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Abstract

Background: Chronic pain affects approximately 8 million Canadians (~20%), impacting their physical and mental health
while burdening the health care system with costs of upwards of US $60 billion a year. Indeed, patients are often trialed on
numerous medications over several years without reductions to their symptoms. Therefore, there is an urgent need to identify
new therapies for chronic pain to improve patients’ quality of life, increase the availability of treatment options, and reduce the
burden on the health care system.

Objective: The primary objective of this study is to examine the feasibility of a parallel 3-arm pilot randomized controlled trial
whereby patients are randomized to either intravenous ketamine alone, cognitive behavioral therapy (CBT) and mindfulness
meditation (MM) training (CBT/MM), or the combination of intravenous ketamine and CBT/MM. The secondary outcome is to
assess the durability and efficacy of combination intravenous ketamine and CBT/MM for treatment of chronic pain as compared
to CBT/MM or intravenous ketamine alone (assessed at week 20 of the study).

Methods: This is a single-center, 16-week, 3-arm pilot study that will take place at the Chronic Pain Clinic at St. Michael’s
Hospital, Toronto, Ontario, which receives 1000 referrals per year. Patients will be enrolled in the study for a total of 20 weeks.
Participants who are allocated CBT/MM therapy will receive remote weekly psychotherapy from week 1 to week 16, inclusive
of health coaching administered through the NexJ Health Inc (NexJ Health) platform. Patients who are allocated ketamine-infusion
therapy will receive monthly ketamine infusion treatments on weeks 2, 7, and 12. Patients who are allocated ketamine+CBT/MM
will receive weekly psychotherapy from weeks 1 to 16, inclusive, as well as ketamine infusion treatments on weeks 2, 7, and 12.
We will be assessing recruitment rates, consent rates, withdrawal rates, adherence, missing data, and adverse events as pilot
outcome measures. Secondary clinical outcomes include changes relative to baseline in pain intensity and pain interference.
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Results: As of November 1, 2023, the recruitment process has not been initiated. Given the recruitment, consent, and intervention
target of 30 participants for this feasibility study, with each patient undergoing monitoring and treatments for a course of 20
weeks, we expect to complete the study by December 2025.

Conclusions: This study assesses the feasibility of conducting a 3-arm randomized controlled trial to examine the effects of
ketamine administration with the concurrent use of CBT/MM in a population with chronic neuropathic pain. The results of this
pilot randomized controlled trial will inform the development of a larger-scale randomized controlled trial. Future studies will
be aimed at including a sufficiently powered sample that will inform decisions about optimal treatment calibration and treatment
effect duration.

Trial Registration: ClinicalTrials.gov NCT05639322; https://classic.clinicaltrials.gov/ct2/show/NCT05639322

International Registered Report Identifier (IRRID): PRR1-10.2196/54406

(JMIR Res Protoc 2024;13:e54406) doi: 10.2196/54406
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Introduction

Chronic pain affects approximately 8 million Canadians (~20%)
and profoundly impacts their physical and mental health. The
broad ranging consequences of this disease are evidenced by
estimated health care system costs upwards of US $60 billion
a year [1]. In the United States, chronic pain also affects 1 in 5
people, and the annual cost is estimated as greater than US $0.5
trillion [2]. Indeed, chronic pain is associated with poor quality
of life, psychiatric symptoms, and mobility restrictions. It has
significant physical, functional, social, and economic impacts
at the individual and system levels. Current pain therapies aim
to decrease pain to manageable levels. In most cases however,
chronic pain cannot be completely eliminated. Patients are often
trialed on numerous medications without adequate relief, and
therapies are often limited by their lack of durability and adverse
effects. There is an urgent need to identify new therapies for
chronic pain to improve patients’ quality of life and the
availability of treatment options, while reducing health care
system burdens.

Ketamine is an N-methyl-D-aspartate receptor antagonist which
results in pain reduction. It is also associated with reductions
in opioid-induced hyperalgesia and opioid consumption [3]. At
high doses, it is an agonist at the mu receptor, the D2-R, and
L-Type voltage-gated calcium channel. Current evidence
supports intermittent ketamine therapy for neuropathic pain.
Double-blind randomized controlled trials (RCTs) investigating
the use of ketamine for neuropathic pain have demonstrated
clinically significant reductions (25% to 43%) in chronic pain
versus control conditions [3]. However, ketamine appears to
have limited durability as studies have shown short term
reductions in neuropathic pain secondary to spinal cord injury
and fibromyalgia but no long-term benefits [4,5]. Although
timelines and follow-ups vary significantly, the lack of durability
is consistent across all ketamine infusion regimens studied [6].
Indeed, a systematic review by Cohen et al [3] indicated a lack
of evidence for durable benefits, affirming the need for
adjunctive therapies that improve durability and improve
outcomes.

