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Case report 1

Adjunctive music improves the tolerability of intravenous
ketamine for bipolar depression
Kyle T Greenway*, Nicolas Garel, Nathalie Goyette, Gustavo Turecki,

Stephane Richard-Devantoy*

Intravenous ketamine is an effective treatment of bipolar
depression. One of its most important side-effects is

a transient altered state of consciousness commonly
referred to as dissociation. These states can be anxiety-
provoking, distressing and even treatment-limiting,
warranting research into mitigation strategies. In this
article, we present two cases that demonstrate the
potential of adjunctive music to diminish the distress
associated with ketamine-induced dissociation — though
not necessarily its degree - in bipolar 1 disorder. Both
patients suffering from severe depression underwent their
first ketamine infusion without music and opted for music
with subsequent infusions. They reported that music
significantly improved the tolerance of their dissociative
symptoms, thereby reducing distress and facilitating
subsequent treatments. Both patients achieved remission
from their highly treatment-resistant depressive episodes
following six ketamine infusions. This is the first report

of music’s benefits on ketamine for bipolar 1 depression,
though there is precedence in the scientific literature on
‘psychedelics’ where the use of music in combination with

Background

The emergence of ketamine as a rapid antidepressant
is among the most important pharmacological devel-
opments in psychiatry in decades (Duman, 2018). One
of the major safety considerations with both ketamine
and esketamine, its s-enantiomer, is the altered states
of consciousness they temporarily induce (Correia-
Melo et al., 2019). These states, typically referred to as
dissociation, can be distressing and treatment-limiting.
Pharmacological strategies against this distress, such as
co-administering benzodiazepines, may reduce treat-
ment efficacy (Andrashko ez a/., 2019). Alternative strat-
egies are thus needed.

Recently, in this journal, music was described as a non-
pharmacological intervention to reduce the distress
(though not the degree) of esketamine-induced dissoci-
ation (Pereira ¢z al., 2021). To our knowledge, this is the
first such report with esketamine or racemic ketamine.
However, a body of research on ‘psychedelic’ compounds
has demonstrated that music can effectively reduce
the distress associated with other medically induced
altered states of consciousness. Indeed, the paradigm of
Psychedelic-Assisted Psychotherapy emphasizes ‘set and
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medication-induced altered states has been studied. The
principles regarding music selection that have resulted
from this paradigm may be applicable to the use of
ketamine in unipolar and bipolar depression. The optimal
use of music with ketamine warrants further research. Int
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setting’ as key components of both tolerability and effi-
cacity (Johnson ez al., 2008). ‘Set’ refers to the mindset of
patients undergoing treatment, and ‘setting’ refers to the
immediate treatment environment. The work by Pereira
et al (2021), which also describes considerations for the
treatment setting, suggests that these treatment aspects
may also be relevant to (es-)ketamine, in line with previ-
ous studies on ketamine (Dore ¢7 /., 2019).

Here we describe two successful cases of intravenous
(1.v.) ketamine in treatment-refractory bipolar depres-
sion where music and optimized treatment environments
were highly beneficial. The same dosing regimen utilized
in unipolar treatment-resistant depression has shown
similar efficacy in treatment-resident bipolar depression
(Wilkowska ez al., 2020). Indeed, both patients remitted
following six (off-label) 40-min i.v. infusions of ketamine
at the standard dose of 0.5 mg per kg of bodyweight,
which is two times more likely to engender dissociative
symptoms than other routes like intranasal (Short ez a/.,
2018). The first treatments for both patients were admin-
istered without music, which was then utilized during
the second treatments. Each patient thereafter opted for
music throughout their subsequent infusions, to which
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they attributed significantly improved tolerability due to
less dissociation-associated anxiety.

Cases

Case 1

A 41-year-old female known for the bipolar affective
disorder 1 [by DSM-5 criteria (American Psychiatric
Association, 2013)], refractory to adequate trials of more
than a dozen psychotropic medications (including multi-
ple antidepressants), was evaluated for treatment by i.v.
ketamine infusions in August 2020. She was suffering
from severe depression [53 of 63 on the Beck Depression
Inventory-IT (BDI-IT) (Beck e a4/, 1996)] with mini-
mal response to a medication regimen, including thera-
peutic doses of bupropion, lithium, buspirone, as well
as as-needed alprazolam and zopiclone. She described
prominent psychiatric symptoms such as longstanding
hopelessness, self-criticism, fatigue and anxiety. She also
reported significant current suicidal ideation [26 of 38 on
the Scale for Suicide Ideation (SSI) (Beck ez 4/.,1979)]. She
was proposed and consented to, our institution’s standard
protocol of 6 i.v. ketamine infusions over 4 weeks.

