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ABSTRACT

Ketamine is a dissociative anesthetic with unique pharmacological and
psychological properties. Its antidepressant effects are mediated through
the glutamatergic system and subsequent neuroplasticity and can be
amplified when combined with psychotherapy. The ketamine-induced
dissociative state should not be seen as an unwanted side-effect, but as a
unique opportunity for psychotherapeutic intervention. When psychotherapy
is augmented by subanesthetic doses of ketamine, a synergistic effect is
seen that increases and prolongs the effect on depressive symptoms,
general well-being and quality of life.
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Introduction

On August 39, 1964, in a clinical research unit in a
prison in the U.S. State of Michigan, a pharmacologist
and an anesthesiologist administered the first dose
of ketamine to a human volunteer.” The dose of
ketamine was slowly increased from having no
effect, to a sub-anesthetic effect (described as
“conscious but ‘spaced out'”), and then further to
general anesthesia." Even during this very first
administration of ketamine, it was clear that this drug
had unique and remarkable effects."? The results
from the phase | study mention the hemodynamic
stability, limited effects on respiration and airway
reflexes, analgesic properties, and the dream-like
experiences in subanesthetic doses.? The term
‘dissociative anesthesia’ is introduced to descibe

the dream-like effects of ketamine.?3

During the sixty years that followed this first
administration, ketamine has proven to be a unique
and versatile drug in the fields of anesthesiology

and, more recently, in the field of psychiatry.®*

The aim of this article is to create awareness on the
opportunities and challenges that are provided by
ketamine-assisted psychotherapy (KAP).

Overview on ketamine

Pharmacology

The main pharmacologic mechanism of action of
ketamine is non-competitive antagonism of the N-
methyl-D-aspartate (NMDA) receptor.®*¢ Ketamine
binds to the PCP binding site on the inside of the
NMDA receptor channel, which results in a blocking
of the influx of calcium ions through the channel
(see Figure 1).3>> While ketamine blocks NMDA
receptors, a paradoxical increase in brain levels of
glutamate is seen in subanesthetic levels.”®

Two optical isomers exist: S(+)-ketamine (esketamine)
and R(-)-ketamine (arketamine).>>? The affinity for
the NMDA receptor and the anesthetic potency of
esketamine is three to four times that of
arketamine.**? The same is often thought for their

respective ability to induce dissociative effects, but
instead the isomers appear to induce distinct
psychological effects.” Esketamine is more likely to
induce sensations such as ego-dissolution, illusions
and hallucinations, thought disturbances and
paranoia, whereas arketamine induces feelings of

relaxation and wellbeing.?°

Many different routes of administration are available,
including intravenous, intramuscular, intranasal,
sublingual and oral; although oral and rectal
bioavailablity is low and variable (10-25%).*>'" Both
isomers are metabolised into active norketamine

and non-active hydroxyketamine.*¢?

Ketamine for anesthesiology

Ketamine has been introduced as one of the first
intravenous anesthetic agents. From the beginning,
it has been seen as a nearly ideal agent, in particular
for uses outside the operating room, due to the
maintenance of homeostasis (cardiovascular stability,
maintenance of respiration and respiratory reflexes).*
¢ Ketamine also has antinociceptive and analgesic
properties and can be used to treat acute, post-

operative and chronic pain.®'#™

During ketamine anesthesia, induction doses of 1-2
mg/kg are used, followed by a maintenance dose of
1-6 mg/kg/hr and steady-state plasma concentrations
of ketamine are 1200-2400 ng/mL and awakening
from anesthesia occurs at plasma concentrations of
640-1100 ng/mL.34¢

The use of ketamine as a recreative drug and the
subsequent repressive actions and schedulling of
the substance led to a stigma and a decreased use of
ketamine as an anesthetic agent. The introduction
of propofol as an alternative intravenous anesthetic
agent, drove the use of ketamine further to the

background.
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Figure 1: Overview of the NMDA-receptor
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Concurrent with the resurgence of ketamine in the
field of psychiatry, interest in its uses in anesthesiology
have also resurfaced. The widespread misuse of
opioids (the so-called ‘opioid epidemic’) has
increased the use of multimodal pain management
strategies, which often include ketamine.* Its use as
an adjuvant in both anesthesia and pain management
has increased a lot in the last two decades.* The
addition of a subanesthetic dose of ketamine to a
general anesthesia regimen decreases the need for
opiods during and after surgery (up to six weeks
postoperatively), as well as the dose of anesthetic
agents used, which reduces side effects related to

general anesthesia.®*™

Ketamine for psychiatric illnesses

The potential usefulness of ketamine in a
psychotherapeutic setting was already explored in
the 1970s.31151 However, it took until the early
2000s for larger, controlled trials to provide evidence
for the effectiveness of ketamine as a treatment for

718 |n contrast to other

depressive disorder.
pharmacological treatments of depressive disorder,
ketamine is characterized by a rapid onset,

effectiveness for symptoms that are considered
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treatment-resistant and independence of an

increase of serotonin in the synapse.®>%1?