Internet-delivered cognitive behavioral therapy (CBT) for
chronic pain, depression, and anxiety is associated with
significant reductions in pain disability, symptoms of depression,
and pain catastrophizing at 1 year follow-up [7]. Nonetheless,
an integrative review [8] concluded CBT research must further
address longer-term efficacy (>12 months). This same review
highlighted the significant variations in the duration and total
dose hours of CBT interventions and delivery methods (remote,
group, or individual). Despite variations, existing studies and
emergent guidelines support the synergistic effects of
pharmacological therapies strategically combined with
CBT-based strategies [7].

The primary objective of this trial is to study the effects of
concurrent ketamine and CBT for chronic neuropathic pain
relief. Biological and neurocognitive factors suggest that
concurrent pharmacotherapy and psychotherapy can result in
more durable and effective analgesic responses than either
intervention alone. Ketamine administration induces
physiological changes during and after delivery that result in
powerful experiential responses with important psychological
and emotional impacts [9]. The physiological changes associated
with ketamine therapy are likely to influence important habitual
thinking and behavior patterns. Studies suggest that ketamine
alters functional brain connectivity, even to the point of
disrupting spatiotemporal patterns of neural activity and
increasing functional communications between brain regions
typically isolated [9].

Despite the biologic plausibility of ketamine-assisted
psychotherapy being an effective cotreatment for chronic
neuropathic pain, there is a lack of rigorous evidence supporting
its use. Our group conducted a systematic review to examine
existing evidence on concurrent ketamine dosing and
psychotherapy [10]. This knowledge synthesis showed
substantial methodologic variations across 17 studies. The most
common indications studied included posttraumatic stress
disorder (6 studies), major depressive disorder (6 studies),
substance use disorder (6 studies), and obsessive compulsive
disorder (2 studies). Only 2 publications (a case report and a
case series) examined continuous multiday ketamine infusions
with concurrent psychotherapy in individuals with chronic pain.
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Ocker et al [11] described a 5-day continuous ketamine infusion
regimen combined with CBT to successfully taper opioids in a
patient with complex regional pain syndrome who was taking
330 mg of daily morphine equivalents. They attribute the
sustained results to an observed synergism between ketamine
and the outpatient CBT protocol. Keizer et al [12] described a
case series of 11 patients who received ketamine-enhanced
psychotherapy for comorbid neuropathic pain and posttraumatic
stress disorder. A 96-hour ketamine infusion was delivered with
daily bedside psychotherapy. Although it resulted in a moderate
but clinically meaningful reduction in pain symptoms, the brief
follow up of 5 days precluded in-depth examination of the
potential synergism.

This systematic review also revealed no evidence that a single
protocol or therapy strategy was decidedly more beneficial than
any other. To date, no RCT has combined ketamine and
psychotherapeutic intervention for patients with chronic pain.
The results of this review highlight the poor methodological
quality of existing studies and need for higher quality evidence
on the potential impact of combined interventions. By means
of this pilot study, our intention is to determine whether a
customized CBT along with mindfulness and meditation (MM;
ie, CBT/MM) psychotherapy regimen can be effectively and
safely integrated with a ketamine-induced state in a chronic
neuropathic pain sample.

The Psychotherapy for Ketamine’s Enhanced Durability in
Chronic Neuropathic Pain study has received partial funding
from the Canadian Pain Society in partnership with the Pfizer
Early Career Investigator Award as well as the St. Michael’s
Hospital Association Innovation Fund.

Methods

Aim
The primary objective of this study is to enroll 30 participants
with chronic neuropathic pain and assess the feasibility of
conducting a 3-arm parallel group pilot RCT. The secondary

aim of the study is to examine whether the combined effects of
ketamine and CBT/MM (as delivered through the NexJ Health
Inc platform by trained navigator-coaches) can reduce pain
intensity and pain interference by week 20 of the study (ie,
limited efficacy at week 20).

Recruitment and Randomization
Recruitment will occur at the Chronic Pain Clinic at St.
Michael’s Hospital, Toronto, Ontario. The clinic receives
approximately 1000 referrals per year. An estimated 3% of these
referrals would be eligible for inclusion in this trial.

A staff member who does not belong to the study team will be
provided with the instructions to use a remote random number
generator, the “Sealed Envelope” website to generate an
allocation sequence at random. The allocation list will be sent
to the Research Pharmacy staff at St. Michael’s Hospital
directly, without the knowledge of the study team, to maintain
the blindness. After participant enrollment, the pharmacy staff
will randomize the patient and inform a delegated research team
member as to the allocated intervention arm. The delegated
unblinded research team member will then notify the patient
which arm they have been randomized to and will coordinate
with the anesthesiologists and psychologists, who will be
unblinded, to schedule in-person study visits on weeks 2, 7, and
12 according to the randomized treatment arm. For patients
randomized to Arm 1 or 3, the Research Pharmacy staff will
prepare ketamine-hydrochloride for weeks 2, 7, and 12. The
outcome assessors are the only research staff to remain blinded
to patient treatment (currently, we only have 1 delegated
outcome assessor).

