KETAMINE INFUSIONS FOR TREATMENT-RESISTANT
MAJOR DEPRESSIVE DISORDER

by
Lindsey Ann Lindly

________________________
Copyright © Lindsey Ann Lindly 2021

A DNP Project Submitted to the Faculty of the
COLLEGE OF NURSING
In Partial Fulfillment of the Requirements
For the Degree of
DOCTOR OF NURSING PRACTICE
In the Graduate College
THE UNIVERSITY OF ARIZONA

2021

2

3

ACKNOWLEDGMENTS
To my husband, Daniel, thank you for your love and support throughout this challenging
program. Thank you for the countless sacrifices you have made to help me to accomplish my
dream. To my beautiful daughter, Olivia, who was born at the beginning of this program. I hope
you know that I love you more anything and the greatest joy of my life is getting to be your
mom.
To my mom, Sue, it is impossible to tell you thank you enough for all you have done for
me throughout my life. Thank for instilling in me the value of hard work and the importance of
education. Thank you for always believing that I could achieve any dream I set my mind to and
making sure I had that confidence as well. And, thank you for being one of my trusted editors of
my writing for this project. To my dad, Mike, thank you supporting me throughout this program,
helping take of Oliva, and chauffeuring me back and forth from the airport with Dunkin’ Donuts
and coffee always in hand. To my sister, Caitlin, thank you for being my friend and sister as well
as aunt to Olivia and supporting me throughout my program.
To my mother-in-law, Carol, who provided me countless hours of love, support, and
childcare. Thank you for giving me my own personal study space at your office so that I could
work and see Olivia frequently throughout the day. To my father-in-law Steve, thank you for
helping to take care of Olivia while I have been away. Sharing a papa shake or muffin and
always being willing to take her outside no matter how cold it is. To my sister-in-law, Liz, thank
you for being a super aunt to Olivia. Thank you for planning the best birthday parties and holiday
fun when I was too busy to make them happen. To my sister-in-law, Emily, thank you for your
positive energy, being a the best aunt to Olivia, and cooking me countless delicious, gourmet
meals to sustain me through the hours of homework.
To Rachel and Laurel, I could not have made it through anesthesia school without you
both. Thank you for being there on the hardest days. I will never forget the memories we made
together during this program.
I would like to acknowledge and thank my committee members Dr. Edmund, Dr. Elam,
and Dr. Corriveau for their help, suggestions, mentoring, and assistance throughout my project.
I would like to acknowledge and thank Dr. Christin Covello from Peak Wellness Clinic
for her support of this project. Without your willingness to assist me, this project would not have
found a home.

4

DEDICATION
This project is dedicated to all those who have suffered from debilitating depression and
struggled to find a treatment option that brought them meaningful and lasting symptom relief.

5

TABLE OF CONTENTS
LIST OF FIGURES .................................................................................................................... 8
LIST OF TABLES ...................................................................................................................... 9
ABSTRACT ............................................................................................................................. 10
INTRODUCTION................................................................................................................... 11
Background Knowledge.......................................................................................................... 11
Local Problem ......................................................................................................................... 15
Intended Improvement ........................................................................................................... 17
Project Purpose ........................................................................................................... 17
Project Question .......................................................................................................... 17
Project Objectives........................................................................................................ 17
Theoretical Framework .......................................................................................................... 18
Literature Synthesis ................................................................................................................ 21
Evidence Search........................................................................................................... 21
Strengths and Weaknesses of Evidence ...................................................................... 21
Synthesis, Gaps and Limitations ................................................................................. 24
METHODS .............................................................................................................................. 25
Project Design ......................................................................................................................... 25
Model for Implementation ...................................................................................................... 25
Setting and Stakeholders ........................................................................................................ 26
Planning the Intervention ....................................................................................................... 27
Participants and Recruitment ................................................................................................ 29
Consent and Ethical Considerations ...................................................................................... 29
Project Timeline ...................................................................................................................... 31
Data Collection and Analysis .................................................................................................. 31
RESULTS ................................................................................................................................ 32
Outcomes ................................................................................................................................. 32
Demographic Results................................................................................................... 32

6

TABLE OF CONTENTS - Continued
DISCUSSION .......................................................................................................................... 34
Summary ................................................................................................................................. 34
Interpretation .......................................................................................................................... 36
Implications ............................................................................................................................. 39
Practice and Education ............................................................................................... 39
Research and Policy .................................................................................................... 39
Limitations .............................................................................................................................. 40
DNP Essentials Addressed ...................................................................................................... 40
DNP Essential I: Scientific Underpinnings for Practice ............................................ 41
DNP Essential II: Organizational and Systems Leadership for Quality Improvement
and Systems Thinking ................................................................................................. 41
DNP Essential III: Clinical Scholarship and Analytical Methods for Evidence-Based
Practice ........................................................................................................................ 41
DNP Essential IV: Information Systems/Technology and Patient Care Technology
for the Improvement and Transformation of Health Care........................................ 42
DNP Essential VI: Interprofessional Collaboration for Improving Patient and
Population Health Outcomes ...................................................................................... 42
DNP Essential VIII: Advanced Nursing Practice....................................................... 42
Conclusions ............................................................................................................................. 43
Plan for Sustainability ................................................................................................. 44
Plan for Dissemination ................................................................................................ 44
APPENDIX A:

PEAK WELLNESS CENTER SITE APPROVAL / THE UNIVERSITY OF
ARIZONA INSTITUTIONAL REVIEW BOARD AUTHORIZATION
LETTER ...................................................................................................... 45

APPENDIX B:

CONSENT DOCUMENT (DISCLOSURE FORM, CONSENT FORM) ..... 48

APPENDIX C:

RECRUITMENT MATERIAL (RECRUITMENT EMAILS) ...................... 51

APPENDIX D:

EVALUATION INSTRUMENTS (PRE-SURVEY QUESTIONS / POSTSURVEY QUESTIONS) ............................................................................. 54

7

TABLE OF CONTENTS - Continued
APPENDIX E:

PARTICIPANT MATERIAL (PARTICIPANT EDUCATION OUTLINE /
POWERPOINT EDUCATION SLIDES) ..................................................... 59

APPENDIX F:

PROVIDER REFERRAL FORM FOR KETAMINE THERAPY................. 65

APPENDIX G:

PROJECT TIMELINE ................................................................................. 67

APPENDIX H:

LITERATURE REVIEW GRID .................................................................. 69

REFERENCES

.................................................................................................................... 81

8

LIST OF FIGURES
Figure 1 Adapted Knowles’ Characteristics of Adult Learners Illustration ............................. 20
Figure 2 Model for Improvement Illustration ......................................................................... 27
Figure 3 Participant Occupation............................................................................................ 33
Figure 4 Participant Years of Experience............................................................................... 33
Figure 5 Reported Number of Patients Treated/Counseled with Depression ........................... 34
Figure 6 Participant Intravenous Ketamine Knowledge ........................................................ 35
Figure 7 Reported Level of Comfort Discussing Ketamine Treatment with Patients ............... 36
Figure 8 Reported Intent to Refer to Ketamine Providers ....................................................... 36

9

LIST OF TABLES
Table 1

Participant Feedback and Responses ....................................................................... 37

Table 2

Respondent Response Comparison ........................................................................... 38

