assure EMS medical director accountability.

Finally, since CDPHE currently receives data and mandatory reporting information from all EMS medical

directors who hold ketamine waivers, the panel recommends that CDPHE implement a formal

structured investigation process for all cases warranting further review, including reported cases of

severe adverse outcomes or deaths. This investigation process should commence contemporaneous to

when the reports are submitted and should be proactive, looking for trends and outliers. Additionally,

the process should be comprehensive and probe beyond whether protocols were followed and include,

for example, whether the patient was assessed, whether ketamine was the least restrictive alternative,

whether the patient was sufficiently monitored, and whether the EMS medical director performed

appropriate quality assurance of the administration. Moreover, although the panel’s scope of review is

limited to ketamine, it also recommends that CDPHE consider extending this review and investigation

process to all severe adverse outcomes or deaths resulting from the prehospital administration of any

sedative.

PANEL RECOMMENDATIONS

CDPHE should review and improve its method of investigating incidents involving waivered medications

or acts undertaken by EMS providers, and should expand its investigation process to include EMS

medical director practices, by establishing a formalized, codified, objective and impartial process.

CDPHE should implement a formal investigation process for all severe adverse outcomes or deaths

resulting from the prehospital administration of any sedative.
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G. Data Needs for EMS System Oversight

The panel learned that CDPHE is authorized to collect, analyze, and process EMS data. As relevant to

the panel’s review, two sources of data are collected: 1) patient care data for all EMS patient contacts,

and 2) data required as a condition of an approved waiver request.

Patient Care Data for All EMS Patients. Licensed ground and air ambulance agencies in Colorado are

required to submit to CDPHE patient care data on all encounters that resulted in patient contact. As

set forth above, state law does not require licensing of non-transport agencies, such as fire

departments, that may also provide emergency medical services. Therefore, those unlicensed

non-transport agencies cannot be required to submit patient care data to CDPHE.

Current regulations specify that patient care data be submitted as defined in the National Highway

Traffic Safety Administration’s (NHTSA) Office of Emergency Medical Services, NEMSIS Data Dictionary

NHTSA Version 3.4.0, EMS Data Standard, published on July 13, 2016 (NEMSIS 3.4.0). The 270 data
73

elements in this Standard are generally entered by the field EMS providers on a patient care report

(PCR). A PCR is the patient’s medical record for the prehospital care received. Most EMS agencies are

now utilizing computers for data entry instead of paper reports, so PCRs are now referred to as ePCRs

(electronic PCRs).

Physical copies of patient care reports are not sent to CDPHE. Instead, CDPHE has acquired software

that allows EMS agencies to upload their completed ePCRs to a data repository where CDPHE staff can

view and analyze the data contained within the report. At present, 93% of licensed ambulance agencies

are submitting NEMSIS-compliant data to the state.

The remaining agencies are non-compliant with the law and regulations requiring the submission of this

patient care data. However, the data reporting laws do not provide an enforcement mechanism for

non-compliant agencies, and since CDPHE does not oversee ground ambulance agencies, it has no

mechanism to enforce their compliance.

Data Required as a Condition of an Approved Waiver Request. For waivers for ketamine for excited

delirium and/or extreme or profound agitation that were issued before July 6, 2021, CDPHE required

EMS medical directors or their delegates to submit 40 data elements as determined by CDPHE and

EMPAC, including data additional to what was reported in the ePCR. It should be noted that unlike the

ePCR data mentioned above, unlicensed non-transport agencies that were approved for a waiver were

required to submit waiver data to CDPHE as a condition of their waiver.