For uses outside of anesthesia, the use of a
subanesthetic dosing regimen is common. A
subanesthetic dose can be defined as a dose that
is high enough to induce a desired effect (such as
the induction of a dissociative state or remission of
psychiatric symptoms or pain) but not so high that
it induces full dissociation or anesthesia. Different
desired or undesired effects might require a different
target plasma concentration and therefore a different
dosing regimen. The most common subanesthetic
0.5 mg/kg,
administered during 40 minutes, which results in

intravenous dosing regimen s
plasma concentrations of 100-250 ng/mL (in
comparison, plasma concentrations during anesthesia
are between 1200-2400 ng/ml).>¢ Within the
subanesthetic dosing range there appears to be a
positive dose-effect relation for both antidepressant

and psychomimetic effects.®'12022

Ketamine appears to be most promising for the
treatment of treatment-resistant depression (TRD) and

could be seen as an alternative to electroconvulsive



therapy (ECT).%% Treatment-resistant depression
is associated with a high burden of disease, major
costs for healthcare and affects millions of individuals
worldwide.?” Ketamine also shows promise in the
treatment of post-traumatic stress disorder (PTSD)

and substance-use disorders.?

Ketamine as a recreative drug

Soon after its introduction as an anesthestic agent
ketamine was already used as a recreative drug.'®
There is likely a relation between the widespread
use of ketamine in the Vietnam war and the start of
its use as a recreative drug, especially in veterans.’
Concerns have been raised that ketamine-assisted
psychotherapy might lead to an increase in recreative
use of ketamine. There have been no reports that
participants in ketamine-assisted psychotherapy
are more likely to start using ketamine for recreative

purposes.' '

There is evidence that recreative use of ketamine is
prevalent and has increased in recent years.”” A
large survey in the Netherlands estimates 2.6% of
adults have used ketamine in their lifetime.* Use is
most common in young adult males and most often
infrequent (90.7% report use less than once a month).*
Within the European Union, ketamine accounts for 9%
of the seized psychoactive substances.? The number

of ketamine-related health problems remains low.?

Although adequate information on doses are
lacking, doses used for recreational purposes are
general between 1-2 mg/kg (intravenous), 100-500
mg (oral) or 30-400 mg (intranasal insufflation), with
an estimated plasma concentration of 50-200 ng/mL.

Long-term, frequent and high-dose recreational
use of ketamine is associated with attentional and
cognitive disfunctions, flashbacks and urological
complications (including ulcerative cystitis).®63031
Although concerns have been raised that these
effects might also occur following ketamine-assisted
psychotherapy, these long-term effects of recreational
use have not been described in a research or clinical

setting.'6"

Ketamine-Assisted Psychotherapy

Biomedical model

When the efficacy of ketamine in the treatment of
psychiatric illnesses is explained, the first approach

is usually a biomedical or biochemical framework.3'

Subanesthetic (but not anesthetic) doses of ketamine
lead to a paradoxal increase in glutamate, mediated
through disinhibition of gamma-aminobutyric acid
(GABA) neurons.”?' The magnitude of glutamate
release is related to the antidepressant effects.™
When the initial effects of ketamine (antagonism of
the NDMA receptor and its dissociative effects)
wear off, those increased levels of glutamate lead
to activation of both NMDA and a-amino-3-hydroxy-
5-methyl-4-isoxazolepropionic acid (AMPA) receptors,
resulting in the rapid release of brain-derived
neurotrophic factor (BDNF) and activation of the
mammalian target of rapamycin (InTOR) signalling
pathway.>71619.263233 This |eads to an increase in
synaptic connections on excitatory neurons, known
as structural neuroplasticity.’’8193233 |n this way,
ketamine administration is hypothesised to correct
the atrophy and loss of synapses that are seen in
depressed patients.”#'932 Furthermore, ketamine-
induced blocking of NMDA receptors might reset the
imbalance between excitation and inhibition within
microcircuits seen in patients with depression.®!”
This ultimately leads to increases in methyl CpG
binding protein 2 (MeCP2) phosphorylation at the
Serine 421 (Ser421) site, which translates into
prolonged therapeutic effects.”