10

ABSTRACT
Purpose: The purpose of this Doctor of Nursing Practice (DNP) project is to educate mental
health professionals at Peak Wellness Center in southeast Wyoming about intravenous ketamine
for treatment-resistant major depressive disorder.
Background: Intravenous ketamine has been used for several years for analgesia and anesthesia.
The use of intravenous ketamine for psychiatric disorders is a new utilization of this anesthetic
medication; a knowledge deficit exists among mental health professionals regarding its usage for
depression treatment.
Methods: A 15-minute, online educational presentation with pre- and post-test surveys was
developed detailing strategies for identifying patients that would benefit from intravenous
ketamine treatment, safety considerations, contraindications to treatment, cost, insurance
considerations, where local ketamine clinics are located, and how to refer clinically qualified
patients for treatment.
Results: Ten PWC mental health professionals viewed the educational presentation and
responded to corresponding surveys. A comparison of the 10 participants responses
demonstrated increased intravenous ketamine knowledge, improved comfort level for discussing
ketamine treatment with patients, and greater intent to refer qualified patients to certified
intravenous ketamine providers
Conclusion: The project shows that education can positively impact mental health professionals’
knowledge about new treatment modalities for treatment-resistant major depressive disorder.
Keywords: depression, major depressive disorder, intravenous infusion, ketamine,
treatment-resistant
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INTRODUCTION
Intravenous ketamine has proven to be an effective medication in a variety of inpatient
care settings (Cohen et al., 2018). While its intended purpose has been historically limited to use
for anesthesia and analgesia, its usefulness is expanding beyond these patient environments into
the field of psychiatric mental healthcare (Lent et al., 2019). Emerging research demonstrates
intravenous ketamine as a promising treatment option for treatment-resistant major depressive
disorder (Lent et al., 2019). However, many mental health professionals have limited knowledge
regarding ketamine as a treatment modality for depression.
Background Knowledge
A new class of drugs called cyclohexylamines was first developed in the United States
(US) in the 1950s and 1960s by medicinal chemist Harold Maddox and pharmacologist Graham
Chen, with the intended purpose of producing anesthesia (Kung et al. 2020, Domino et al., 1965;
Maddox et al., 1965). The first of these medications to be developed was phencyclidine
(commonly known as PCP) (Kung et al., 2020). CI-581 was derived from a water-soluble
molecule that is structurally similar to PCP and would later become known as ketamine
(Rathmell & Rosow, 2015). Researchers discovered that ketamine had all the favorable qualities
of PCP without the negative side effects such as psychosis and extreme excitation (Domino et
al., 1965).
Ketamine’s pharmacological properties and mechanism of action are dissimilar to other
anesthetic or opioid medications commonly used in anesthesia (Cohen et al., 2018). Ketamine
inhibits activation of the N-methyl-D-aspartate amino acid (NMDA) which produces antagonism
(Rathmell & Rosow, 2015; Nagelhout, 2018). The physiologic response to this inhibition is
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dissociative anesthesia and rapidly induced analgesia (Rathmell & Rosow, 2015). Dissociative
anesthesia is described as a distorted sensory perception and a perceived detachment from
oneself and the environment (Nagelhout, 2018). Its combination of amnestic, hypnotic, and
analgesic effects makes it a valuable pharmacologic agent in anesthesia practice (Cohen et al.,
2018). It is a versatile drug that can be administered intravenously, intramuscularly, intranasally,
orally, topically, and rectally (Rathmell & Rosow, 2015). The most common and convenient
routes of administration are intravenous and intramuscular (Cohen et al., 2018).
In the 1970s, ketamine became the drug of choice for analgesia and anesthesia in armed
conflicts such as the Vietnam War (Cohen et al., 2018; Mercer, 2009; World Health
Organization [WHO], 2016). The pharmacokinetic properties of ketamine limit the negative
effects on hemodynamics, specifically on the sympathetic nervous system response (Cohen et al.,
2018). Patients can be treated effectively with ketamine for battlefield injuries without
compromising heart rate and blood pressure (Cohen et al., 2018). From a respiratory standpoint,
ketamine is also advantageous because it has negligible effects on airway reflexes (Nagelhout,
2018). Respirations and ventilation are preserved, excluding a short period of transient apnea that
may occur with initial administration at larger induction doses (Nagelhout, 2018). The minimal
effect on respiratory patterns is one that few intravenous anesthetic medications possess and can
be extremely useful for the anesthesia provider (Kung et al., 2020).
Nonetheless, while ketamine offers many benefits, negative adverse effects were reported
during its development (Cohen et al., 2018; Mercer, 2009). An increase in airway secretions is
observed with ketamine’s use but can be mitigated with the administration of an anti-sialagogue
such as glycopyrrolate (Kung et al., 2020). Initial trials reported more troubling side effects
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involving vivid hallucinations and dreams, and patients feeling detached from their bodies (Kung
et al., 2020; Domino et al., 1965). Early British clinical trials had similar findings, including
emergence delirium, unusual dreams, and hallucinations in the postoperative period (Mercer,
2009). These side effects gave practitioners cause for concern (Cohen et al., 2018). Negative
patient experiences resulted in limiting ketamine’s use to war zone areas and decreased its usage
in civilian settings (Cohen et al., 2018; Mercer, 2009).
Over the past 20 years, intravenous ketamine has seen a resurgence in popularity and use
(Cohen et al., 2018). Cohen et al. (2018) describe the revival of intravenous ketamine as the
“wild west” of anesthesia practice with few evidence-based guidelines to direct its use and
practice. This led to a re-examination of the use of ketamine and re-evaluated reasons behind its
limited use (Cohen et al., 2018). It is hypothesized that the initial prevalence of adverse
psychological effects was dosing-related (Cohen et al., 2018). Higher doses result in severe
hallucinations and immobilization, which is often observed in illicit use, resulting in ketamine
toxicity (Orhurhu et al., 2019a). Although ketamine has significant abuse potential, its abuse and
toxicity events are uncommon (Orhurhu et al., 2019a; Rathmell & Rosow, 2015). If ketamine is
abused, it is typically being used concurrently with other illegal substances (Orhurhu et al.,
2019a).
Today, ketamine is frequently administered with a benzodiazepine (most commonly
midazolam) or an alpha 2-adrenoceptor agonist (dexmedetomidine or clonidine) to minimize the
emergence of delirium and hallucinations (Orhurhu et al., 2019a; Cohen et al., 2018). Several
recent studies have demonstrated that ketamine can be used for postoperative pain and opioid
consumption reduction with minimal side effects compared with the control groups (Cengiz et
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al., 2014; Garg et al., 2016; Kim et al., 2016; Subramaniam et al., 2011). The studies conducted
by Cengiz et al. (2014), Garg et al. (2016), Kim et al. (2016), and Subramaniam et al. (2011) all
used low-dose ketamine infusions to help reduce opioid consumption and gave patients better
pain control during the postoperative period. The use of ketamine as an adjunct for pain
management decreased rates of pain perception by patients following thyroidectomy, spinal
surgery, and total knee replacements (Cengiz et al., 2014, Garg et al., 2016, & Kim et al., 2016).
When used as an adjunct to opioid medications, it has been shown to enhance those medication's
effects and prevent hyperanalgesia (Nagelhout, 2018).
In a meta-analysis conducted by Orhurhu et al. (2019b), there was a significant decrease
in reported pain levels in patients suffering from chronic refractory pain who had received
intravenous ketamine. The positive patient response to ketamine for the treatment of acute,
chronic, and postoperative pain has triggered a movement among healthcare providers to
contemplate other uses for ketamine, including for the treatment of depression, bipolar disorder
(BD), and posttraumatic stress disorder (PTSD) (Cohen et al., 2018).
Major depressive disorder (MDD) is a debilitating disease that impacts an estimated 16
million people in the US (Lent et al., 2019). MDD is associated with a high rate of recurrence
and is often difficult to treat (McIntyre et al., 2014). People who suffer from MDD experience a
wide range of symptoms, including sadness, irritability, disinterest, and hopelessness (Lent et al.,
2019).
Patients with MDD often struggle with lifelong depression, along with other mental
health issues. Due to prolonged treatment, many are eventually diagnosed with treatmentresistant depression (TRD). TRD is defined as when a patient has failed to respond to two or
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more different antidepressants (McIntyre et al., 2014). Five to six million people who have MDD
are classified as having TRD (Lent et al., 2019). Additionally, many of these people have tried
other therapies to complement their pharmacological drugs, including cognitive, somatic, and
psychological interventions (Lent et al., 2019). TRD can lead patients to seek alternative means
for depression relief, including drugs and alcohol. These substances increase the risk of suicidal
ideation and hospitalization (Lent et al., 2019). Intravenous ketamine is a treatment modality that
can be an option for TRD patients and provide significant depression symptom reduction and
relief.
Local Problem
Declining mental health and wellness are concerns throughout the US, making it a serious
public health issue. A disparity of access to mental health providers makes it difficult for patients
to seek treatment for psychiatric illnesses when they occur (United Health Foundation [UHF],
2020). In states such as Wyoming, mental health challenges can be unique based upon the
prominently rural environments composing its communities. An estimated 15% of Wyoming
residents suffer from a depressive disorder, which is consistent with rates in other states
(Wyoming Department of Health, 2018).
This DNP project focused on southeast Wyoming, specifically Goshen, Platte, Laramie,
and Albany Counties. A community needs assessment of Goshen County residents found that
18.6% of reporting adults have been diagnosed with a depressive disorder (Align, 2018). Platte
County has a similar population demographic to Goshen County (Banner Health, 2019). Platte
County residents report experiencing an average of 3.5 poor mental health days per month,
which is consistent when comparing to the Wyoming state average (Banner Health, 2019).
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Goshen and Platte County residents report the highest percentage of Wyoming adults who report
having limited emotional support (Wyoming State Epidemiological Outcomes Workgroup
[WEOW], 2014b, 2014d).
The University of Wyoming is located in Albany County and has a larger population of
younger residents in comparison to the other counties discussed. The median age of Albany
County residents is 27.3 years old (United States Census Bureau, 2019). In comparison, the other
three counties have older populations with median ages of 36.9 in Laramie, 47.1 in Platte, and
43.3 in Goshen (United States Census Bureau, 2019). 17% of Albany County adults and 12% of
Laramie County adults report taking medication for or seeing a doctor or counselor for a mental
health condition or emotional problem (WEOW, 2014a; WEOW, 2014c). Additionally, both
Albany and Laramie County adults report activity limitations due to mental or emotional
problems at a rate of 7% (WEOW, 2014a; WEOW, 2014c).
Substance abuse and psychiatric disorders are significant risk factors for suicidal
behaviors (Conner et al., 2017). A fatal complication of depression is suicide. Rates of suicide
are consistently higher in Wyoming when compared to the national average and are increasing
(Wyoming Injury & Violence Prevention Program, 2018). The suicide rate in Wyoming
increased from 17 per 100,000 people in 2004 to 24.8 per 100,000 in 2016 (Wyoming Injury &
Violence Prevention Program, 2018). This is especially significant when the national suicide rate
in 2016 was 14 per 100,000 (Wyoming Injury & Violence Prevention Program, 2018).
Decreasing the incidence of depression among Wyoming residents is a priority for reducing the
incidence of suicide. Ketamine infusions can provide an alternative treatment option for patients
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who continuously struggle with depression symptoms without meaningful relief (Lent et al.,
2019).
Intended Improvement
Project Purpose
The purpose of this DNP project is to increase knowledge among mental health
professionals regarding ketamine infusions for the management of treatment-resistant MDD.
With further ketamine infusion knowledge and its benefits for MDD patients, mental health
professionals will feel more confident in identifying appropriate patients for ketamine therapy
and will demonstrate increased intent in assisting interested patients in pursuing this treatment
option when clinically appropriate.
Project Question
For mental health professionals responsible for the care of patients with MDD, will an
educational presentation increase knowledge and intent to refer patients to anesthesia providers
who administer IV ketamine for treatment-resistant MDD?
Project Objectives
The primary objective of this project is to increase mental health professionals’
knowledge of ketamine infusions for treatment-resistant MDD. With increased knowledge and
confidence in identifying patients who may benefit from this treatment, a secondary objective is
to evaluate the intent to refer these patients to ketamine infusion providers. An educational
presentation will be recorded and distributed to mental health professionals. This education will
provide evidence for the use of intravenous ketamine in treatment-resistant MDD, information
on identifying patients that would benefit from it, safety considerations and contraindications,
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cost and insurance considerations, and discusses the availability of treatment. Pre-education and
post-education surveys provide insight to evaluate if these objectives were met.
Theoretical Framework
The theoretical framework that forms the basis for this DNP project is Malcolm
Knowles’ adult learning theory (ALT). Knowles was an American educator whose work focused
on the unique aspects and needs of an adult learner (Knowles, 1984). Knowles devised the term
“andragogy” to describe the art and science of instructing adult learners (Knowles, 1984). From
this concept, Knowles defined clear characteristics and assumptions that can be inferred about
how adults learn (Knowles, 1984). He sought to stress the profound differences between child
learners (pedagogy) verses adult learners (andragogy) (Knowles, 1984).
The first of these characteristics is that adult learners have a transformation that occurs in
adulthood (Knowles, 1984). This evolution takes them away from a childlike dependent
personality to having a greater awareness of their self-concept (Knowles, 1984). They are no
longer dependent but self-directed and independent human beings (Knowles, 1984). The next
assumption of the theory is that the adult learner has a multitude of diverse experiences that can
be used as a resource for further learning (Knowles, 1984). Third, the adult learner has reached a
level of higher maturity, has a readiness to learn, and desires to develop in his or her social role
in the world around them (Knowles, 1984). The fourth characteristic of adult learners is the
movement away from concept/subject-centered learning to problem-centered learning (Knowles,
1984). Adult learners are most interested in learning about things that have immediate relevance
and impact on their jobs, community, or home (Knowles, 1984). Lastly, the fifth assumption in
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adult learning theory is the motivation to learn (Knowles, 1984). Adult learners have matured
into human beings whose desire to learn something new comes from within (Knowles, 1984).
Knowles believed the methods being used to educate adult learners were flawed and
needed to be revised (Knowles, 1984). Adult learners are motivated to learn a concept when they
know the “why” behind it and how it will be used in their daily lives (Knowles, 1984). Secondly,
adult learners avoid and do not respond to prompts to memorize large lists or other assignments
that do not place value on their limited time (Knowles, 1984). In contrast, instruction should be
task-oriented with clear goals and objectives to follow (Knowles, 1984). An educator should also
remember that unlike teaching small children, adult learners bring vastly different perspectives,
experiences, and backgrounds into the learning environment (Knowles, 1984). Learning
materials and activities should account for the diverse backgrounds of the learners (Knowles,
1984). Learning will also be more valuable and meaningful to the adult learner if it is selfdirected, enabling the learners to gain knowledge independently but with adequate support and
guidance from the instructor (Knowles, 1984).
To better understand how adult learning theory (ALT) applies to this project, Figure 1
provides a visual representation of the theory in relation to the project's objectives and goals.
Mental health providers are faced with the tremendous task of caring for the depressed patient
population. As discussed earlier in this document, TRD can be challenging to find a plan of care
that gives each patient symptom relief. Each provider has unique patient experiences that
motivate them to want to seek out new information and treatment options for depressed patients.
Based on these factors, the readiness to learn about intravenous ketamine is high. Adult learners
are most interested in learning about things that have immediate relevance and impact on their
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jobs. Adult learning is problem-centered versus concept-centered. This education will be
problem-centered as it is estimated that around 30% of people with MDD are resistant to
traditional treatments, and intravenous ketamine can provide an alternative treatment opportunity
for these providers’ patients (Lent et al., 2019). Practitioners should be able to immediately use
the information learned and be able to refer patients to the numerous ketamine clinics that are
becoming available in many communities.
Figure 1
Adapted Knowles’ Characteristics of Adult Learners Illustration

1. Self-Concept
Mental Health Providers are
professional adult learners
who are self-directed and
independent in learning and
practice.
2. Adult Learner Experience
Learners have diverse
backgrounds in healthcare,
culture, experience,
education and socioeconomic
class. All of these elements
contribute to how this adult
learns to information

Knowles’ Characteristics
of Adult Learners:
Application to Instructing
Mental Health Providers
on Intravenous Ketamine
for Major Depressive
Disorder

5. Motivation to Learn
The motivation to learn about this
new treatment option comes
from the internal motivation for
continuing education to provide
excellent care to patients.