CDPHE was authorized to condition a ketamine waiver approval on the submission of additional

specified data. CDPHE regulation states that if a waiver is granted, CDPHE may 1) specify the terms and

conditions of the waiver, 2) specify the duration of the waiver, and 3) specify any reporting

requirements. CDPHE used a Google Form that allowed EMS agencies/medical directors to enter data
74

on all uses of ketamine, including for excited delirium and/or extreme or profound agitation, pain, and

RSI. These collected data on ketamine were analyzed by staff and the aggregate statistics were

presented annually at an EMPAC meeting.
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As set forth above in Section II.C, CDPHE staff presented the panel with data submitted from ePCRs and

ketamine data collected via the waiver process, with a focus on the latter. During its presentation,

staff acknowledged the limitations with this data, including:

● The intent of the data collection is to evaluate the impact of ketamine on the health, safety

and/or welfare of patients. Importantly, the data are used to monitor trends and are not

intended to evaluate the overall quality of care provided to the patient. The Colorado Medical

Board oversees the practice of medicine, not CDPHE.

● The data are self-reported, without verification of data from multiple sources.

● Until recently, there was no established data standard or data dictionary, allowing variable

interpretation of data elements.

● The data do not establish a causal link between the medication and complications or outcome.

1. Expanding Data Submission Requirements

Only licensed transport agencies are legally required to report patient care data to CDPHE.

While unlicensed non-transport emergency responders (such as fire agencies) may appear at

the scene of an emergency and provide care, they are not required to submit patient care data

to CDPHE. Non-transport agencies are an important component of the Colorado EMS system,

but they are not fully integrated into the system.

In the context of prehospital ketamine administration, a non-transport agency without a

ketamine waiver was allowed to respond to assist a licensed ground ambulance agency that

held a ketamine waiver. Under the existing regulatory framework, the non-transport agency is

not required to provide CDPHE with a PCR. Consequently, CDPHE does not receive all of the

data from all responding EMS responders concerning their encounter with a ketamine patient.

Requiring all responding agencies that provide emergency medical services to submit patient

care data would inform a more complete and accurate representation of EMS care in Colorado.

This change would require legislative action, however. Therefore, the panel recommends that

the General Assembly consider amending the EMS statutes to require all responding agencies to

submit these data to CDPHE. The panel further recommends that CDPHE immediately begin

requiring non-transport agencies that receive a waiver to administer ketamine to submit PCR

data as a condition of the waiver. Before the ketamine waivers for excited delirium were

suspended, those agencies only submitted data on ketamine administrations via the Google

Form.

2. Data Collection Improvements

Although a patient’s race/ethnicity, zip code of where the encounter occurred, and where the

patient resides, are NEMSIS data elements in ePCRs, review of ePCR data shows that the

patient race/ethnicity field is often not completed by field providers. Staff informed the panel

that this omission frequently occurs because the patient’s medical condition does not allow for

self-reporting and EMS providers are not comfortable assigning a patient a particular

race/ethnicity.
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As far as waivered data, “race/ethnicity” and zip codes are currently not required to be

reported. Consequently, the panel recommends that CDPHE’s data collection processes be

modified to capture race/ethnicity and zip code information in order to analyze whether there

is disproportionate use of chemical restraint for marginalized persons and communities of color

in Colorado. Staff informed the panel that they have already begun collaborating with other

CDPHE divisions that are focused on equity, diversity and inclusion to determine how to train

EMS providers to obtain or assign a patient’s race/ethnicity.

The required data for the ketamine waiver program have been imprecise; for example, using a

catch-all element called “hypoxia” that is not well-defined and likely includes mild decreases

in patient oxygenation levels is typically not considered a true complication. The panel

recommends that the data dictionary for the ketamine waiver data requirements be refined so

that a more meaningful assessment of complications due to chemical restraint can be made.

Expanding the data submission for ketamine waiver beyond the 40 current data elements

should be considered. Transitioning this data set to match the national data set used in ePCRs

should improve consistency of data terms, reduce staff time and effort in cleaning data, and

result in higher quality analyses.

3. Data Analysis

In the past, CDPHE has analyzed ePCR and ketamine waiver data and presented an aggregate

report to the EMPAC each year. As mentioned, these data have been used to monitor trends but

not for formal research purposes. Most importantly, the data were not intended to evaluate the

overall quality of care provided to the patient.