Within this biomedical explanatory model, the
dissociative effects of ketamine are generally seen
as a limitation to the tolerability of ketamine
administration.®™? Some have argued that the
dissociative effects are not needed for the therapeutic
effect, although all attempts to synthesize an
antidepressant NMDA antagonist without dissociative
effects have so far failed.**%® Interestingly, the
dissociative effects have been shown to predict

antidepressant effect in patients with major depressive
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disorder and treatment-resistant depression.3¢?’
And depressed patients who were given ketamine
during general anesthesie for elective surgery did
not show a reduction in depressive symptoms
compared to placebo.®®

Psychedelic model

Another approach to the use of ketamine as an
antidepressant agent is to utilize the dissociative
effects of ketamine.'">?” The unique state of mind,
often referred to as an altered or expanded state
of consciousness, creates unique opportunities to
promote psychological flexibility and induce long-
lasting changes in behaviour and general well-
being.’>? 374! The altered or expanded state of
consciousness can be seen as an amplifier, or a
cathalyst, of psychotherapeutic mechanisms of

change.®*3

In this regard, ketamine-induced subjective effects
have similarities to the effects of psychedelic
drugs.”® Although ketamine is not considered a
classic psychedelic (serotonergic 5-HTza receptor
agonists, such as lysergic acid diethylamide -LSD-,
psilocybin or N,N,-dimethyltryptamine -DMT-) it is
often considered an atypical psychedelic drug.?’®

One of the debates that surrounds ketamine-
assisted psychotherapy (and psychedelic-assisted
psychotherapy in general) is whether or not there
is synergism between the biochemical effects of
ketamine and psychotherapy. The argument for
synergism claims that the subjective effects induced
by the pharmacological agent are of inherent value
and are an integral part of the therapeutic
process.''>3742 This argument appears to contradict
the way Western medicine is usually approaching
its examination of the efficacy of a pharmacological

agent, purely within a biomedical framework.***?

The combination of pharmacotherapy and
psychotherapy in itself is not a novel idea." Many
different models of psychotherapy could be
applied and have been studied (as reviewed by

Mathai et al)."* It is generally believed that

administration of ketamine can best be combined
with a psychotherapeutic framework that promotes
psychological flexibility, and improves quality of
life and overall functioning.’™“? Efficacy should
therefore also be measured as more than symptom
reduction alone, and include measures of quality of

life and general well-being.™

The administration of ketamine (or other psychedelics)
within a therapeutic context generally consists of
three phases: preparation, dosing sessions and
integration.*** Almost all settings use a form of
psychological support with the intent of harm
reduction and improving safety.'>#?

Ketamine-assisted psychotherapy distinguishes itself
from ketamine infusion with basic psychological
support, although this distinction is not always clearly
defined.™ In ketamine-assisted psychotherapy,
patients are prepared for the experience using
psychoeducation and psychotherapeutic tools that
promote flexibility and acceptance.’™*"4? Different
psychotherapeutic frameworks can be used, such
as the general change mechanisms model (further
described by Wolff et al.)** or EMBARK model
(described by Brennan et al.)2. The use of a
structured model of psychotherapeutic change
during preparation, dosing sessions and integration
can be beneficial.*? During the dosing sessions, the
interaction between a patient and the psychotherapist
is generally limited compared to other forms of
psychotherapy.® The music played during the
session plays an important role in mediating the
therapeutic effect.** Some psychotherapeutic
interventions might be warranted during the
experience and patients can be reminded of tools
that have been discussed during the preparation
sessions.*? Following the dosing sessions (or
inbetween multiple dosing sessions) integration
sessions are used to further allow the
psychotherapeutic effects to sink in. Those integration
sessions (at least in part) take place during the
period of enhanced neuroplasticity, which should

optimize the synergistic effects of the biomedical
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and psychotherapeutic effects of ketamine-assisted
psychotherapy.?’

In most current practices of ketamine administration
for psychiatric illnesses, ketamine is given repeatedly
during a longer period and most often it is not
combined  with a  specific  tailor-made
psychotherapeutic approach. The Montreal model
(described by Garel et al.)” provides an integrative
approach of short-term, intensive psychotherapy,
augmented with multiple ketamine infusions and
changes in lifestyle and psychotropic medications.
The intensive treatment phase of ketamine-assisted

psychotherapy is seen as a ‘window of opporunity’

to induce long-lasting changes in psychiatric
symptoms and general well-being.?” The use of a
structured model is beneficial and can be helpful in
managing expectations, especially given the media
attention that has been given to the efficacy of

ketamine and psychedelics.?

Rather than splitting the treatment into distinct
phases of preparation, dosing sessions and
integration, the Montreal model uses a ‘rolling
model’ of preparation, dosing and integration.
Within the period of treatment, experiences from
one dosing session are used to prepare for another
dosing session, as illustrated in Figure 2.