4. Orientation to Learn
Learning about intravenous
ketamine for MDD is able to
change their treatment strategy
immediately for these patients

3. Readiness to Learn
Mental Health Providers strive to provide
the best care for their patients, including
seeking out new education and treatment
opportunities to enhance their practice.

Adapted from Knowles, M. (1984). The adult learner: A neglected species. (3rd ed.) Houston TX: Gulf Publishing
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Literature Synthesis
Evidence Search
A literature search for supporting articles was conducted in PubMed and CINAHL. A
preliminary search using the words “ketamine AND intravenous infusion AND major depressive
disorder” resulted in 46 results in PubMed. After applying filter limitations, including
publications less than five years old, the English language, and humans only, the results
decreased to 23 articles. Next, MeSH terms were applied with the same filters as listed above.
The MeSH terms used were ketamine, intravenous infusion, depressive disorder-major, and
depressive disorder-treatment resistant resulted in 19 results. From there, the limitations were
increased to full text, clinical trial, randomized controlled trial (RCT), and systematic reviews.
This decreased the results to 12 articles that were more appropriate for this project’s objectives.
These search terms yielded some results for esketamine. Esketamine is another ketamine
treatment option for depression but is administered nasally and was excluded for this project’s
purposes. In CINAHL, the same preliminary search words were used and yielded 34 results
without any limiting filters. The advanced search option was then used with filters, including
publications less than five years old, English language, and age greater than 19. This resulted in
eight relevant articles, of which five were used for this literature synthesis. All duplicate articles
between the two databases were omitted.
Strengths and Weaknesses of Evidence
One of the groundbreaking RCTs using intravenous ketamine for major depression was
conducted by Berman et al. (2000). Based on promising findings in preclinical animal models,
the researchers conducted a placebo-controlled, double-blinded RCT with seven human
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participants (Berman et al., 2000). The results demonstrated a significant improvement in
depressive symptoms (measured on the Hamilton Depression Rating Scale) in the 72 hours postinfusion compared to the control group (Berman et al., 2000). However, all but one participant
demonstrated a return to initial depressive symptoms two weeks post-infusion (Berman et al.,
2000). With the positive results from this study and others, low-dose intravenous ketamine for
depression suggested that it could benefit this population and has inspired several further studies
to determine its efficacy.
Coyle and Laws (2015) conducted a meta-analysis of 21 RCTs (n=437) that examined
MDD and BD patients. The researchers analyzed patients’ responses to low-dose ketamine
infusions (single infusions or a series of infusions at 0.5mg/kg x 40 minutes) (Coyle & Laws,
2015). A single ketamine infusion elicited statistically significant antidepressant effects up to
seven days post-infusion (Coyle & Laws, 2015). In regard to gender response differences, the
percentage of males within a given RCT was a predictor of antidepressant response at the sevenday time frame (Coyle & Laws, 2015). The authors acknowledged that the majority of these
studies were pre- and post-test models, and further comparison with placebo-controlled RCTs
would further clarify the effectiveness of ketamine’s antidepressant effects over time (Coyle &
Laws, 2015).
Another systemic review conducted by Kishimoto et al. (2016), including nine RCTs
(n=234), found similar results to Coyle and Laws’ (2015) study. Superior antidepressant efficacy
was observed for the ketamine infusion group compared with the saline control group and with
the pseudo placebo infusion group, which received a low dose benzodiazepine, midazolam
(Kishimoto et al., 2016). Kraus et al. (2017) also did a meta-analysis of 12 RCTs (n=226) that
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examined TRD and BD. In all studies included, ketamine had positive results when compared to
placebo groups. Again, authors in both studies noted ketamine antidepressant effects were
transient, lasting only one to two weeks at best (Kishmoto et al., 2016; Kraus et al., 2017).
In a more extensive meta-analysis conducted by Papadimitropoulou et al. (2017), the
researchers found that treatment with intravenous ketamine for treatment-resistant depression
demonstrated rapid antidepressant effects. The meta-analysis included 31 RCTs (n=5,515). A
unique contribution this review provides is a comparison of ketamine to several commonly
prescribed depression and mood-stabilizing medications as well as to somatic treatments like
electroshock therapy (ECT) and repetitive transcranial magnetic stimulation (rTMS)
(Papadimitropoulou et al., 2017). None of the RCTs assessed patients’ depression symptoms past
two weeks after the initial intravenous ketamine infusion, which was a limitation of this metaanalysis (Papadimitropoulou et al., 2017).
Overall, further research is needed to evaluate the effectiveness of long-term
antidepressant effects with intravenous ketamine. Kwon et al. (2018) conducted a case study on a
single patient who had suffered from treatment-resistant depression for six years prior to starting
ketamine infusions. They followed this patient from treatment initiation and through the
following 10 months (Kwon et al., 2018). Ketamine infusions were administered over two weeks
for 36 infusions (Kwon et al., 2018). The patient’s antidepressant therapy was continued in
addition to ketamine infusions (Kwon et al., 2018). This patient experienced no suicidal ideation
and a 50% reduction in depressive symptoms measured on the Montgomery-Asberg depression
rating scale (MADRS) (Kwon et al., 2018). An additional concern for long-term ketamine usage
is the possibility of cognitive and memory impairments (Kwon et al., 2018). At the time of
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publication, this patient had not experienced any adverse neurological events (Kwon et al.,
2018). While one patient’s experience cannot be generalized to the broader population, it does
demonstrate that other patients receiving intravenous ketamine may be able to have sustained
antidepressant benefits with maintenance ketamine infusions past the introductory treatment
phase (Kwon et al., 2018). More studies with adequate sample sizes and control groups are
needed to fully evaluate the long-term benefits of ketamine infusions.
Synthesis, Gaps and Limitations
After reviewing the literature available, some relevant themes are noted. First, the
evidence for ketamine’s efficacy in treating TRD, MDD, BD, and suicidal ideation is apparent
and supported by several studies. Second, the antidepressant effects from infusion are rapid in
nature, with immediate relief experienced by patients. Patients who are “non-responders” are
discussed in the literature but apply to a small percentage of people receiving ketamine infusions.
Moreover, the research demonstrates that the dosage, 0.5mg/kg x 40 minutes, whether multiple
infusions or a single infusion, is the dose most positively correlated to antidepressant effects.
Common side effects noted in the literature included hypertension, tachycardia,
restlessness, blurred vision, headache, nausea/vomiting, mild hallucinations, vivid dreams,
dissociative events, and lightheadedness (Kraus et al., 2017; Riva-Posse et al., 2018). All side
effects were deemed treatable, reversible, or preventable with other medications and rarely
resulted in a discontinuation of treatment (Kraus et al., 2017: Coyle & Laws, 2015).
This literature review also uncovered that discontinuing current antidepressant
medications is not necessary to receive the treatment benefits of ketamine. Patients should be
maintained on all current medications, with ketamine added as an adjunct therapy (Kraus et al.,
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2017; Kwon et al., 2018). However, despite some outlying evidence as presented by Kwon et al.
(2018), intravenous ketamine’s main limitation lies in the lack of literary evidence that
demonstrates sustained and long-lasting antidepressant results. As previously stated in this
section, additional studies that follow patients for an extended period of time are essential to
determining the long-term benefits or shortcomings of intravenous ketamine infusions for
psychiatric disorders.
METHODS
Project Design
This quality improvement (QI) project was designed as an educational intervention for
PWC mental health professionals who care for patients with treatment-resistant MDD and
interested in learning about ketamine therapy for depression. This project used quantitative
methods and descriptive statistics. Due to the COVID-19 pandemic crisis and safety concerns for
participants, a remote, asynchronous educational session was conducted with a pre- and post-test
survey electronically. The QI learning objectives were measured by assessing the baseline
knowledge of mental health professionals about ketamine infusions for MDD, knowledge gained
after the educational presentation, and intent to refer patients for this treatment.
Model for Implementation
The conceptual model that guided this quality improvement (QI) project was the model
for improvement developed by Langley et al. (2009). This model provides a mechanism for
initiating change within an organization (Langley et al., 2009). Three key questions are asked
within the model: What are we trying to accomplish? How will we know that a change is an
improvement? What change can we make that will result in improvement? (Langley et al., 2009).
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When a team is established to initiate a change, team members must determine a goal, establish
how it will be measurable, and an intervention to achieve the improvement (Langely et al.,
2009). The Institute for Healthcare Improvement (IHI) adapted this model for the healthcare
environment change process (IHI, 2020).
The second component to the model for improvement is the plan-do-study-act (PDSA)
tool (IHI, 2020). It was utilized to evaluate the implementation changes (IHI, 2020). This project
aimed to improve mental health professionals’ education regarding intravenous ketamine for
treatment-resistant MDD. The PDSA tool allows for planning an intervention, seeing how it
works in a real-life setting, observing and analyzing the results, and making improvements based
on the information gained (IHI, 2020). Figure 2 illustrates the model for improvement and PDSA
process in relation to this DNP project.
Setting and Stakeholders
This project's setting was Peak Wellness Center (PWC), an outpatient mental health and
substance abuse treatment center founded in 1959 serving the state of Wyoming (PWC, 2020a).
This organization operates four clinics located in Albany, Goshen, Laramie, and Platte Counties
(PWC, 2020a). Some 5,038 patients were provided mental health services in 2019 (PWC,
2020b). Of the center’s adult patient population, 29% suffered from affective mood disorders
(PWC, 2020b). PWC employs 110 mental health professionals (PWC, 2020a). The identified
stakeholders include patients with treatment-resistant major depressive disorder and their
families, psychiatric mental health nurse practitioners, psychiatrists, psychologists, physicians,
licensed professional counselors, licensed clinical social workers, and behavioral health
registered nurses.
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Figure 2
Model for Improvement Illustration
The objective of the
project is to educate
mental health
professionals on the
benefits of intravenous
ketamine as a treatment
option for MDD.
The improvement will be
more mental health
professionals will be
equipped with the
knowledge to identify and
recommend intravenous
ketamine for depression
in patients who have been
resistant to traditional
treatment.
The change
implementation will be
evaluated by a pre and
post test measuring the
understanding of learning
objectives in the
educational presentation.