Participants will be randomized to receive either (1)
ketamine-hydrochloride infusions alone, (2) CBT/MM alone,
or (3) a combination ketamine-hydrochloride infusion and
CBT/MM.

Participants will be eligible for this study as per the inclusion
and exclusion criteria listed (Textbox 1).
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Textbox 1. Inclusion and exclusion criteria regarding participant eligibility for PYSKED-NP.

Inclusion criteria

• Aged 18 years or older.

• Diagnosis of chronic neuropathic pain as determined by a pain specialist with moderate to severe neuropathic pain as per ID pain questionnaire,
with mean pain scores >3 on an 11-point (0-10) Numeric Rating Scale, in the 7 days preceding inclusion.

• For participants of childbearing potential, use of highly effective or double-barrier methods of contraception. Abstinence is acceptable if it is the
preferred and usual lifestyle of the participant.

• Capacity to provide informed consent

Exclusion criteria

• Patients aged younger than 18 years.

• Current or lifetime history of schizophrenia, psychotic disorder, bipolar disorder, or borderline personality disorder.

• Known history of hypersensitivity or allergy to ketamine-hydrochloride.

• Current history of dissociative disorders.

• Current concomitant use of theophylline or aminophylline.

• Current elevated intracranial pressure.

• Pregnancy or ongoing breastfeeding in female participants.

• Concomitant active substance use in the 6 months preceding enrollment (amphetamines, alcohol, and ketamine).

• Contraindication to receiving ketamine-hydrochloride (eg, current or lifetime history of cerebrovascular accident, current significant hypertension
[systolic blood pressure higher than 160 mm Hg in combination with or with an isolated diastolic blood pressure higher than 100 mm Hg], and
current severe cardiac decompensation [eg, presence of dyspnea, peripheral edema, elevated jugular venous pressure, hepatomegaly, pulmonary
rales, and pleural effusions]).

Withdrawal Criteria
A participant will be withdrawn if the participant presents with
a severe adverse event or unknown allergic reaction during the
first administration of ketamine-hydrochloride or if the
participant wants to withdraw from the study for any reason.
The participant will receive the necessary treatment to alleviate
any untoward events and will be monitored by the study
physician until judged appropriate for discharge. Participants
will be followed up on the following day to ascertain more
details on their condition. Data from a participant who has been
withdrawn will be collected up to the day following their
withdrawal to ensure that the participant has no more
complications. If a participant withdraws from the study at any
time, the reasons for withdrawal will be collected and
documented as a feasibility study outcome.

Since this is a feasibility study without a specific sample size
required to analyze any outcome, participants will not be
replaced or added.

Intervention

Intervention Description
Participants will be randomly assigned to one of 3 arms. Arm
1: Ketamine-hydrochloride infusions alone, Arm 2: CBT in
combination with MM (CBT/MM), or Arm 3:
Ketamine-hydrochloride infusions in combination with
CBT/MM.

Ketamine-hydrochloride will be delivered intravenously for
patients in Arm 1 and Arm 3. For this study, 1 mg/kg of
ketamine intravenous will be dosed by total body weight and

administered over 2 hours up to a maximum dose of 100 mg as
per our local institutional protocol.

Arm 1: Ketamine-Hydrochloride Infusion Alone
Patients in Arm 1 receiving a ketamine-hydrochloride infusion
alone will receive ketamine infusions on weeks 2, 7, and 12 of
the study. After the study intervention, participants will have
their vital signs and adverse events monitored for one hour. The
anesthesia provider will be responsible for assessing the
participant before discharge. Participants will not be allowed
to drive after the intervention; therefore, measures will be taken
to ensure the participant has an adequate plan of transportation
(ie, a companion or suitable transportation).

For safety reasons, the anesthesia provider administering the
medication will not be blinded. However, the study personnel
designated to collect the outcome data will be unaware of the
treatment assignment. Patients will not be blinded to their
therapy for the purposes of this feasibility study.

Arm 2: CBT/MM Alone
Participants in Arm 2 receiving CBT/MM alone will receive
weekly CBT/MM treatment in collaboration with NexJ Health
Inc and supplemented by the designated psychotherapist trained
for and experienced in previous studies [13]. About 16 hours
of CBT/MM therapy will be delivered over 16 weeks.
Participants will be assigned to a 3-hour CBT/MM workshop
remotely, to be administered by the delegated psychotherapist.
The CBT-MM programming will combine exposure to
smartphone- and computer-accessible workbooks with
phone-based mental health counseling (16 hours in 16 weeks)
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that coordinates with ongoing software interactions (eg, secure
text messaging) [14,15].

The software for delivering the CBT/MM therapy is a standalone
platform, called “Connected Wellness Platform,” developed by
NexJ Health Inc. Connected Wellness Platform is a customized,
secure (2-level log-in with 128-bit encryption) interface
accessible through both a smartphone and a computer.