Figure 2: Overview of the Montreal model of ketamine-assisted psychotherapy (by Garel et al.)” with ‘rolling’

phases of preparation, dosing and integration.

Concomitant Conventional Psychotherapy

Psychiatric Initial
Assessment Preparation
Diagnoses Psychoeducation Chackein
Psychiatric Establish frame Discussion of previous session
history s ;
Medication Establish intentions and goals
Medical history changes
Current 3 SMART goals =
treatments
Trial mindfulness Treatment Treatment
Lifestyle/habits exercise 1 2
Expectations Discuss music
lliness narratives Initiate
concomitant Week 1
Social context psychotherapy

Opportunities

The administration of subanesthetic doses of
ketamine has been described as one of psychiatry’s
biggest pharmacological  breakthroughs in
decades.*”??" It's rapid and robust onset of action,
effectiveness in the treatment of treatment-resistant
depression and favourable safety profile make it a

unique treatment option for depression.®

To date, most studies that evaluate the effect of
ketamine for psychiatric illnesses have focussed on
the biomedical model, rather than the psychedelic
model of effect.”? However, the addition of

Ketamine Treatment Sessions with Rolling Preparation and Integration

Ketamine infusion

Music or mindfulness

Treatment

Maintenance

Debrief treatment experience )
Conventional
medications/

neurostimulation

Prep. for subsequent sessions

Conventional

psychotherapy
Treatment Treatment Treatment
4 S 9 Additional
ketamine
treatments every
4-6 months as
Week 2 W;ek W4eek indicated

psychotherapy could further expand and sustain
the therapeutic effects of ketamine.” The ketamine-
induced state of neuroplasticity provides opportunities
to increase the effectiveness of psychotherapeutic

interventions.

Ketamine-assisted  psychotherapy could be
embedded in several psychotherapeutic frameworks.
The use of evidence-based, trans-diagnostic models
that promote psychological flexibility could be
particularly useful.”¥4? Psychotherapeutic frameworks
should be flexible enough to individualize treatment

for each patient.”? When psychotherapeutic effects

© 2024 European Society of Medicine 6



are measured on different dimensions of change,
future studies can assess which components of
therapy are predictive of which effects.*

As of yet, ketamine is the only psychedelic drug
with a market authorisation. Research with other
psychedelic compounds is increasing and both 3,4-
methylenedioxymethamphatamine (MDMA) and
psilocybin have been granted ‘breakthrough therapy
designation’ by the United States Food and Drug
Administration (FDA).""343454 The implementation
of ketamine-assisted psychotherapy can therefore be
seen as a test-case for other forms of psychedelic-
assisted psychotherapy.

Challenges

The induction of an expanded state of consciousness
is often associated with an increased suggestibility,
lowering of personal boundaries and an overall
vulnerable state of the patient. This state of mind
increases the potential for harm and therefore
creates unique and novel requirements for ethical

sensitivity of the therapist.*?8

Another challenge in the introduction of ketamine-
assisted psychotherapy is how to include (sub)cultural
considerations. Different (sub)cultural groups might
benefit from different approaches in the therapeutic
framework, therapeutic setting and cultural sensitivity
of the therapist.***’ Higher educated, white patients
and therapists are overrepresented in the clinical

trials on psychedelics to date.*>*?

Ketamine-assisted psychotherapy is an intensive
form of treatment. Treatment sessions last longer
than other forms of psychotherapy and in some
protocols two therapists are present. This results in
higher costs of treatment. Reimbursement by
insurance policies is generally not designed for these
intense forms of therapy. This argument would be
even more relevant for other forms of psychedelic-
assisted psychotherapy, as other psychedelic
agents have a much longer duration of action.?”’

Another challenge is that research on the optimal
form of psychotherapy is generally not of interest

to the pharmaceutical industry and funding is
therefore more difficult to acquire.™

Conclusions

Ketamine is a dissociative anesthetic drug with

unique  pharmacological and  psychological
properties. The dissociative state that is induced by
subanesthetic doses of ketamine should not be
seen as an unwanted side-effect, but can be utilized
in ketamine-assisted psychotherapy as a cathalyst

for change.

Augmenting psychotherapy with drug-induced
states of expanded consciousness might lead to a
revolution in psychiatric healthcare. However,
working with patients in such a sensitive, vulnerable
state requires high standards of care and ethical
practice. Studies evaluating the effectiveness of
ketamine-assisted psychotherapy should focus not
only on reduction of psychiatric symptoms, but also
on general well-being and quality of life.
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