The panel recommends that CDPHE and EMPAC more actively monitor trends in ketamine data

usage for system improvement activities. Understanding that privacy and confidentiality laws

play a critical role in determining which data can be released to external entities or individuals

(including EMPAC, whose members are considered external under confidentiality laws), the

panel recommends that the laws governing CDPHE data collection and release be reviewed and

revised as necessary to allow CDPHE to provide meaningful data for system improvement while

at the same time maintaining patient confidentiality.

One significant law applicable to data collection and analysis requires CDPHE to oversee a

continuing quality improvement system (CQI) for the statewide emergency medical and trauma

services (EMTS) care system. The law grants CDPHE expansive access to prehospital, hospital,
75

and coroner records of EMTS patients to assess the CQI system for Colorado. However, the law
76

also requires that all information provided shall be confidential; the law states that CQI system

data or information related to “the identification of individual patient’s, provider’s, or

facility’s care outcomes collected” and “records or reports collected or compiled” as a result

of the CQI system are confidential, exempt from Colorado’s open records law, not subject to

subpoena or discovery, and are not admissible in any civil action.
77

Data submission and analysis have greatly advanced since this law was enacted over 20 years

ago. At the time, the stringent confidentiality requirements were seen as necessary to protect

patients, practitioners, agencies and facilities from negative disclosures and to assure these
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individuals and entities that CDPHE would carefully protect their data and use the data only for

system-wide improvements. Unfortunately, the statutory language has thwarted the EMS

system’s need for meaningful data, and significantly limits which data can be shared externally.

Moreover, since CDPHE staff are the only ones who can access the data, CDPHE cannot utilize

the external subject matter experts available on its advisory councils or in the community at

large to provide the level of expertise needed for CQI activities.

The law should be modified to allow CDPHE to release more meaningful data to subject matter

experts and the EMTS community while still protecting confidentiality so that CDPHE can

comply with its systemic CQI responsibilities. Therefore, the panel recommends that CDPHE

engage with the EMTS community and propose that the General Assembly amend the statewide

CQI law so as to allow the release of more meaningful data while still protecting confidentiality

as appropriate.

PANEL RECOMMENDATIONS

The General Assembly should consider amending the EMS statutes to require all responding agencies to

submit ePCR data to CDPHE. The panel further recommends that CDPHE require non-transport agencies

that receive a waiver to administer ketamine to submit ePCR data as a condition of the waiver.

CDPHE should modify its data collection processes to capture race/ethnicity and zip code information

in order to analyze whether there is disproportionate use of chemical restraint for marginalized persons

and communities of color in Colorado.

CDPHE should standardize the required submitted data elements between the national ePCR system

and the local ketamine waiver data as well as improve data definitions through a review of the data

dictionary so that current terms such as hypoxia represent meaningful and important complications of

chemical restraint.

The laws governing CDPHE data collection and release should be reviewed and revised as necessary to

allow CDPHE to provide meaningful data for system improvement while at the same time maintaining

patient confidentiality.

CDPHE should require that enforcement language be added to the waiver requirements for data

submission to assure it receives quality data from all agencies using ketamine.

H. CDPHE - Referrals to the Colorado Medical Board (CMB)

EMS medical directors are licensed physicians whose licenses to practice medicine are issued and

overseen by the CMB. Consequently, CDPHE has no authority to take licensure actions against these

physicians.

However, CDPHE has some oversight authority/responsibilities concerning EMS medical directors and

can refer complaints about physicians’ performance as EMS medical directors to the CMB. Whether

CDPHE has ever referred an EMS medical director to the CMB based on complaints received concerning

the medical director’s practice is unknown. Moreover, staff is unaware of any instance wherein the CMB

has taken disciplinary action against the license of an EMS medical director.
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The panel expressed concern that CDPHE’s practice may have been limited to referring only egregious

cases of medical director negligence or misconduct to the CMB. In order to ensure consistent medical

director practice and protect the health and safety of Colorado EMS consumers, the panel recommends

that CDPHE revise its policy to ensure that it refers complaints from any source to the CMB, including

complaints that may not appear to be egregious but do raise valid concerns about the medical

director’s practice.