Model For Improvement

Make poster presentation to be
presented at a mental health
professional conference and
further disseminate
information about intravenous
ketamine for MDD

Act

Analyze data and feedback
obtained from pre/post test
surveys, Modify education to
better fit mental health
professionals needs

Plan
Design educational module learning
objectives, and pre/post test assessment
for mental health professionals on
intravenous ketamine for MDD

Cycle of
Improvement

Study

Do

Identify and recruit interested
participants, Give educational
presentation via an online format
convenient for participants

Figure 2: Adapted from Langley, G.L., Moen, R., Nolan, T.W., Norman, C.L., &

Adapted
from
Langley,
G. guide:
L., Moen,
R., Nolan,
T. W., Norman, C. L., & Provost, L. P. (2009). The improvement guide: A
Provost,
L.P. (2009).
The improvement
A practical approach
to enhancing
organizational performance. (2 ed.) Jossey-Bass Publishers.
practical
approach to enhancing organizational performance. (2nd ed.) Jossey-Bass Publishers.
nd

Planning the Intervention
A 15-minute educational presentation was developed for mental health professionals
detailing strategies for identifying patients that would benefit from intravenous ketamine
treatment, safety considerations, contraindications to treatment, professional exclusions to
treatment, dosing, cost, insurance considerations, as well as efficacy. The concerns regarding the
COVID-19 pandemic necessitated implementation modifications. PWC was primarily
scheduling telemedicine appointments during this project’s planning and was only scheduling inperson appointments when strictly necessary. The stress upon the US healthcare system and the
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University of Arizona students’ temporary removal from clinical environments during project
planning resulted in changing implementation plans from an in-person presentation to remote. A
contactless electronic format to decrease risk to participants and the project investigator was
determined to be the preferred option by PWC. The project investigator (PI) recorded an
asynchronous educational presentation to meet the request of the site.
The educational presentation was recorded with Loom: Video Messaging for Work and
Education (Loom, 2020). Loom was chosen for ease of use for both the PI and participants.
Loom is able to record with a camera, microphone, and a PowerPoint presentation projected on a
computer desktop (Loom, 2020). An additional benefit was the PI was visible in a bubble in the
corner of the screen as the PowerPoint presentation was projected (Loom, 2020). This video
function allowed for more personal interaction between the viewer and presenter.
Loom videos are equally accessible from both Mac and PC users (Loom, 2020). Loom
videos are available instantly after being recorded and were able to be edited by the PI prior to
distribution (Loom, 2020). Participants were able to view the Loom recording with the
corresponding PowerPoint presentation at a date and time of their convenience prior to the
project’s completion date (Loom, 2020). Individual links to the pre-survey, educational video
recording, and post-test were included in the participant recruitment e-mail. Written instructions
to access each link were included. The disclosure statement (Appendix B) was the first document
the participant viewed and accepted before answering the pre-survey questions. Participants were
given two weeks to view the presentation and respond to both the pre and post-test surveys. The
follow-up e-mail reminder was distributed one week after the initial recruitment e-mail to
encourage further participation on February 15, 2021.
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Participants and Recruitment
Participants were recruited by e-mail. Recruitment materials were distributed by e-mail to
all four clinic sites by Christin Covello, PhD, LPC, clinic director of the Albany County location.
Permission to use employee e-mails was granted by the chief clinical officer. The PI e-mailed
Dr. Covello the recruitment materials, and Dr. Covello forwarded them to the intended
participants. The recruiting e-mail detailed the presentation’s specific learning objectives, the
two-week time frame the presentation would be available for viewing (February 8-22, 2021), and
contact information for the PI. Inclusion criteria included licensed mental health professionals
who have experience treating adult patients with depression. The exclusion criteria were
pediatric mental health providers, as this presentation will be focused on intravenous ketamine
for adult patients.
Consent and Ethical Considerations
A site authorization letter (Appendix A) was obtained in May 2020 for permission to
conduct this QI project at PWC. Before origination, the University of Arizona’s Institutional
Review Board (IRB) evaluated this project. An IRB is a group established within an organization
to formally review and monitor research that includes human subjects (U.S. Food and Drug
Administration [FDA], 2019). Based on guidelines established by the FDA, IRBs have the ability
to approve, disapprove, or require modifications to research studies involving human subjects
(FDA, 2019). This DNP project did not meet the criteria of human research (University of
Arizona, 2019). Due to this fact, the Determination of Human Subjects form was completed for
IRB review and a subsequent exemption (University of Arizona, 2019). No modifications or
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amendments were required to gain project approval. Documentation of IRB approval can be
found in Appendix A.
Per the personal communication with Mr. Joseph Forscher, MS, LPC, Chief Clinical
Officer, there was no IRB required at this facility. Therefore, this project was implemented
solely with permission from the University of Arizona IRB and PWC chief clinical officer.
Nevertheless, while this QI project did not necessitate the use of human subjects, it
required the voluntary participation of PWC staff. A discussion regarding ethical considerations
is warranted. In 1979, the Belmont Report was created (U. S. Department of Health and Human
Services [USDHHS], 2018). This document identified justice, beneficence, and respect for
persons as the three ethical principles that should be abided by for the protection of human
subjects in research studies (USDHHS, 2018).
The principle of respect for persons requires project participants’ autonomy to be
preserved (USDHHS, 2018). A disclosure statement (Appendix B) was provided to each
participant prior to the beginning of the project, indicating participation in the QI project was
voluntary. Participants were informed that they could withdraw from the educational session at
any point in the process (Rousch, 2019). Participants acknowledged participating without
collusion or force and of their own free will (Rousch, 2019).
Beneficence refers to acting in a way that provides for the safety and welfare of
participants, including protecting them from abuse or exploitation (HHS, 2018). Participants
were provided the objectives for the project. Personal and identifying information obtained
during data collection was protected and kept confidential (Rousch, 2019). All data were stored
on a password-protected computer only accessible to the project investigator.
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The justice principle requires each person to be treated equitably in the distribution of the
benefits or burdens of the research being conducted (HHS, 2018). All participants were asked to
do all the same undertakings to take part in this DNP project.
Project Timeline
The project planning and development for the QI project was an ongoing process over
several months. Several meetings, phone conversations, and e-mail correspondence occurred
between the project investigator (PI) and PWC. Sufficient time was allocated for each phase of
the project development, including planning, pre-implementation, implementation, and
evaluation. Appendix G provides a detailed account of this DNP project’s timeline.
Data Collection and Analysis
Data collection involved the gathering of the pre- and post-survey responses from
participants. Google Forms software provides data analysis for individual questions, identify
trends within that data based on participants’ responses, and create graphs and charts from the
entered data. This was appropriate for this project as a fixed data set was produced based on the
pre and post-test surveys' answers. Another advantage to Google Forms was data entry was not
necessary. All data is automatically uploaded into spreadsheet form for analysis and cleaning.
Question formats used were the Likert scale and multiple choice (Rousch, 2019). The
pre-survey included five demographic questions and 11 questions to assess knowledge about
treatment-resistant MDD, knowledge about ketamine infusions for depression, and current
referral practices to ketamine providers (Appendix D). The post-survey consisted of the same 11
knowledge and referral questions. Two additional open-ended questions assessed intent to
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change referral practice and an opportunity for participants to offer feedback or comments on the
DNP project (Appendix D).
After the end of the implementation period, the data was analyzed by the PI. The data
analysis indicated if an increased level of knowledge and intent to refer exists by comparing
scores and examining the open-ended questions. (Laerd Statistics, 2020). Variables from
questions were divided into categorical, ordinal, and continuous data sets (Rousch, 2019).
Nominal (occupation) data is displayed as a pie chart. Ordinal data questions (experience) are
displayed as a bar graph (Laerd Statistics, 2020). Pie charts are an inappropriate choice for
ordinal data as inherent order cannot be displayed (Rousch, 2019).
At the conclusion of the analysis, a comprehensive review of the results was completed to
assess the educational presentation’s effectiveness. The measurements of central tendency,
median, and mode, were used to analyze results and to compare change (Laerd Statistics, 2020).
RESULTS
Outcomes
This project was implemented at PWC between February 8-22, 2021. Of the 23 mental
health professionals who were recruited, 10 survey responses were obtained, resulting in a 37%
response rate. During the first week of implementation, six survey responses were collected.
Following the reminder e-mail distribution, four additional survey responses were recorded.
Demographic Results
Of the 10 participants, nine were female (90%), and one was male (10%). Some (30%) of
respondents fell in the 25-34 age range, 30% were 35-44, 10% were 45-54, and 30% identifying
as 55-64 years of age. Eight participants (80%) identified themselves as licensed clinical social
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workers (LCSW) or counselors (LPC), one (10%) as a nurse practitioner (NP), and one (10%) as
a case manager (Figure 3). Participant education levels were varied. The majority of respondents
(n=9) held a master’s level degree or higher. In addition, 40% of participants have been in mental
health care for 0-5 years, 10% for 5-10 years, 30% for 10-20 years, and 20% with 20 or more
years of experience (Figure 4). Some 90% of respondents have worked at PWC for less than five
years, with 10% being employed with the organization for 10-20 years.
Figure 3
Participant Occupation

Figure 4
Participant Years of Experience
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DISCUSSION
This DNP project aimed to provide an educational presentation on intravenous ketamine
for MDD for the mental health professionals at PWC. Following viewing this education, the goal
was that participants would demonstrate an increased knowledge about intravenous ketamine for
depression and how to identify patients who could benefit from this treatment modality. A
secondary objective was to evaluate providers intent to refer qualified patients to ketamine
infusion providers. Figure 5 highlights the number of patients the mental health professionals at
PWC treated or counseled weekly. Ninety percent of respondents interacted with five or more
depression patients every week.
Figure 5
Reported Number of Patients Treated/Counseled with Depression

Summary
The overall results of the post-survey responses are higher than those in the pre-survey.
Prior to the presentation, 30% of respondents reported being knowledgeable about the benefits of
intravenous ketamine compared to the post-survey results, which were 100% (Figure 6). Most
notably, 30% of participants in the pre-survey reported being comfortable talking to their patients
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about intravenous ketamine for MDD. In the post-survey, 70% of providers reported that they
would be comfortable (Figure 7). 20% of respondents in the pre-survey reported intent to refer
qualified MDD patients to ketamine providers. In the post-survey, 80% of respondents reported
an intent to refer (Figure 8). These results indicate the effectiveness of the education presented as
well as the relevancy of the information to PWC’s practice.
Figure 6
Participant Intravenous Ketamine Knowledge
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Figure 7
Reported Level of Comfort Discussing Ketamine Treatment with Patients

Figure 8
Reported Intent to Refer to Ketamine Providers

Interpretation
Overall, all questions assessing intravenous ketamine knowledge of participants
demonstrated an increased level of understanding between the pre- and post-surveys. Prior to the
presentation, none of the respondents could identify ketamine clinics located in Wyoming.
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However, following the education presentation, 100% of respondents reported knowing where
ketamine clinics could be found locally.
Qualitative responses were also recorded in the form of semi-structured, open-ended
questions requesting feedback and comments and any concerns respondents had about ketamine
for their patients. Table 1 highlights those responses categorizing them into two themes, useful
information and relevancy to practice. From this gathered data, the cost is an overreaching theme
that was a concern for participants and a potential barrier for mental health professionals to refer
their patient population to ketamine providers.
Table 1
Participant Feedback and Responses
Useful Information
Overall, very interesting. a lot of
information that I was not aware
of.
Great presentation! Thank you for
the information.
Good luck with your project. Great
topic.
Thank you for sharing your
knowledge!

Relevancy to Practice

Both

My main concern is the side effects
for clients who have severe medical
conditions, but ketamine treatment
may assist with their depression in
some way.

I appreciate the information, and I
would love to hear more about it in
order to offer this to my patients. I
would also be curious if there were
any financial support for people
who fit the criteria of trying
ketamine, but do not have the
money to afford it.

Cost, most would not be able to
afford this treatment.
The cost is too high for almost all
of my patients.
I would be concerned to
recommend its use to patients with
past addictions.

I would want to do more research
on the side effects that you
mentioned in the beginning that led
to ketamine being used less. The
cost is also prohibitive for many
people.