Arm 3: Ketamine-Hydrochloride Infusion in
Combination With CBT/MM
Finally, participants in Arm 3 receiving ketamine
infusion+CBT/MM will receive both the standard CBT/MM
and ketamine-hydrochloride infusion protocols as described
above. Participants in this arm will have psychotherapy delivered
concurrently with their ketamine infusions on weeks 2, 7, and
12 in person by the delegated psychotherapist. Participants in
Arm 3 will also receive 16 weeks of CBT/MM remotely.

Hypothesis
In line with the primary aim of this study, this pilot study will
prove to be feasible for a large-scale clinical trial. We expect
that we will be able to successfully meet our recruitment target
(30 participants) within the 1-year time frame of the study and
expect this study withdrawal rate to be less than 10% (3/30
patients). Feasibility of this study will be determined by the
following set variables and cutoff percentages; recruitment
success with the specific aim to recruit all necessary patients
within the first year of the trial period, adequate consent rate
(30/100, >30% of eligible patients consent to participate in the
study), intervention adherence as define by the percentage of
patients who complete all medication and psychotherapy visits
(27/30, >90%), percentage of patients who withdraw from the
study (ie, due to side effects; 6/30, <20%), percentage of patients
with incomplete pain intensity and pain interference data at 1
month, (eg, withdrawal due to side effects, loss to follow up,
or missing data; 3/30, <10%), and rate of adverse outcomes.
We do not foresee any issues arising with the protocol of the
study or the delivery of each arm.

While not powered to examine these effects, we hypothesize
that patients allocated to the combination ketamine and
CBT/MM arm of this study will have the greatest reduction in
pain intensity and pain interference.

Blinding Mechanism
The intervention delivery providers (anesthesiologists and
psychologists) and other members of the research team will be
aware of each participant’s assigned intervention. Within the
research team, blinded members will be responsible for inputting
all of the data into the REDCap (Research Electronic Data
Capture; Vanderbilt University) database, with the exception
of any ketamine-specific data, that is, semistructured interviews
after the ketamine intervention and any adverse events.
Following data collection, we will request blinded staff to record
their “best guess” of each patient’s intervention to assess
blinding efficacy. The research team currently has 1 blinded
member who will serve as the outcome assessor and be
responsible for data input.

Emergency Unblinding
To optimize study quality, emergency unblinding will only
occur when knowledge of the intervention is essential for
participant care, as determined by the principal investigator. In
the case of emergency unblinding, the timing, reason for doing
so, and personnel involved will be recorded in the case report
form, while blinding is maintained by as many other study
personnel as possible.

Outcome Measures

Primary Outcome
The primary outcome of this pilot trial is to determine the
feasibility of a large-scale multicenter trial. Feasibility outcomes
will include the following variables, with all thresholds listed
in parentheses:

1. Recruitment success (with the specific aim of recruiting all
necessary patients within the first year of the trial period).

2. Adequate consent rate (>30% of eligible patients consent
to participate in the study).

3. Percentage of patients who complete all medication and
psychotherapy visits (ie, intervention adherence; >90%).

4. Percentage of patients who withdraw from the study (eg,
due to side effects or other reasons; <20%).

5. Percentage of patients with incomplete pain intensity and
pain interference data at 1 month and stated or ascribed
reason (eg, withdrawal due to side effects, loss of follow-up,
or missing data; <10%).

6. Rate of adverse outcomes (ie, 0 serious adverse events).

Based on the result for each primary feasibility outcome, we
will determine whether the definitive study is feasible as
proposed (ie, all feasibility targets are met), feasible with
protocol modifications (modifications specified), or not feasible
because feasibility targets could not be met even with protocol
modifications. These cutoffs, identified in the parentheses above,
will help determine whether protocol changes are required
before proceeding with a definitive trial.

Secondary Outcome
The secondary outcomes chosen for the definitive trial follow
consensus recommendations of core domains that should be
addressed in studies examining chronic pain. Information will
be collected in these domains as part of the pilot trial using
survey-based outcome assessments, either in person during
study visits or over the telephone by trained research personnel.
The following pain score questionnaires will be used:

1. Pain intensity on an 11-point (0-10) Numeric Rating Scale.
2. Pain interference on the Patient-Reported Outcomes

Measurement Information System (PROMIS-PI) scale.
3. Catastrophic thinking about pain, as measured by the Pain

Catastrophizing Scale (PCS).
4. Features of depression, as measured by the Patient Health

Questionnaire-9 (PHQ-9).
5. Features of anxiety, as measured by the Generalized Anxiety