I. CDPHE - Written Policies and Regulations

The panel closes its report by advocating that all of the recommendations that CDPHE approves and

implements should be set forth in regulation or policy to ensure transparency, consistency, and

accountability.

The legal authority for CDPHE to oversee certain components of the EMS system is set forth in Colorado

Revised Statutes, Section 25-3.5-101, et seq. Based on these statutes, CDPHE has developed

regulations, promulgated by either the state Board of Health or CDPHE’s Executive Director (if a

physician, if not, by the Chief Medical Officer,) for the certification, licensure and education of EMS

providers (see 6 CCR 1015-3, Chapter 1), for EMS providers’ scopes of practice (see 6 CCR 1015-3,

Chapter 2), and for EMS agency data collection and reporting (see 6 CCR 1015-3, Chapter 3). Statutes

set forth the law and regulations have the force and effect of law. Policies often provide additional

details that interpret and explain the statutes and regulations.

Regulations are revised and updated when laws are changed. Additionally, Colorado law requires that

every state department develop a schedule to review all of its rules to assess the continuing need for

and the appropriateness and cost-effectiveness of its rules to determine if they should be continued in

their current form, modified, or repealed. The regulations regarding EMS providers’ scopes of practice
78

in particular are reviewed by staff and the EMPAC at least every two years to reflect changes in medical

practice and technology.

The panel’s recommendation comports with CDPHE statutory duties to promulgate regulations, its

obligation to revise and update regulations as necessary, and its commitment to clarifying laws and

regulations for the benefit of its stakeholders and the public. In this case, the panel recommends that

CDPHE amend its EMS regulations to incorporate all panel recommendations that CDPHE’s Executive

Director accepts, including requirements for a waiver for ketamine as a chemical restraint,

investigation of complaints received for alleged waiver violations, and enforcement actions that may

be imposed for violations. The panel notes that, in some respects, its recommendation echoes that of

the Colorado Society of Anesthesiologists, which urges CDPHE to “establish standardized and published

policies and procedures that will make instances where pharmacologic incapacitation of EMS patients

with extreme agitation are rare.”
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VII. CONCLUSION
The panel was charged with determining whether CDPHE’s waiver process for ketamine administration

for excited delirium and/or extreme or profound agitation provides adequate oversight and training to

ensure public health and safety. The panel concludes that the concerns involving the administration of

ketamine by prehospital paramedics are not related to the drug ketamine itself; rather, the concerns

arise from the administration of medications, including ketamine, to chemically restrain patients in

police custody who do not require ketamine as an appropriate medical necessity.

Moreover, the panel rejected the condition or diagnosis of “excited delirium” because it lends itself to

discriminatory practices that result in systemic bias against communities of color, and because it lacks

a uniform definition and specific, validated medical criteria. Nonetheless, the panel concluded that

ketamine is an appropriate medication to manage a scene for the safety of the patient and others.

Therefore, the panel recommends that CDPHE may grant waivers for ketamine as a chemical restraint

in the prehospital setting when: 1) the paramedic has made a professional judgment that the patient

requires immediate evaluation, 2) the patient has not responded to verbal de-escalation or any less

restrictive alternative (such as physical restraint), and 3) the patient’s conduct/agitation prevents the

paramedic from providing safe assessment, treatment, and transport to the hospital for necessary

medical care.

The panel recommends that a standard IM dose of ketamine be used for chemical restraint based upon

the patient’s stature. Specifically, a small male individual should receive 300 mg; a medium sized male

should receive 400 mg; and a large male patient should receive 500 mg. Small/medium/large females

should receive corresponding dosing amounts of 250/350/450 mg. Immediate patient-side

cardiopulmonary monitoring should be undertaken to reduce the risk of adverse effects resulting from

the medication.