Two participants (7 and 9) remained consistent in their negative responses in the pre- and
post-survey to two key questions: comfort level in discussing intravenous ketamine with patients
and intent to refer. The respondents were outliers in comparison to the majority (80%), which
reported increased comfort level discussing ketamine with patients and increased likelihood of
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referral of qualified patients for ketamine treatment. Interestingly, these respondents had
identical demographic data (25-34 y.o., female, counselor/therapist, 0-5 years practice
experience, and treating >15 patients per week who suffer from depression). Table 2 offers a
closer look into the qualitative data obtained from these two participants in the open-ended
questions portion of the post-survey.
Table 2
Respondent Response Comparison
Describe any concerns regarding
intravenous ketamine for your
patient population.

Please provide any comments,
feedback, or suggestions regarding
the presentation.

Respondent #7

I would like to know more about how
ketamine helps reduce depression. What
does it do in the body to reduce symptoms
of depression?

I appreciate the information and I would
love to hear more about it in order to offer
this to my patients. I would also be curious
if there were any financial support for
people who fit the criteria of trying
ketamine but do not have the money to
afford it.

Respondent #9

Lack of knowledge/awareness about the
treatment

No response

In regards to respondent 7, two factors could be driving the failure of the educational
presentation to change her response from a negative (strongly disagree, disagree) to a positive
(agree, strongly disagree). The first factor could be that the participant did not feel comfortable
discussing ketamine infusions with her patients due to cost concerns and patients’ ability to
afford the treatment. A second factor could have been this respondent’s desire to be given a
greater in-depth explanation for how ketamine alters the physiology of the depressed patient.
This was briefly discussed in the education as a more extended discussion was not possible due
to time constraints.
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Respondent 9’s response to concerns regarding ketamine treatment stated “lack of
knowledge/awareness about the treatment.” This statement is too ambiguous to understand if this
comment is referring to the patient’s lack of knowledge or awareness or the respondent’s lack of
knowledge or awareness. This PI hypothesizes it is the patient’s lack of knowledge about
treatment that is being referred to as the participant responded positively to other post-survey
questions that assessed for increased ketamine knowledge (benefits of ketamine,
contraindications, safety considerations).
Implications
Practice and Education
This DNP project demonstrates the positive partnership that can exist between anesthesia
providers and mental health professionals to expand treatment options for treatment-resistant
MDD patients. The positive response to this educational presentation about intravenous ketamine
indicates there is a wider need for this education to mental health professionals in Wyoming and
other communities throughout the US.
Research and Policy
More research evaluating intravenous ketamine for long-term depression maintenance is
key to making this treatment modality available to more people. The use of ketamine for
depression is currently an off-label usage of the medication and, therefore, not covered by
insurance companies. This makes it difficult for people of lower socioeconomic status to access
such treatment as it is currently very expensive. These concerns were reflected in the feedback
from participants. While these are valid concerns, the main goals of this DNP project were to
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educate about the benefits of intravenous ketamine for MDD as well as increase intent to refer to
ketamine providers.
Limitations
The primary limitation of this DNP project was the low participant response rate. While
the respondents of this project showed increased intent to refer patients to ketamine clinics for
treatment following this education, a smaller sample size makes it difficult to infer if the same
impact would be observed with a group of a larger sample size. An extension of the
implementation window may have increased the response rate. Moreover, an in-person
presentation may have resulted in increased participation, but due to COVID-19 the online
format was the safer option.
Another limitation of this project was the omission of a question asking participants to
identify which PWC site they work at in the pre-survey. This information would have been
beneficial to have to be able to assess learning needs based on individual sites. Knowing the
impact of the education on professionals at each site would have been helpful to determine and
gear further education specific to the individual counties that they served.
DNP Essentials Addressed
The Doctor of Nursing Practice Essentials was created by the American Association of
Colleges of Nursing (AACN) to establish the standards and criteria for the DNP degree (Chism,
2016). These standards are the groundwork for the DNP graduate to demonstrate competency
and ensure the advanced practice nurse is proficient to practice in his or her chosen specialty
(AACN, 2006). To be in compliance with these requirements, these essentials were addressed
during the creation and planning of this project.

41

DNP Essential I: Scientific Underpinnings for Practice
DNP Essential I emphasizes the importance of scientific underpinnings for practice
(AACN, 2006). It is the scientific foundation of nursing science and the incorporation of that
knowledge into practice that enhances patient care and improves patient outcomes (AACN,
2006). This project addresses essential one by taking the biophysical, psychosocial, analytical,
and organizational sciences into consideration when developing this project and creating an
evidenced-based educational presentation on ketamine for depression (AACN, 2006).
DNP Essential II: Organizational and Systems Leadership for Quality Improvement and
Systems Thinking
DNP Essential II focuses on organizational and systems leadership for quality
improvement and systems thinking (AACN, 2006). This essential ensure the DNP graduate will
understand how to implement change through quality improvement and integrate it into
organizational settings (AACN, 2006). This project was designed with that in mind and how the
education would be best delivered to PWC.
DNP Essential III: Clinical Scholarship and Analytical Methods for Evidence-Based
Practice
Clinical scholarship and analytical methods for evidence-based practice are the
foundation of DNP Essential III (AACN, 2006). This essential concentrates on the ability of the
advanced practice nurse to critically evaluate emerging research and literature (AACN, 2006).
This essential was addressed in this project by the extensive literature search regarding ketamine
efficacy for depression and translating that information into the education presentation within
this project (AACN, 2006).
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DNP Essential IV: Information Systems/Technology and Patient Care Technology for the
Improvement and Transformation of Health Care
DNP Essential IV relates to technology in information systems and how technology can
be used to improve and transform healthcare (AACN, 2006). The DNP graduate should be able
to effectively use information technology to implement, manage, and analyze health systems and
programs of care (AACN, 2006). Technology made this project’s required formatting and
delivery possible, especially in the setting of a global pandemic. This project relied upon
information technology for the delivery of the educational presentation and the utilization of
Google forms to collect and analyze participant responses.
DNP Essential VI: Interprofessional Collaboration for Improving Patient and Population
Health Outcomes
Interprofessional collaboration for improving patient and population outcomes is the
basis for DNP Essential VI (AACN, 2006). This essential accentuates the importance of
collaboration among healthcare providers to deliver the highest quality care to patients (AACN,
2006; Chism, 2016). Interprofessional collaboration between anesthesia providers and mental
health professionals regarding ketamine for depression inspired the idea for the formation of this
project. The DNP graduate acts as a leader and facilitator of interprofessional collaborations
(AACN, 2006; Chism, 2016).
DNP Essential VIII: Advanced Nursing Practice
DNP Essential VIII concentrates on advanced nursing practice (AACN, 2006). A DNP
graduate is prepared to demonstrate advanced levels of clinical judgment paired with systems
thinking to deliver evidence-based care (AACN, 2006). Another aspect of this essential is the
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ability to conduct comprehensive needs assessments (AACN, 2006). Prior to designing this
project, a needs assessment of PWC was required. This was necessary to create an evidencebased educational intervention that met their mental health care professionals' current knowledge
level relating to ketamine.
Conclusions
The needs and struggles of people suffering from treatment-resistant MDD are ongoing
and significant for mental health care providers. This DNP project demonstrated knowledge gaps
for mental health providers involving IV ketamine. While limitations such as small sample size
impact the generalizability of these findings, the PWC mental health professionals noted that the
educational presentation positively impacted their IV ketamine knowledge and the beneficial
effects it can have on MDD patients and where patients can access this treatment in Wyoming.
Participant feedback also acknowledged the project’s relevancy and an existing desire for further
education and guidance regarding this topic. Nevertheless, many participants expressed concerns
about the cost of IV ketamine, prohibiting several of their qualified patients from being able to
acquire it. Although this concern is valid, this was not the main objective of this QI project
which intended to educate mental health professionals about intravenous ketamine and assess the
intent to refer. Further research is needed to show the long-term benefits of IV ketamine therapy
for depression symptom maintenance so that insurance companies would be compelled to add IV
ketamine to insurance plans. This would make ketamine infusions a realistic treatment option for
a larger group of people suffering from MDD.
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Plan for Sustainability
The long-term sustainability of any change is dependent on several factors (Armstrong &
Sables-Baus, 2019). One of those factors is engaging and collaborating with individuals
impacted by the change (Harrington et al., 2015). The discussions with PWC leadership in the
planning phase regarding perceptions of the most useful format for the education presentation as
well as content they would find pertinent to their patient population encourages subsequent
sustainability (Harrington et al., 2015). The project was implemented in collaboration with each
of the PWC sites' directors with a strong buy-in for project execution and success, which is key
to sustainability (Armstrong & Sables-Baus, 2019). By providing PWC mental health providers
with the referral forms and contact information for local ketamine clinics, sustainability is more
probable as the information needed to refer patients is readily available.
Plan for Dissemination
Following completion, this project’s results will be made available to the stakeholders at
all four PWC locations. The site has expressed a desire to further distribute the educational
presentation to mental health professionals at Volunteers of the America-Northern Rockies, a
group that serves communities in northern Wyoming. A merger between PWC and this
organization is planned for mid-2021. The project investigator will make the education materials
available to the leadership from Volunteers of the America-Northern Rockies for this purpose.
The Arizona Association of Nurse Anesthetists (AANA) spring 2021 meeting will
include a virtual event for poster presentations of recent scholarly work. A poster of this DNP
project’s results will be included at this event as another manner in which these results will be
disseminated.
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APPENDIX A:
PEAK WELLNESS CENTER SITE APPROVAL / THE UNIVERSITY OF ARIZONA
INSTITUTIONAL REVIEW BOARD AUTHORIZATION LETTER
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Peak Wellness Center
510 West 29 Street
Cheyenne, Wyoming 82001
th

May 28, 2020
University of Arizona Institutional Review Board
c/o Oﬃce of Human Subjects
1618 E Helen Street
Tucson, Arizona 85721
Dear IRB Members,
Please note that Ms. Lindsey A. Lindly, University of Arizona Doctor of Nursing Practice student, has
permission of the Peak Wellness Clinic to conduct a quality improvement project at our facility for her pr
oject, “Ketamine Infusions for Treatment Resistant Major Depressive Disorder.” I understand that the
purpose of this project is quality improvement with no actual human research.
Ms. Lindly will conduct a remote, prerecorded educational presentation for mental health professionals at
Peak Wellness Clinic. She will recruit participants through email. The email will describe the project,
what they will be asked to do, the time involved, and a link to the prerecorded presentation and online
pre and posttest surveys. All activities related to this project will be completed by no later than May 2021.
Ms. Lindly has agreed to provide a copy of the University of Arizona Determination to my oﬃce before
she recruits participants. If the University of Arizona Institutional Review Board has questions or conce
rns regarding the permission being granted by this letter, please contact me at (3076352753).
Signed,
Jun 01 2020

Joseph Forscher, MS, LPC
Chief Clinical Oﬃcer

V 201301
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Human Subjects
Protection Program

Date:

1618 E. Helen St.
P.O.Box 245137
Tucson, AZ 85724-5137
Tel: (520) 626-6721
http://rgw.arizona.edu/compliance/home

January 25, 2021

Principal Investigator: Lindsey Ann Lindly
Protocol Number:

2101407477

Protocol Title:

Ketamine Infusions for Treatment-Resistant Major Depressive Disorder

Determination:

Human Subjects Review not Required

Documents Reviewed Concurrently:
Data Collection Tools: Post-Test_ Ketamine Infusions for MDD.pdf
Data Collection Tools: Pre-Test_ Ketamine Infusions for MDD.pdf
HSPP Forms/Correspondence: Lindly IRB Determination Form (2019) Final .pdf
Other Approvals and Authorizations: Advisor Confirmation Email.pdf
Other Approvals and Authorizations: Final Lindly Site Authorization Peak Wellness Center .pdf