Disorder-7 (GAD-7).
6. Patient Global Impression of Change Scale (PGIC).
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Secondary clinical outcomes will include changes relative to
baseline assessment in pain intensity and pain interference at
week 20 (4 weeks post-completion of treatment; Figure 1).
Scores for all outcomes at weeks 2, 7, 12, 16, and 20 will be
compared to baseline scores to assess any progressive additive
effects between the treatments. For any patients who withdraw
before week 20, their last documented responses will be used
as a comparison against baseline data. Patients will be allowed
to adjust the dosages of other analgesic medications in
conjunction with their primary physician. Analgesic medication
use and doses will be tracked at the above time points to assess
changes over time. Semistructured interviews will be conducted
at 2 points within the study period: at weeks 1 and 20 and after

the ketamine infusions (Table 1). The interviews will be
audio-recorded to ensure the responses are accurately captured.
In-person interviews will be recorded with an encrypted device,
and phone interviews will be recorded through the Unity Health
Zoom (Zoom Video Communications Inc) recording option.
The audio recording files will be saved on St. Michael’s Hospital
secure and restricted servers, and the files will be labeled by
the study number. The recordings will be transcribed by the
research team, and after verifying that the transcriptions are
accurate, the audio recordings will be destroyed. Questionnaires
will be delivered to patients at prespecified time points, as
outlined in the study timeline below.

Figure 1. Overview of study design with primary and secondary outcomes. CBT/MM: cognitive behavior therapy/mindfulness and meditation.
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Table 1. Study timeline from weeks 1-20.

Week 20Week 16Week 12Week 7Week 2Week 1ScreeningTime point

Visit 7Visit 6Visit 5Visit 4Visit 3Visit 2Visit 1

Enrollment

✓Eligibility screen

✓Informed consent

✓MINIa

✓Randomization

Interventions

✓✓✓Ketamine-hydrochloride infusion (arm
1 and arm 3)

✓✓✓✓✓Remote CBT/MMb (arm 2 and arm 3)

✓✓✓In-person CBT/MM (arm 2 and arm 3)

Assessments

✓Baseline data

✓c,d✓d✓d✓d✓c,dSemistructured interviews

✓✓✓Pregnancy test (if applicable)e

✓✓✓✓✓✓Questionnaires: PROMIS-PIf, PGICg,

GAD-7h, PHQ-9i, and PCSj

✓✓✓✓✓Adverse events

aMINI: Mini International Neuropsychiatric Interview.
bCBT/MM: cognitive behavior therapy/mindfulness and meditation.
cParticipants randomized to receive CBT/MM alone (arm 2), will receive a semistructured interview on weeks 1 and 20.
dParticipants randomized to receive ketamine-hydrochloride infusion + CBT/MM (arm 3) will receive a semistructured interview on weeks 1 and 20
as well as a semistructured interview during the ketamine infusion on weeks 2, 7, and 12.
eOnly female participants randomized to receive ketamine-hydrochloride alone (arm 1) or the ketamine-hydrochloride infusion + CBT/MM (arm 3)
will require a pregnancy test on the day of infusion.
fPROMIS-PI: Patient-Reported Outcomes Measurement Information System.
gPGIC: Patient Global Impression of Change Scale.
hGAD-7: Generalized Anxiety Disorder-7.
iPHQ-9: Patient Health Questionnaire-9.
jPCS: Pain Catastrophizing Scale.

Ethical Considerations
This study will be conducted in accordance with the ethical
principles laid down in the Declaration of Helsinki, the protocol,
Good Clinical Practice guidelines, and applicable regulatory
requirements. This study received a “No Objection Letter” from
Health Canada on October 13, 2022, indicating the study
protocol was deemed acceptable.

Full written informed consent will be obtained from participants
before conducting any study activities. The study was reviewed
and approved by the Research Ethics Board at St. Michael’s
Hospital on May 5, 2023 (22-217). This trial was designed and
will be reported according to the CONSORT (Consolidated
Standards of Reporting Trials) clinical trials statement checklist
and the CONSORT-Outcomes 2022 extension [16].

Results

Prestudy Screening
Eligible participants will be screened at the Chronic Pain Clinic
at St. Michael’s Hospital. Participants diagnosed with chronic
neuropathic pain that meet the criteria from the ID pain
questionnaire will be approached and asked to consider study
participation.

After participants have provided informed consent, they will
be asked about their medical comorbidities, psychiatric history
as based on the Mini International Neuropsychiatric Interview,
history of ketamine hypersensitivity, and concomitant
medications to confirm eligibility. If a participant is eligible to
participate in the study, the participant will be enrolled in the
study, and the study coordinator will book an appointment for
the participant’s study intervention.
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At this current point, November 1, 2023, the study has not
started enrolling and consenting patients.

Baseline Data
After initial screening and informed consent are obtained, the
following data will be collected at baseline (week 1):

1. Demographic information: age, sex, gender, height, and
weight.

2. Detailed data regarding current medications and medical
comorbidities, as well as medication history, is collected
by our standard intake form.

3. Chronic neuropathic pain severity and other relevant
covariates will be assessed at baseline using:
• PROMIS-PI
• PCS
• PHQ-9
• GAD-7
• PGIC

Follow-Up Data
In all arms, at each follow-up visit, participants will complete
the PROMIS-PI scale, PCS, PHQ-9, GAD-7, and the PGIC to
assess outcome measurements. Follow-ups will be conducted
every 4 weeks over the phone to maintain the blindness of the
research team.