Paramedics and EMS medical directors should receive necessary training on law enforcement hand-offs,

verbal de-escalation, explicit/implicit bias and the appropriate use of chemical restraints. Moreover,

the panel suggests that CDPHE can support the state’s EMS medical directors and providers by

developing and offering training opportunities in these areas.

Finally, the panel concludes that Colorado’s current statutory and regulatory system does not provide

unified, effective oversight of the statewide EMS system. A uniform regulatory framework would allow

CDPHE to impose consistent regulatory standards, and to exercise predictable oversight, over all

system components. The panel believes that such a framework will improve the state’s protection of

the public’s health, safety and welfare, specifically for those patients who require emergency medical

care and for those who provide that care.
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APPENDIX A

Panel Membership

Dr. Eric France, CDPHE’s Chief Medical Officer, assembled and served as chairperson of the panel that

reviewed the identified issues and made findings and recommendations. The panel members’ expertise

included Anesthesiology, EMS Medical Direction, Emergency Medicine, Behavioral Health, Nursing,

Toxicology, Public Health, and EMS practice and education, with several panel members having multiple

certifications or areas of expertise. The eight panel members in alphabetical order by last name

include:

● Scott Bourn, RN, MSN, PhD in Health and Behavioral Sciences

Dr. Bourn is a Senior Quality Consultant for ESO Solutions, a health data company that links

EMS, fire, registry and hospital data to improve community health and safety. He is a

contributor to published peer-reviewed research regarding care in the prehospital setting. Dr.

Bourn has served as an EMS educator, and developed an extensive curriculum for EMS providers.

He is also a nurse and paramedic.

● Lesley Brooks, MD, Behavioral Health and Family Medicine

Dr. Brooks is a practicing family medicine and addiction medicine physician. She currently

serves as the Chief of Addiction Medicine for SummitStone Health Partners in Fort Collins,

Colorado and as the Assistant Medical Director for the North Colorado Health Alliance in

Greeley, Colorado. She has devoted much of her career to working with safety net and rural

communities in northern Colorado. In addition, Dr. Brooks serves on the Colorado Medical

Board.

● Gene Eby, MD, Emergency Medicine, EMS Medical Director

Dr. Eby is a practicing emergency medicine physician and serves as an EMS Medical Director for

several hospitals and fire departments in the Denver metro area. He has spent his professional

career working in and advancing emergency medical services in Colorado. He served on the

Colorado Medical Board, CDPHE’s State Emergency Medical and Trauma Services Advisory

Council and Emergency Medical Practice Advisory Council, and is an active member of the

Denver Metro EMS Medical Directors’ group. Dr. Eby has 42 years’ experience in EMS and is a

former paramedic.

● Eric France, MD, Chief Medical Officer CDPHE, KIRP Chairperson

Dr. France is a pediatrician and public health physician and has served as Chief Medical Officer

for the state since February, 2020. He worked for 25 years for the Colorado Permanente

Medical Group, the physicians of Kaiser Permanente Colorado (KPCO) in a number of roles: as

the Executive Director for Sales & Marketing, as the Director of Prevention & Population

Health, as a clinical researcher, and as a pediatrician.

● Janetta Iwanicki, MD, Emergency Medicine and Medical Toxicology

Dr. Iwanicki is a medical toxicologist, Chief Scientific Officer of Research, and Associate

Medical Director at the Rocky Mountain Poison and Drug Center, which is a department within
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Denver Health Medical Center (DHMC). She is an attending physician in emergency medicine

and medical toxicology as well as an assistant professor in the Department of Emergency

Medicine at University of Colorado School of Medicine.

● Jamira T. Jones, MD, MPH, Emergency Medicine, Preventive Medicine

Dr. Jones is an attending emergency medicine physician at the VA Eastern Colorado Health

System and at the Colorado Permanente Medical Group. She is also a Physician Chart Reviewer

for Healthgrades.