Regulatory Determinations/Comments:
• Not Research as defined by 45 CFR 46.102(l): As presented, the activities described above
do not meet the definition of research cited in the regulations issued by U.S. Department of
Health and Human Services which state that "Research means a systematic investigation,
including research development, testing, and evaluation, designed to develop or contribute
to generalizable knowledge. Activities that meet this definition constitute research for
purposes of this policy, whether or not they are conducted or supported under a program
that is considered research for other purposes. For example, some demonstration and service
programs may include research activities. For purposes of this part, the following activities
are deemed not to be research."
The project listed above does not require oversight by the University of Arizona.
If the nature of the project changes, submit a new determination form to the Human Subjects
Protection Program (HSPP) for reassessment. Changes include addition of research with children,
specimen collection, participant observation, prospective collection of data when the study was
previously retrospective in nature, and broadening the scope or nature of the study activity. Please
contact the HSPP to consult on whether the proposed changes need further review.
The University of Arizona maintains a Federalwide Assurance with the Office for Human
Research Protections (FWA #00004218).
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CONSENT DOCUMENT (DISCLOSURE FORM, CONSENT FORM)
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Ketamine Infusions for Treatment-Resistant Major Depressive Disorder
Disclosure Statement for Consent to Participate
Lindsey A. Lindly
The purpose of this Doctor of Nursing Practice project is to increase knowledge among mental
health professionals at Peak Wellness Center regarding intravenous ketamine for treatmentresistant major depressive disorder. The goal is to assist mental health professionals at Peak
Wellness Center in identifying patients who may benefit from this treatment option.
If you choose to take part in this project, you will be asked to take a pre-presentation survey,
watch a fifteen-minute PowerPoint presentation, and take a post-presentation survey. The time
estimated for participation in this project is a total of twenty-five minutes or less. There are no
foreseeable risks associated with participating in this project and you will receive no immediate
benefit from your participation. Survey responses are anonymous.
If you choose to participate in the project, participation is voluntary; refusal to participate will
involve no penalty or loss of benefits to which you are otherwise entitled. You may withdraw at
any time from the project. In addition, you may skip any question that you choose not to answer.
By participating, you do not give up any personal legal rights you may have as a participant in
this project.
For questions, concerns, or complaints about the project, you may email Lindsey A. Lindly,
BSN, RN, CCRN at (307) 631-4471 or at llindly@email.arizona.edu
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Ketamine Infusions for Treatment-Resistant Major Depressive Disorder
Conflict of Interest Disclosure Statement
Lindsey A. Lindly
The purpose of this Doctor of Nursing Practice project is to increase knowledge among mental
health professionals regarding intravenous ketamine for treatment-resistant major depressive
disorder. The goal is to assist mental health professionals in identifying patients who may benefit
from this treatment option.
The project investigator, Lindsey A. Lindly, has no personal, professional, business, or financial
relationship with the ketamine clinics discussed in the project proposal and during the
educational presentation. The project investigator does not stand to gain any financial
compensation from patient referrals to ketamine clinics from Peak Wellness Center mental health
professionals.
For questions, concerns, or complaints about the project, you may email Lindsey A. Lindly,
BSN, RN, CCRN at (307) 631-4471 or at llindly@email.arizona.edu
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RECRUITMENT MATERIAL (RECRUITMENT EMAILS)
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Dear Participant,
You are invited to participate in an educational session involving the use of intravenous ketamine
for major depressive disorder. This session will include a short PowerPoint presentation, and you
will be asked to complete a short survey both prior to and following the presentation.
Educational material has been adopted from current literature and recommendations from the
American Association of Nurse Anesthetists and American Psychiatric Nurses Association. You
are being asked to participate based on your professional practice involving the care of patients
with major depressive disorder.
Participation in this educational session is voluntary, with no known risks. Personal identifiers
and participant feedback will be anonymous and confidential. Your feedback can be used to
modify site-specific intravenous ketamine practice guidelines and future scholarly projects.
This educational session has been organized by student registered nurse anesthetist, Lindsey
Lindly, as part of her Doctor of Nursing Practice Project. Your decision to decline or stop
participation at any time will be respected and will not affect any future relationship with the
University of Arizona.
For your convenience, three links are provided below to access the pre-survey, PowerPoint
presentation, and post-survey. Please view the presentation and complete the pre and postsurveys no later than Monday, February 22nd, 2021. If you have any questions or concerns
before, during, or after participating in this project, please contact Lindsey Lindly at
llindly@email.arizona.edu.
Thank you for your participation in this project.
Lindsey Lindly, BSN, RN, CCRN
DNP-Nurse Anesthesia Student
University of Arizona
Pre-Survey
https://forms.gle/xrXfJRxc3yhN5cz67
Loom PowerPoint Presentation with Audio
https://www.loom.com/share/3ba98798ec5f46108763e9d8614fb1d5
Post-Survey
https://forms.gle/HvJ7vWyYPTGWVMB37
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Dear Participant,
An e-mail was sent to you one week ago inviting you to participate in an educational session
involving the use of intravenous ketamine for major depressive disorder. If you have already
viewed the presentation, please accept the thanks of the project investigator and delete this email as no further action is required.
If you have not watched the educational presentation and filled out the pre and post-surveys,
please take the time to consider participating in this doctoral project.
For your convenience, three links are again provided below to access the pre-survey, PowerPoint
presentation, and post-survey. Please complete no later than Monday, February 22nd, 2021. If
you have any questions or concerns before, during, or after participating in this project, please
contact Lindsey Lindly at llindly@email.arizona.edu.
Thank you for your participation in this project.
Lindsey Lindly, BSN, RN, CCRN
DNP-Nurse Anesthesia Student
University of Arizona
Pre-Survey
https://forms.gle/xrXfJRxc3yhN5cz67
Loom PowerPoint Presentation with Audio
https://www.loom.com/share/3ba98798ec5f46108763e9d8614fb1d5
Post-Survey
https://forms.gle/HvJ7vWyYPTGWVMB37
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APPENDIX D:
EVALUATION INSTRUMENTS (PRE-SURVEY QUESTIONS / POST-SURVEY
QUESTIONS)
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Pre-Survey Questions
1. Which age group do you fall within?
1
< 24

2
25-34

3
35-44

4
45-54

5
55-64

6
65+

2. Are you male or female?
1
Male

2
Female

3. Which mental healthcare profession do you identify with most?
1

2

3

Physician (MD/DO)

APRN (NP)

Nurse (RN/LPN)

4
Counselor/Therapist
(LCSW/LPC)

4. How many years have you been practicing in mental healthcare ?
1
0-5 Years

2
5-10 Years

3
10-20 Years

4
20+ Years

5. How many years have you worked at Peak Wellness Center?
1
0-5 Years

2
5-10 Years

3
10-20 Years

4
20+ Years

6. Do you treat/counsel patients with depression?
1
Yes

2
No

7. How many patients would you estimate you treat/counsel with depression on a weekly
basis?
1
0

2
1-5

3
5-10

4
10-15

5
15+

8. I can identify patients who are suffering from major depressive disorder.
1
Strongly Disagree

2
Disagree

3
Agree

4
Strongly Agree

9. I know the clinical standards for identifying patients with treatment-resistant major
depressive disorder.
1
Strongly Disagree

2
Disagree

3
Agree

4
Strongly Agree
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10. I am aware that intravenous ketamine infusions are a treatment option for treatmentresistant major depressive disorder patients.
1
Strongly Disagree

2
Disagree

3
Agree

4
Strongly Agree

11. I am knowledgeable on the benefits of intravenous ketamine.
1
Strongly Disagree

2
Disagree

3
Agree

4
Strongly Agree

12. I am familiar with the safety considerations associated with ketamine infusions for
depression.
1
Strongly Disagree

2
Disagree

3
Agree

4
Strongly Agree

13. I know the contraindications to intravenous ketamine infusion therapy.
1
Strongly Disagree

2
Disagree

3
Agree

4
Strongly Agree

14. I feel comfortable talking to my patients about intravenous ketamine as a possible
treatment for depression.
1
Strongly Disagree

2
Disagree

3
Agree

4
Strongly Agree

15. I am likely to refer a patient with qualifying depression symptoms to a certified
ketamine provider.
1
Strongly Disagree

2
Disagree

3
Agree

4
Strongly Agree

16. I am aware of the locations of certified ketamine clinics in Wyoming.
1
Strongly Disagree

2
Disagree

3
Agree

4
Strongly Agree
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Post-Test Survey Questions
1. I can identify patients who are suffering from major depressive disorder.
1
Strongly Disagree

2
Disagree

3
Agree

4
Strongly Agree

2. I know the clinical standards for identifying patients with treatment-resistant major
depressive disorder.
1
Strongly Disagree

2
Disagree

3
Agree

4
Strongly Agree

3. I am aware that intravenous ketamine infusions are a treatment option for treatmentresistant major depressive disorder patients.
1
Strongly Disagree

2
Disagree

3
Agree

4
Strongly Agree

4. I am knowledgeable on the benefits of intravenous ketamine.
1
Strongly Disagree

2
Disagree

3
Agree

4
Strongly Agree

5. I am familiar with the safety considerations associated with ketamine infusions for
depression.
1
Strongly Disagree

2
Disagree

3
Agree

4
Strongly Agree

6. I know the contraindications to intravenous ketamine infusion therapy.
1
Strongly Disagree

2
Disagree

3
Agree

4
Strongly Agree

7. I feel comfortable talking to my patients about intravenous ketamine as a possible
treatment for depression.
1
Strongly Disagree

2
Disagree

3
Agree

4
Strongly Agree

8. I am likely to refer a patient with qualifying depression symptoms to a certified
ketamine provider.
1
Strongly Disagree

2
Disagree

3
Agree

4
Strongly Agree
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9. I am aware of the locations of certified ketamine clinics in Wyoming.
1
Strongly Disagree

2
Disagree

3
Agree

4
Strongly Agree

10. Please describe any concerns regarding intravenous ketamine for your patient
population.

11. Please provide any comments, feedback, or suggestions regarding presentation or
surveys.
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APPENDIX E:
PARTICIPANT MATERIAL (PARTICIPANT EDUCATION OUTLINE / POWERPOINT
EDUCATION SLIDES)
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Participant Education Outline
I.

II.

III.
IV.

V.
VI.
VII.

VIII.

IX.
X.
XI.

Introduction
a. Name, purpose, expressed appreciation for time and attendance
b. Conflict of interest disclosure statement
c. Final reminder to take pre-presentation survey prior to viewing
Background
a. History of ketamine
b. Brief overview on pharmacology
c. Primary Uses
d. Secondary Uses
Prevalence of Major Depressive Disorder
a. Treatment-resistance clinical identifiers
Local Problem
a. Briefly discuss demographic data of depression and incident of suicide in each
county (Goshen, Platte, Laramie, and Albany) where the Peak Wellness clinics
are located
Supporting Evidence for Ketamine Infusions for MDD
a. Strengths and weaknesses
Patient Identification
a. Recognizing patient who would potentially be candidates for ketamine infusion
treatment
Contraindications to Ketamine Infusions for Depression
a. High-risk coronary vascular disease, poorly controlled hypertension, unstable
angina, stroke < 3 months prior to treatment, hyperthyroidism, pulmonary
hypertension, severe liver disease, pregnancy, active substance abuse or
intoxication, psychosis, inability to consent
Administration of Therapy
a. Dosing, potential side effects
b. Description of what patients can expect from treatment
c. Length of initial treatment infusions with transition to maintenance infusions
described
Safety Considerations
a. Stressing that patients should continue on their prescribed medications and
counseling as an adjunct with ketamine infusion therapy
Potential Professional Exclusions
a. Pilots, law enforcement, military, health care professionals
Treatment Availability-Local and Regional Ketamine Clinics
a. Wyoming Wellness Clinic, Torrington, Wyoming
i. Tracy Richard, CRNA
b. Jackson Hole Ketamine Clinic, Jackson Hole, Wyoming
i. Aimee Racette, CRNA, Joseph Raboin, CRNA
c. Clinic Ketamine, Rock Springs, Wyoming
i. John (Chris) Kipple, CRNA
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XII.