For females, a urine pregnancy test will be required for those
randomized to the ketamine-hydrochloride infusion alone or
the ketamine-hydrochloride infusion+CBT/MM arms in order
to confirm that the patient is not pregnant before each ketamine
infusion treatment.

Outcome Analysis
Based on the primary end points, we will determine whether or
not this pilot study is as follows:

1. Feasible: all feasibility outcomes are met; no protocol
modifications are needed,

2. Feasible with modification: all feasibility outcomes are met
or can be met with protocol modifications, and

3. Not feasible: Even with protocol modifications, some
feasibility outcomes cannot be met.

In terms of statistical analyses for this feasibility study,
preliminary analyses will consist of univariate tests to compare
clinical and demographic variables of interest. Linear regression
analysis will be used to quantify the strength and magnitude of
the relationship between the intervention and the coprimary
outcomes. Secondary outcomes will be analyzed as continuous
measures using generalized linear regression models.

For any missing data where patients do not attend the allocated
sessions or do not complete all components of the relevant
questionnaires, this will be noted and documented to assess the

overall feasibility of this study. Data will not be extrapolated
or interpreted for these missing data sets.

Study Status As of Date
As of the current date, November 1, 2023, the study has not
started to recruit patients.

Discussion

It is hypothesized that concurrent pharmacotherapy and
psychotherapy have combined effects on the analgesic response.
In addition to ketamine’s anesthetic-analgesic properties, it also
uniquely alters the individual’s level of consciousness at variable
doses. Some researchers posit that the therapeutic experience
of psychotherapy may be augmented by ketamine’s alteration
of conscious awareness [10]. As demonstrated by this systematic
review, few studies have examined ketamine-assisted
psychotherapy (KAP) for chronic neuropathic pain. RCTs have
not been published on this topic. In addition, there appears to
be wide variability in the indication, dosage, and patient
treatment setting, such that the current literature is inconclusive.

The 3-arm design allows us to compare the feasibility of KAP
with ketamine alone and CBT/MM. We will track feasibility
outcomes, including recruitment rate and adverse event rate, to
estimate the acceptability of this intervention compared to
controls. There are also limitations to this study. Due to the
participatory nature of CBT/MM, we are unable to blind patients
and the research team to patients’ assigned interventions. To
mitigate this, the outcome assessors will be blinded to minimize
bias, and we will request and report their “best guess” estimate
of each patient’s assigned intervention at the end of the study.
We also recognize that there may be different patient outcomes
based on the mode of CBT/MM delivery. Patients in arm 1
receiving ketamine alone will have no CBT/MM as part of the
trial design. Patients assigned to CBT/MM alone (Arm 2) will
be receiving their intervention sessions remotely rather than
in-person for 16 weeks. Patients in Arm 3 will be receiving
ketamine on weeks 2, 7, and 12 and in-person CBT/MM at this
time. They will also be involved with remote CBT/MM sessions
from weeks 1 to 16 (except for weeks 2,7, and 12). This hybrid
intervention will allow us to collect data on the feasibility of
in-person versus remote psychotherapy for this patient
population.

This study will inform the development of a larger-scale
multicenter RCT. Our results will help inform the sample size
calculation to ensure an adequately powered, definitive RCT.
We anticipate that the psychotherapy and ketamine protocols
developed in this study will be easily replicable and scalable
should they show clinical and statistical benefits in the chronic
neuropathic pain population. Furthermore, future studies
developed by our research team will aim to study longer-term
outcomes associated with KAP and the need for ongoing therapy
in this patient subset.

Acknowledgments
This study was partially funded by the Canadian Pain Society in partnership with the Pfizer Early Career Investigator Award,
and the St. Michael’s Hospital Association Innovation Fund. KL and H Clarke are recipients of Merit Awards administered by
the Department of Anesthesiology and Pain Medicine at the University of Toronto. Joel Katz is supported by a Canadian Institutes

JMIR Res Protoc 2024 | vol. 13 | e54406 | p. 8https://www.researchprotocols.org/2024/1/e54406
(page number not for citation purposes)

Goel et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


of Health Research Canada Research Chair in Health Psychology at York University. PR is currently funded by the Canadian
Institutes of Health (2021-2025). He coordinates research with NexJ Health Inc which provides software to convey the programming
he develops and assesses.

Authors' Contributions
KL, H Clarke, JK, PR, JPC, ZT, GM, and AG were responsible for conception and design. BK, H Chan, KP, and AG were
responsible for drafting the manuscript. All the authors were responsible for revising the manuscript for intellectual content and
final approval of the completed manuscript.

Conflicts of Interest
None declared.