● Christopher T. Stephens, MD, Anesthesiology, EMS Medical Director (practicing in Houston,
Texas)

Dr. Stephens is the Chief of Trauma Anesthesiology at the Memorial Hermann Red Duke Trauma

Institute in Houston, Texas. He is also an Associate Professor in the Departments of

Anesthesiology and Emergency Medicine at the McGovern Medical School where he serves as an

advanced trauma life support instructor. He is board certified in both Anesthesiology and

Emergency Medical Services. Dr. Stephens is the medical director for a volunteer fire

department in Houston. Dr. Stephens is also a former paramedic.

● Luis A. Verduzco, MD, Anesthesiology and Critical Care

Dr. Verduzco is a staff anesthesiologist at Denver Health Medical Center and Medical Director of

the Pre-operative and Post-anesthesia Care Unit. He is also an assistant professor in the

Department of Anesthesiology at the University of Colorado School of Medicine. Dr. Verduzco

serves on the Denver Health trauma guidelines committee and is a former Howard Hughes

Medical Institute Medical Research Training fellow.
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APPENDIX B

Glossary of Terms

The listing below contains, for easy reference, the acronyms used in the executive summary as well as

in the findings and recommendations sections of this report.

● ACEP: American College of Emergency Physicians

● ACMT: American College of Medical Toxicologists

● AMA: American Medical Association

● APA:  American Psychiatric Association

● BCCTPC: Board for Critical Care Transport Paramedic Certification - a non-profit organization

that develops and administers the Critical Care Paramedic Certification and Flight Paramedic

Certification exam.

● CDPHE: Colorado Department of Public Health and Environment

● Certification/Licensure: Designation as having met CDPHE’s requirements for EMS providers.

The terms certification and licensure are used in this report interchangeably.

● CMB: Colorado Medical Board

● CQI: Continuous Quality Improvement - refers to a program used to objectively, systematically

and continuously monitor, assess and improve quality and appropriateness of care.

● CQM: Medical Continuous Quality Management Program - another term for a continuing quality

improvement program, used in CDPHE ground ambulance agency regulations.

● C.R.S.: Colorado Revised Statutes

● CSA: Colorado Society of Anesthesiologists

● CSAPH: The Council On Science And Public Health Reference Committee, American Medical

Association

● DMEMSMD: Denver Metro EMS Medical Directors

● DORA: Department of Regulatory Agencies - the state department that regulates professions;

includes the Colorado Medical Board

● DSM-5: Diagnostic and Statistical Manual of Disorders (5th ed.)

● EMPAC: Emergency Medical Practice Advisory Council- a board that advises CDPHE on matters

related to EMS provider scope of practice as well as on the criteria and minimum standards for

physicians to serve as medical directors.

● EMS: Emergency Medical Services
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● EMS Medical Director: a physician licensed in Colorado and in good standing who authorizes

and directs EMS agency providers through protocols and standing orders

● EMS Provider: an individual who holds a valid emergency medical service provider certificate

or license issued by the Department and includes Emergency Medical Technician, Advanced

Emergency Medical Technician, Emergency Medical Technician Intermediate and Paramedic.

● EMTS: Emergency Medical and Trauma Services

● ePCR: Electronic patient care report

● ExDS: Excited Delirium Syndrome. The terms “excited delirium” and “excited delirium

syndrome” are used in this report interchangeably.

● GCS: Glascow Coma Scale

● ICD 10: International Classification of Diseases, 10th Revision. ICD defines the universe of

diseases, disorders, injuries and other related health conditions. ICD is the foundation for the

identification of health trends and statistics globally and the international standard for

reporting diseases and health conditions.

● IM: Intramuscular

● IN: Intranasal

● IO: Intraosseous

● IV: Intravenous

● KIRP:  Ketamine Investigatory Review Panel (or panel)

● Medical condition: as used in this report means a physical, traumatic or behavioral condition

unless the context dictates otherwise.