Insurance and Cost Considerations
a. $300-500 per infusion
b. Potential for insurance coverage in the future
XIII. Referral Process
XIV. Conclusion
a. Further research
b. Invite to contact author with questions about ketamine or presentation contents
c. Instructions and invitation to complete post-survey
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PowerPoint Education Slides
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APPENDIX F:
PROVIDER REFERRAL FORM FOR KETAMINE THERAPY
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Provider Referral Form for Ketamine Therapy

Phone: 307-532-3035
Email: Trichard@WyomingWC.com

Ketamine Infusion Provider: Wyoming Wellness Center - Tracy Richard CRNA, APRN

I am currently treating (patient name): ___________________________________________________

□Treatment-Resistant Depression □PTSD □Fibromyalgia □Severe Post-Partum
□Severe Anxiety □Chronic Pain-Poorly controlled □Complex Regional Pain Syndrome (CRPS)
□Severe Neuropathic Pain □Phantom Limb Pain □Postherpetic Neuralgia □OCD □Migraines
Conditions Referred for: (check applicable)
Depression

□Other: List below please
Other conditions & diagnosis)__________________________________________________________

□

I attest, as this patient’s PCP or Mental health provider, this patient Does Not have schizophrenia or other acute

psychosis disorders and does not have untreated/uncontrolled hypertension or physically limiting heart conditions.
I feel that Ketamine infusion therapy may benefit this patient and am referring him/her for evaluation as an adjunctive
treatment for his/her diagnosis. I agree to collaborate with my patient’s Ketamine provider regarding the treatment of
my patient and order lab or other testing if requested by Ketamine infusion provider.
I acknowledge that I may contact my patient’s provider via phone, email, or any other means, to discuss the treatment
protocol and may request more information about this therapeutic option from provider or review it at
www.WyomingWC.com.
I will continue to follow and direct the care of my patient during and after the completion of the course of therapy and if
applicable, will coordinate his/her care with other medical or mental health providers as needed.
Please fax over with referral: Most recent H&P, ECG/Echo/Cardiology notes (if available) and any recent labs.
Provider Signature and Date:
____________________________________________________________Date:____________________
Printed name:
_____________________________________________________________________________________
Phone Number:

Email:

___________________________

________________________________
Fax:
________________________________
CONFIDENTIAL

Thank you so much for the opportunity to participate in the care of your patient!!
We do not take this honor lightly! ~~ Wyoming Wellness Center
Fax# 949-577-4626
601 Niobrara Ave, Torrington, WY 82240

Page 1 of 1
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APPENDIX G:
PROJECT TIMELINE
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APPENDIX H:
LITERATURE REVIEW GRID
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Pub. Year
Author’s Last
Name

Title of
Publication

Bryant et al., 2019

Effects of repeated
intravenous
ketamine in
treatment-resistant
geriatric depression

Type of Study

Case series(N=6)

Main Outcomes or
Findings
•
•

•
•

•

•

•

Caddy et al., 2015

Ketamine and other
glutamate receptor

Systemic review with
meta-analysis of 9

Level VI evidence
All participants had
TRD and had tried
multiple
drugs/ECT/rTMS/
psychotherapy
0.5mg/kg x 40 mins
Majority of patients
were non responders
to treatment (4
responded to the acute
infusions, but
depression symptom
relief was not
sustained)
Maintenance
ketamine infusions
were given
intermittently every 26 weeks
2 participants relapsed
back into addictive
behaviors after years
of sustained sobriety
MADRS scale used,
Positive response was
defined as a 50%
reduction in
depressive symptoms

• Level 1 evidence

Support for and/or link to project

•
•
•
•
•

•

Small sample size
Addresses efficacy of multiple doses of IV
ketamine over longer durations of time
Hypothesized low efficacy in the elderly population
(65-82 y.o.), More research needed
Implications for Project: Does not support my
project question. Consider limiting IV ketamine
infusions for MDD to those < 65 y.o.
Citation: Bryant, K. A., Altinay, M., Finnegan, N.,
Cromer, K., & Dale, R. M. (2019). Effects of
repeated intravenous ketamine in treatmentresistant geriatric depression: A case series. Journal
of Clinical Psychopharmacology, 39(2), 158-161.
doi:10.1097/JCP.0000000000001006

Cochrane review: search strategy and appraisal
methods described
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Pub. Year
Author’s Last
Name

Cohen et al., 2018

Title of
Publication

Type of Study

Main Outcomes or
Findings

Support for and/or link to project

modulators for
depression in adults

RCTs (N=277). These 9
RCTs included TRD
patients only.

• All relevant studies
•
included up to January
2015
•
• Double or single blind •
RCTs comparing
ketamine, memantine,
•
or other glutamate
receptor modulators
•
with placebo, other
psychotropic drugs, or
ECT in adults with
TRD-MDD
•
• Confusion and
emotional blunting
most common side
effects
• Single Infusions
(0.5mg/kg x 40 mins
& 0.4mg/kg x 40
mins)
• Series infusions
(0.5mg/kg x 40mins)
• Among the 11 drugs
included in this SR,
only ketamine was
more effective than
placebo at reducing
depressive symptoms.

Consensus
guidelines on the
use of intravenous

Consensus guideline
based on literature
review and expert

• Extensive literature
review

•
•

Quality of evidence was limited by risk of bias and
small sample size
Intention-to-treat analysis
Adequate blinding difficult because of dissociativepsychotomimetic side effects of ketamine
Further studies with adequate blinding and longer
follow-up needed; longest follow-up was at 2 weeks
Implication to Project: Compared ketamine to a
wide variety of depression/mood stabilizing
medications and ketamine was more effective than
placebo at reducing symptoms
Citation: Caddy, C., Amit, B. H., McCloud, T. L.,
Rendell, J. M., Furukawa, T. A., McShane, R., ...
Cipriani, A. (2015). Ketamine and other glutamate
receptor modulators for depression in adults.
Cochrane Database System Review(9), CD011612.
doi:10.1002/14651858.CD011612.pub2

Does not specifically address psychiatric conditions
or MDD
Search strategy and appraisal methods described
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Pub. Year
Author’s Last
Name

Coyle & Laws,
2015

Title of
Publication

Type of Study

ketamine infusions
for chronic pain
from the American
Society of Regional
Anesthesia and
Pain Medicine, the
American Academy
of Pain Medicine,
and the American
Society of
Anesthesiologists

committee
analysis/development

The use of
ketamine as an
antidepressant: A
systematic review
and meta-analysis

Systemic review with
meta-analysis of 21
RCTs (N=437)
examined MDD and
BD

Main Outcomes or
Findings

Support for and/or link to project

• Expert opinion of
multiple practitioners
who are familiar
with/use IV ketamine
• Consensus guideline
addresses monitoring
considerations, patient
contraindications,
adverse effects, etc.
• Ranks evidence to
support each
recommendation

•

•
•

•
•
•
•

•
•

Level 1 evidence
Single infusions
(0.5mg/kg x 40 mins)
Series infusions
(0.5mg/kg x 40 mins)
Male sex was a
predictor of
antidepressant
response at 7 days

•
•

•
•

Valuable in that it the only consensus guideline in
existence for using ketamine for an alternative
purpose besides anesthesia/analgesia during surgery
Implications for Project: Beneficial in developing
a practice guideline for using IV ketamine to treat
MDD
Citation: Cohen, S. P., Bhatia, A., Buvanendran,
A., Schwenk, E. S., Wasan, A. D., Hurley, R. W., ...
Hooten, W. M. (2018). Consensus guidelines on the
use of intravenous ketamine infusions for chronic
pain from the American Society of Regional
Anesthesia and pain medicine, the American
Academy of Pain Medicine, and the American
Society of Anesthesiologists. Regional Anesthesia
and Pain Medicine, 43(5), 521-546.
doi:10.1097/AAP.0000000000000808
Search strategy, appraisal methods described
Risk of bias examined and described as low to high
Intention-to-treat analysis
Suggested future studies: sensitization-escalated
response, addictive potential, ketamine for
emergency treatment and longer-term treatment for
depression
Implication for Project: Positive response to IV
ketamine noted, Support for project goal
Citation: Coyle, C., & Laws, K. (2015). The use of
ketamine as an antidepressant: A systematic review
and meta-analysis. Human Psychopharmacology:
Clinical and Experimental, 30(3), 152-163.
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Pub. Year
Author’s Last
Name
Cullen et al., 2018

Title of
Publication
Intravenous
ketamine for
adolescents with
treatment-resistant
depression: An
open-label study

Type of Study

Open-label study
(N=13)

Main Outcomes or
Findings
•
•
•
•

•

•

•

Grunebaum et al.,
2018

Ketamine for rapid
reduction of
suicidal thoughts in
major depression:
A midazolamcontrolled

RCT (N=80)

•
•

Support for and/or link to project

0.5mg/kg x 40 mins
6 infusions over 2
week period
6 week, 6 month
follow ups
Predictor of response
included using actual
body weight vs ideal
body weight for
dosing
Those who received
dosing based on
actual body weight
were more likely to a
responder
Participants without
history of trauma
were more likely to
be a responder
One participant
reported feeling a
high level of
suicidality throughout
study

•
•
•

Level II evidence
IV ketamine was
tested on participants
who were
experiencing an acute
period of suicidal
ideation as an adjunct

•
•

•
•
•

•

Small sample size
No blinding or control group
To achieve a dissociative state, pediatric patients
require higher doses of medication to achieve the
same results as compared to adults. Adolescents
have similar increased medication requirements,
may require a higher dose of IV ketamine to
achieved the desired result.
These results would not indicate a recommendation
for IV ketamine in adolescents without further
study with larger sample sizes.
Implication for Project: Consider limiting IV
ketamine to adults > 18 y.o.
Citation: Cullen, K. R., Amatya, P., Roback, M.
G., Albott, C. S., Westlund Schreiner, M., Ren, Y.,
... Klimes-Dougan, B. (2018). Intravenous ketamine
for adolescents with treatment-resistant depression:
An open-label study. Journal of Child and
Adolescent Psychopharmacology, 28(7), 437-444.
doi:10.1089/cap.2018.0030

Fully blinded to participants and study personnel
Two suicides occurred after the study, at 6 and 26
months, during treatment in the community, both by
patients in the ketamine group, one of whom had
been a remitter and the other a nonresponder.
Implication for Project: Caution should be used in
patients with active suicidal ideation

74

Pub. Year
Author’s Last
Name

Title of
Publication

Type of Study

randomized clinical
trial.