Multimedia Appendix 1
Peer review report from the Canadian Pain Society in partnership with the Pfizer Early Career Investigator Award.
[PDF File (Adobe PDF File), 742 KB-Multimedia Appendix 1]

References

1. Canadian Pain Task Force report: june 2019. Government of Canada. 2019. URL: https://www.canada.ca/en/health-canada/
corporate/about-health-canada/public-engagement/external-advisory-bodies/canadian-pain-task-force/report-2019.html
[accessed 2022-01-30]

2. Mackey S. Future directions for pain management: lessons from the institute of medicine pain report and the national pain
strategy. Hand Clin. 2016;32(1):91-98. [FREE Full text] [doi: 10.1016/j.hcl.2015.08.012] [Medline: 26611393]

3. Cohen SP, Bhatia A, Buvanendran A, Schwenk ES, Wasan AD, Hurley RW, et al. 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. Reg Anesth Pain Med.
2018;43(5):521-546. [FREE Full text] [doi: 10.1097/AAP.0000000000000808] [Medline: 29870458]

4. Amr YM. Multi-day low dose ketamine infusion as adjuvant to oral gabapentin in spinal cord injury related chronic pain:
a prospective, randomized, double blind trial. Pain Phys. 2010;13(3):245-249. [FREE Full text] [doi:
10.36076/ppj.2010/13/245]

5. Noppers I, Niesters M, Swartjes M, Bauer M, Aarts L, Geleijnse N, et al. Absence of long-term analgesic effect from a
short-term S-ketamine infusion on fibromyalgia pain: a randomized, prospective, double blind, active placebo-controlled
trial. Eur J Pain. 2011;15(9):942-949. [doi: 10.1016/j.ejpain.2011.03.008] [Medline: 21482474]

6. Sigtermans MJ, van Hilten JJ, Bauer MC, Arbous SM, Marinus J, Sarton EY, et al. Ketamine produces effective and
long-term pain relief in patients with complex regional pain syndrome type 1. Pain. 2009;145(3):304-311. [doi:
10.1016/j.pain.2009.06.023] [Medline: 19604642]

7. Buhrman M, Syk M, Burvall O, Hartig T, Gordh T, Andersson G. Individualized guided internet-delivered cognitive-behavior
therapy for chronic pain patients with comorbid depression and anxiety: a randomized controlled trial. Clin J Pain.
2015;31(6):504-516. [doi: 10.1097/AJP.0000000000000176] [Medline: 25380222]

8. Knoerl R, Lavoie Smith EM, Weisberg J. Chronic pain and cognitive behavioral therapy: an integrative review. West J
Nurs Res. 2016;38(5):596-628. [doi: 10.1177/0193945915615869] [Medline: 26604219]

9. Greenway KT, Garel N, Jerome L, Feduccia AA. Integrating psychotherapy and psychopharmacology: psychedelic-assisted
psychotherapy and other combined treatments. Expert Rev Clin Pharmacol. 2020;13(6):655-670. [doi:
10.1080/17512433.2020.1772054] [Medline: 32478631]

10. Drozdz SJ, Goel A, McGarr MW, Katz J, Ritvo P, Mattina GF, et al. Ketamine assisted psychotherapy: a systematic narrative
review of the literature. J Pain Res. 2022;15:1691-1706. [FREE Full text] [doi: 10.2147/jpr.s360733]

11. Ocker AC, Shah NB, Schwenk ES, Witkowski TA, Cohen MJ, Viscusi ER. Ketamine and cognitive behavioral therapy for
rapid opioid tapering with sustained opioid abstinence: a case report and 1-year follow-up. Pain Pract. 2020;20(1):95-100.
[doi: 10.1111/papr.12829] [Medline: 31408575]

12. Keizer BM, Roache JD, Jones JR, Kalpinski RJ, Porcerelli JH, Krystal JH. Continuous ketamine infusion for pain as an
opportunity for psychotherapy for PTSD: a case series of ketamine-enhanced psychotherapy for PTSD and pain (KEP-P2).
Psychother Psychosom. 2020;89(5):326-329. [doi: 10.1159/000507095] [Medline: 32248200]

13. Pludwinski S, Ahmad F, Wayne N, Ritvo P. Participant experiences in a smartphone-based health coaching intervention
for type 2 diabetes: a qualitative inquiry. J Telemed Telecare. 2016;22(3):172-178. [doi: 10.1177/1357633X15595178]
[Medline: 26199275]

14. Ritvo P, Ahmad F, El Morr C, Pirbaglou M, Moineddin R, Team MVC. A mindfulness-based intervention for student
depression, anxiety, and stress: randomized controlled trial. JMIR Ment Health. 2021;8(1):e23491. [FREE Full text] [doi:
10.2196/23491] [Medline: 33264098]

JMIR Res Protoc 2024 | vol. 13 | e54406 | p. 9https://www.researchprotocols.org/2024/1/e54406
(page number not for citation purposes)