● NAEMSP: National Association of EMS Physicians

● NEMSIS: The National Emergency Medical Services Information System - a national database

that stores EMS data from the states and territories.

● NHTSA: National Highway Traffic Safety Administration

● Paramedic: a Colorado certified or licensed individual who is authorized to perform advanced

acts of emergency medical care.

● P-CC: Paramedic with a Critical Care Endorsement

● PCR: Patient Care Report

● QA: Quality Assurance

● QI: Quality Improvement
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● RASS: Richmond Agitation Sedation Scale

● RETAC: Regional Emergency Medical and Trauma Services Advisory Council

● RSI: Rapid Sequence Induction

● SEMTAC: State Emergency Medical and Trauma Services Advisory Council - a 32 member board

that provides expert advice to CDPHE on all matters related to emergency medical and trauma

services.

● Standing Order: written authorization provided in advance by a medical director for the

performance of specific acts by EMS providers.

● Verbal Order: authorization is given by physician via direct verbal order or written order

received contemporaneously to when patient is receiving treatment.

● Waiver: a CDPHE-approved exception to a rule.

● WHO: World Health Organization
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APPENDIX D

CDPHE Ketamine Reporting Requirements --

Data Submission Requirements for Waivered Medications or Acts

Type Prior to August 26, 2020 Changes Post August 26,2020

RSI – Adult and

Pediatric
79

1. Submit a waiver report within

7 days of the case or within 24

hours if there was an adverse

event or outcome. 

2. Submit summary data of all

cases at time of application for

renewal of the waiver.

Adds requirement to directly contact

the state EMTS medical director or

Operations Section manager if there

was an adverse event or outcome. 

Ketamine for Excited

Delirium/Extreme

Agitation

1. Submit waiver report(s) on an

annual basis. 

2. Submit summary data of all

cases at time of application for

renewal of the waiver.

1. Removes annual reporting

requirement.

2. Adds requirement to submit a waiver

report within 7 days of the case or

within 24 hours if there was an adverse

event or outcome. 

3. Adds requirement to directly

contact the state EMTS medical

director or Operations Section manager

if there was an adverse event or

outcome. 

Ketamine for Pain

Management

1. Submit waiver report(s) on an

annual basis. 

2. Submit summary data of all

cases at time of application for

renewal of the waiver.

No Change.

All Other Waiver Types Submit summary data of all cases

at time of application for renewal

of the waiver unless otherwise

specified by EMPAC and the

department.

No Change.

79
Although ketamine administration for RSI is not within the scope of this report, CDPHE’s waiver reporting requirements for

this category are included in this chart.
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APPENDIX E

CDPHE Ketamine Waiver Reporting Presentation to EMPAC, August 2020 (2019 Data)
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APPENDIX F

Data Elements For Excited Delirium And/Or Extreme or Profound Agitation

The EMS agency report for ketamine use for excited delirium/extreme agitation has the following data

elements:

● date of the incident;

● patient age;

● patient weight;

● patient gender; whether or not the patient met protocol;

● the suspected cause of excited delirium (medical, overdose, psychiatric/behavioral, trauma,

unknown);

● level of ketamine dose in milligrams;

● the administration route (IV bolus, IV infusion, intramuscular, intranasal; intraosseous;

● additional prehospital interventions (i.e., whether: additional medications were given, the

patient was intubated, cricothyrotomy was performed, a cardiac monitor was applied,

capnography was initiated, and/or pulse oximetry was initiated);

● complications (apnea, bradycardia, cardiac arrest, hypotension, hypoxia, laryngospasm;

medication side effects; other (specify below);

● hospital disposition;

● transport destination (with a listing of licensed hospitals as well as options to select that the

destination was a free-standing emergency department, community clinic emergency center, or

other facility);

● whether or not the patient was admitted to the facility;

● if admitted to a hospital:   length of hospital stay and whether the patient was intubated.

Source: Ketamine for Excited Delirium Report Form 2020
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APPENDIX G

EMPAC Waiver Guidance
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