Main Outcomes or
Findings

•

•

•

•

Kishimoto et al.,
2016

Single-dose
infusion ketamine
and non-ketamine

Systemic review with
meta-analysis of 9

•

Support for and/or link to project

to ongoing
pharmacotherapy
Current MDD, >16
on the HAM-D scale,
and a score of > on
the SSI scale
Participants either
received IV ketamine
(0.5mg/kg x 40mins)
or IV midazolam
(0.02mg/kg x
40mins) infusion
Adjunctive ketamine
demonstrated a
greater reduction in
clinically significant
suicidal ideation in
depressed patients
within 24 hours
compared with
midazolam
The average SSI
score at day 1 was
4.96 points lower in
the ketamine group
compared with the
midazolam group
(estimate=4.96, CI
95%, p<0.001)

•

Level I evidence

• Search strategy, appraisal methods, and risk of bias
assessment described

Citation: Grunebaum, M. F., Galfalvy, H. C.,
Choo, T. H., Keilp, J. G., Moitra, V. K., Parris, M.
S., ... Mann, J. J. (2018). Ketamine for rapid
reduction of suicidal thoughts in major depression:
A midazolam-controlled randomized clinical trial.
American Journal of Psychiatry, 175(4), 327-335.
doi:10.1176/appi.ajp.2017.17060647
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Pub. Year
Author’s Last
Name

Title of
Publication
N-methyl-daspartate receptor
antagonists for
unipolar and
bipolar depression:
A meta-analysis of
efficacy, safety and
time trajectories.

Type of Study

RCTs (N=234)
MDD/TRD

Main Outcomes or
Findings
•
•

•
•

•

•

Single infusion, 0.5
mg/kg x 40 min
Single infusion 0.27
mg/kg infused x 10
min, followed by
same dose over 20
min
Control: saline or
midazolam
The primary outcome
was depressive
symptom change.
Secondary outcomes
included response,
remission, all-cause
discontinuation and
adverse effects.
No significant
difference in
reporting of adverse
side effects between
ketamine and
placebo/pseudo
placebo groups:
tiredness/fatigue,
woozy/loopy,
dizziness/faintness
Nausea and vivid
dreams were
reported

Support for and/or link to project

• Superior antidepressant efficacy for ketamine
compared with placebo/ pseudoplacebo
• A single infusion of ketamine, but less so of nonketamine NMDAR antagonists, has ultra-rapid
efficacy for MDD and BD, lasting for up to 1 week.
• Implication for Project: Positive response to IV
ketamine noted, Support for project goal, but still
only evaluated patients for symptoms until 1 week
post infusion
• Citation: Kishimoto, T., Chawla, J. M., Hagi, K.,
Zarate, C. A., Kane, J. M., Bauer, M., & Correll, C.
U. (2016). Single-dose infusion ketamine and nonketamine N-methyl-d-aspartate receptor antagonists
for unipolar and bipolar depression: a meta-analysis
of efficacy, safety and time trajectories.
Psychological Medicine, 46(7), 1459-1472.
doi:10.1017/S0033291716000064
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Pub. Year
Author’s Last
Name
Kraus et al., 2017

Title of
Publication
Administration of
ketamine for
unipolar and
bipolar depression

Type of Study

12 RCTs reviewed
examining
unipolar/MDD (N=226)

Main Outcomes or
Findings
•
•
•

•
•
•

•
•

Level II evidence
Single/series
infusions, 0.5 mg/kg
x 40 mins,
0.27 mg/kg infused x
10 min, followed by
same dose x 20 min
0.2 mg/kg x 40 min
vs 0.4 mg/kg over 40
min
Intranasal, 50 mg
Control: saline or
midazolam
Ketamine
consistently superior
to placebo with
average response
rates of 59% (37%88%) after 24 hours.
This equaled an
average reduction of
10.91 points on
HAM-D and 20.8
points on MADRS
Ketamine is a highly
effective and rapidacting antidepressant
Most common side
effects were
dizziness, blurred
vision, restlessness,
nausea/vomiting and

Support for and/or link to project

•
•
•
•
•

•

Search strategy discussed
No description of appraisal methods or bias
assessment noted
Large, transient effect sizes seen at 24 hours after
treatment, lasting 7-14 days
Future research needed to determine how to prolong
antidepressant effects
Implication for Project: Positive response to IV
ketamine noted, Support for project goal, Not as
relevant to my project since intranasal was included
in the literature reviewed
Citation: Kraus, C., Rabl, U., Vanicek, T., Carlberg,
L., Popovic, A., Spies, M., ... Kasper, S. (2017).
Administration of ketamine for unipolar and bipolar
depression. International Journal of Psychiatry in
Clinical Practice, 21(1), 2-12.
doi:10.1080/13651501.2016.1254802

77

Pub. Year
Author’s Last
Name

Title of
Publication

Type of Study

Main Outcomes or
Findings

•

Kwon et al., 2018

Intravenous
ketamine infusion
for a patient with
treatment-resistant
major depression:
A 10-month followup

Caser report (N=1 with
TRD x 6 years)

•
•
•

•

•
•

•
•
•

Support for and/or link to project

headache, which were
all treatable.
Long-term side
effects are not known
and short duration of
antidepressant
response need ways
to prolong ketamine’s
efficacy
Level VI evidence
•
0.5mg/kg x 40 mins
36 total doses given
•
every 1-2 weeks
over 10 month
period
Reported a 50%
•
reduction in
depressive
symptoms
K-MADRS scale
used
Continued on all
current medication
in addition to IV
ketamine therapy
No suicidal ideation
Mild visual/auditory
hallucinations
No
cognitive/memory
impairments noted

Only one participant studied, but followed for a
much longer time frame and received many more
infusions than has been traditionally studied
Implications for Project: Example of how IV
ketamine was used long term and patient had
sustained antidepressant effects with no remission or
suicidal ideation
Citation: Kwon, J. H., Sim, W. S., Hong, J. P.,
Song, I. S., & Lee, J. Y. (2018). Intravenous
ketamine infusion for a patient with treatmentresistant major depression: A 10-month follow-up.
Journal of Clinical Pharmacy and Therapy, 43(4),
581-583. doi:10.1111/jcpt.12669
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Pub. Year
Author’s Last
Name

Title of
Publication

Type of Study

Main Outcomes or
Findings

Support for and/or link to project

at time of
publication
McGirr et al., 2015

A systematic
review and metaanalysis of
randomized,
double-blind,
placebo-controlled
trials of ketamine in
the rapid treatment
of major depressive
episodes.

Systemic Review with
Meta-analysis of 7
RCTs (N=183)
MDD/Unipolar/Bipolar

•
•

•
•

•

•

Level I evidence
The primary outcome
measure was clinical
remission at 24 h, 3
days and 7 days posttreatment.
Control: saline or
midazolam
Overall, SMD of
depression scores =
0.90; 95% CI, 0.66 to
1.13hours observed,
favoring ketamine
Greater efficacy in
unipolar depression
compared to bipolar
depression
Ketamine was
associated with
transient
psychotomimetic
effects, but no
persistent psychosis
or affect switches.

•
•

•
•

•

•

Search strategy, appraisal methods and risk of bias
assessment described
EMBASE, PsycINFO, CENTRAL, and Medline
from 1962 to January 2014 was used to identify
double-blind, randomized controlled trials with
allocation concealment evaluating ketamine in major
depressive episodes.
Intention-to-treat analysis
Recommended additional research and clarification
include specificity of effect to NMDA antagonism,
minimal effective dose, potential benefit of repeated
ketamine infusions, optimizing nonparenteral
administration, long- term safety, identification of
other NMDA agents with fewer adverse effects, and
reduced potential for abuse
Implication for Project: Literature search went
back several years, Efficacy was observed to be
greater in unipolar depression which this project
would focus on with MDD/TRD
Citation: McGirr, A., Berlim, M. T., Bond, D. J.,
Fleck, M. P., Yatham, L. N., & Lam, R. W. (2015).
A systematic review and meta-analysis of
randomized, double-blind, placebo-controlled trials
of ketamine in the rapid treatment of major
depressive episodes. Psychological Medicine, 45(4),
693-704. doi:10.1017/S0033291714001603
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Pub. Year
Author’s Last
Name

Title of
Publication

Papadimitropoulou
et al., 2017

Comparative
efficacy of
ketamine and other
pharmacological
and somatic
interventions in
adult patients with
treatment-resistant
depression: A
network metaanalysis

Type of Study

Systemic review with
meta-analysis of 31
RCTs (N=5,515)

Main Outcomes or
Findings
•
•

•

•
•

Xu et al., 2016

Effects of low-dose
and very low-dose
ketamine among
patients with major
depression: A
systematic review
and meta-analysis

Systemic review with
meta-analysis of 9
RCTs (N=201)
unipolar/MDD/bipolar

•
•
•
•
•

Support for and/or link to project

Level I evidence
Ketamine resulted in
a 9-fold higher
response rate vs
placebo: OR, 9.10;
95% CI, 4.28 to 19.34
Ketamine treatment
demonstrated rapid
antidepressant effects
and was ranked first
among all 12
pharmacologic and 2
somatic interventions
Disease severity
evaluated from
baseline to 2 weeks
Single & series
infusions, 0.5 mg/kg
x 40 mins

•
•

Level I evidence
Single infusion, 0.5
mg/kg x 40 min
Single very low dose,
0.1-0.5 mg/kg IV/
IM/SC x 40 min
Intranasal, 50 mg
Control: saline or
midazolam

•
•
•

•
•
•
•

•

•

•

Large number of participants
Favorable response to IV ketamine at the 2 week
time frame
Comparison to numerous drugs, ECT, and rTMS
Search strategy and appraisal methods described
Bias assessed using Cochrane methods
Implications for Project: IV ketamine
demonstrated favorable results and antidepressant
effects even when compared to rTMS and ECT
therapies. However, response was only measured
acutely and no assessments made after 2 weeks.
Unable to assess if remission occurred or if
antidepressant effects were long lasting.
Citation: Papadimitropoulou, K., Vossen, C.,
Karabis, A., Donatti, C., & Kubitz, N. (2015).
Comparative efficacy of ketamine and other
pharmacological and somatic interventions in adult
patients with treatment-resistant depression: A
systematic review and network meta-analysis.
Current Medical Research and Opinion, 33(4),
https://doi.org/10.1080/03007995.2016.1277201
Search strategy and appraisal methods described
Bias assessed using Cochrane methods
One reported episode of transient manic symptoms
potentially attributable to ketamine
Implication for Project: Positive response to IV
ketamine noted, Support for project goal, Not as
relevant to my project since intranasal was included
in the literature reviewed
Citation: Xu, Y., Hackett, M., Carter, G., Loo, C.,
Galvez, V., Glozier, N., ... Rodgers, A. (2016).
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Pub. Year
Author’s Last
Name

Title of
Publication

Type of Study

Main Outcomes or
Findings
•

Doses at 0.5 mg/kg
infused over 40 min
were generally well
tolerated, with
transient, mild to
moderate dissociative
symptoms and
transient increases in
blood pressure and/or
heart rate with most
resolving within 2
hours or less after
completion of
infusion

Support for and/or link to project

Effects of low-dose and very low-dose ketamine
among patients with major depression: A systematic
review and meta-analysis. International Journal of
Neuropsychopharmacology, 19(4).

MDD=Major depressive disorder, TRD=Treatment resistant depression, PTSD=Post traumatic stress disorder, BD=Bipolar disorder, RCT=Randomized Control Trial,
IV=Intravenous, IM=Intramuscular, SC=Subcutaneous, SMD=Standardized Mean Difference, OR=Odds Ratio, CI=Confidence Interval, ECT=Electroconvulsive therapy,
rTMS=Repetitive transcranial magnetic stimulation, HAM-D=Hamilton Depression Rating Scale, MADRS=Montgomery-Asberg Depression Rating Scale, K-MADRS=KoreanMontgomery-Asberg Depression Rating Scale, SSI=Scale for Suicidal Ideation, HAM-D=Hamilton Depression Rating Scale
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