Goel et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=resprot_v13i1e54406_app1.pdf&filename=e27156f1f4953d989e45463ac13e11ed.pdf
https://jmir.org/api/download?alt_name=resprot_v13i1e54406_app1.pdf&filename=e27156f1f4953d989e45463ac13e11ed.pdf
https://www.canada.ca/en/health-canada/corporate/about-health-canada/public-engagement/external-advisory-bodies/canadian-pain-task-force/report-2019.html
https://www.canada.ca/en/health-canada/corporate/about-health-canada/public-engagement/external-advisory-bodies/canadian-pain-task-force/report-2019.html
https://europepmc.org/abstract/MED/26611393
http://dx.doi.org/10.1016/j.hcl.2015.08.012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26611393&dopt=Abstract
https://rapm.bmj.com/content/43/5/521
http://dx.doi.org/10.1097/AAP.0000000000000808
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29870458&dopt=Abstract
https://painphysicianjournal.com/current/pdf?article=MTM0Nw%3D%3D&journal=55
http://dx.doi.org/10.36076/ppj.2010/13/245
http://dx.doi.org/10.1016/j.ejpain.2011.03.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21482474&dopt=Abstract
http://dx.doi.org/10.1016/j.pain.2009.06.023
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19604642&dopt=Abstract
http://dx.doi.org/10.1097/AJP.0000000000000176
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25380222&dopt=Abstract
http://dx.doi.org/10.1177/0193945915615869
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26604219&dopt=Abstract
http://dx.doi.org/10.1080/17512433.2020.1772054
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32478631&dopt=Abstract
https://www.dovepress.com/ketamine-assisted-psychotherapy-a-systematic-narrative-review-of-the-l-peer-reviewed-fulltext-article-JPR
http://dx.doi.org/10.2147/jpr.s360733
http://dx.doi.org/10.1111/papr.12829
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31408575&dopt=Abstract
http://dx.doi.org/10.1159/000507095
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32248200&dopt=Abstract
http://dx.doi.org/10.1177/1357633X15595178
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26199275&dopt=Abstract
https://mental.jmir.org/2021/1/e23491/
http://dx.doi.org/10.2196/23491
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33264098&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


15. El Morr C, Ritvo P, Ahmad F, Moineddin R, Team MVC. Effectiveness of an 8-week web-based mindfulness virtual
community intervention for university students on symptoms of stress, anxiety, and depression: randomized controlled
trial. JMIR Ment Health. 2020;7(7):e18595. [FREE Full text] [doi: 10.2196/18595] [Medline: 32554380]

16. Butcher NJ, Monsour A, Mew EJ, Chan AW, Moher D, Mayo-Wilson E, et al. Guidelines for reporting outcomes in trial
reports: the CONSORT-outcomes 2022 extension. JAMA. 2022;328(22):2252-2264. [FREE Full text] [doi:
10.1001/jama.2022.21022] [Medline: 36511921]

Abbreviations
CBT: cognitive behavioral therapy
CONSORT: Consolidated Standards of Reporting Trials
GAD-7: Generalized Anxiety Disorder-7
KAP: ketamine-assisted psychotherapy
MM: mindfulness and meditation
PCS: Pain Catastrophizing Scale
PGIC: Patient Global Impression of Change Scale
PHQ-9: Patient Health Questionnaire-9
PROMIS-PI: Patient-Reported Outcomes Measurement Information System
RCT: randomized controlled trial
REDCap: Research Electronic Data Capture

Edited by A Mavragani;The proposal for this study was peer reviewed by the Canadian Pain Society in partnership with the Pfizer
Early Career Investigator Award. See the Multimedia Appendix for the peer-review report; Submitted 08.11.23; accepted 25.01.24;
published 17.04.24.

Please cite as:
Goel A, Kapoor B, Chan H, Ladha K, Katz J, Clarke H, Pazmino-Canizares J, Thomas Z, Philip K, Mattina G, Ritvo P
Psychotherapy for Ketamine’s Enhanced Durability in Chronic Neuropathic Pain: Protocol for a Pilot Randomized Controlled Trial
JMIR Res Protoc 2024;13:e54406
URL: https://www.researchprotocols.org/2024/1/e54406
doi: 10.2196/54406
PMID: 38630524

©Akash Goel, Bhavya Kapoor, Hillary Chan, Karim Ladha, Joel Katz, Hance Clarke, Janneth Pazmino-Canizares, Zaaria Thomas,
Kaylyssa Philip, Gabriella Mattina, Paul Ritvo. Originally published in JMIR Research Protocols
(https://www.researchprotocols.org), 17.04.2024. This is an open-access article distributed under the terms of the Creative
Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work, first published in JMIR Research Protocols, is properly cited. The
complete bibliographic information, a link to the original publication on https://www.researchprotocols.org, as well as this
copyright and license information must be included.

JMIR Res Protoc 2024 | vol. 13 | e54406 | p. 10https://www.researchprotocols.org/2024/1/e54406
(page number not for citation purposes)

Goel et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

https://mental.jmir.org/2020/7/e18595/
http://dx.doi.org/10.2196/18595
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32554380&dopt=Abstract
https://jamanetwork.com/journals/jama/fullarticle/2799401
http://dx.doi.org/10.1001/jama.2022.21022
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36511921&dopt=Abstract
https://www.researchprotocols.org/2024/1/e54406
http://dx.doi.org/10.2196/54406
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38630524&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