During her first infusion, she experienced intense anx-
iety that she attributed to a feeling of losing control, as
well as a dislike of unusual bodily sensations. She also
reported auditory hypersensitivity, resulting in irritation
associated with, for example, the faint sounds of her cli-
nicians’ writing. She required repeated reassurances of
safety from the nurse and physician present throughout
her infusion.

The next day, she reported significant hesitation about
continuing with the planned infusions. With support and
encouragement from the treatment team and her refer-
ring psychiatrist, she opted to continue the course, albeit
with trepidation. On her second treatment, she listened
to music throughout her infusion.

The music, largely classical, was described by the patient
as significantly reducing her distress. Though the degree
of dissociative symptoms was not reduced, she described
being able to ‘let go’ of the associated anxieties, such as
the loss of control and fears of medication effects.

She reported only slight benefits following this treat-
ment but also a significant reduction in anxiety and
fear about the altered state of consciousness induced
by ketamine. She thereafter completed the course of
siX treatments, experiencing increasing symptomatic
improvement throughout. She was encouraged to care-
fully select among various musical options throughout
her treatments, including classical playlists or her own
familiar music, and largely opting for the same playlist
from her second treatment. Following the course, her
depressive symptoms and suicidality improved signifi-
cantly, evidenced by her BDI-II decreasing by 31 (from
53 to 22) and her SSI decreasing by 16 (from 26 to 10).
Both responses were maintained for at least 1 month.

Case 2

A 43-year-old male known for the bipolar affective disor-
der I (DSM-V) was evaluated for i.v. ketamine in January
2020 while hospitalized for a treatment-resistant depres-
sive episode (BDI-II of 34, SSI of 22). The patient had
failed to achieve more than a partial response to more than
20 different psychotropic medications and 30 bitemporal
electroconvulsive therapy treatments. He had been admit-
ted to the hospital - his 10th admission in 5years - with
a specific, lethal suicide plan while receiving therapeutic
doses of brexipiprazole, levomilnacipran, vortioxetine,
quetiapine, benztropine, zopiclone and clonazepam.

As with the first case, he was accepted for treatment by
a course of six 1.v. ketamine infusions with the first infu-
sion administered without music. During this treatment,
he described audiovisual phenomena, a feeling that
he ‘might die’, and anxiety about ‘losing control’ of his
thoughts and feelings. He subsequently reported appre-
hension about pursuing treatment by ketamine.

Much like the first case, the patient also reported that
the effects of ketamine were subjectively altered during
the second treatment administered with music. Though
their intensity did not differ from the first treatment, he
described ‘letting go’ of negative appraisals about the
dissociative effects, which he now described as dream-
like and nondistressing.

The remaining four treatments proceeded similarly and,
following the course, he achieved remission from his
depressive episode and was shortly thereafter discharged
from hospital.

In the year since, the patient has been maintained
in remission with additional infusions as per clinical
judgment (approximately every 7weeks). He has thus
received a total of 12 ketamine infusions and, because
the second, has opted to listen to music with each. His
latest BDI-II and SSI were 10 and 0, respectively, and he
has not required hospitalization since his discharge.

Discussion

These two cases demonstrate that music can significantly
improve the tolerability of ketamine infusions for (severe)
bipolar depression. While this is a novel finding, there is
precedence in the scientific literature on Psychedelic-
Assisted Psychotherapy. In this paradigm, careful attention
to the treatment environment (including music) is consid-
ered integral to the treatment (Johnson ez a/., 2008). This
approach was largely pioneered with psilocybin and LLSD,
the former of which is undergoing clinical phase 2b tri-
als for depression with the FDA’s ‘breakthrough therapy’
designation (http://www.clinicaltrials.gov; NCT03866174).
Although the states induced by ketamine are typically
described differently from those induced by psilocybin
- that is, dissociative versus ‘psychedelic’ - phenome-
nological studies show significant overlap between both
(Studerus ez al., 2010), including ‘experience of unity’ and
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‘changed meaning of precepts’. These findings, alongside
our cases and that reported with esketamine (Pereira ez a/.,
2021), suggest that the body of literature on ‘psychedelic’
substances may hold lessons for optimizing psychiatric
uses of (es-)ketamine.

Indeed, our clinical experiences support other shared
features between ketamine and the ‘psychedelics’. Both
appear to increase susceptibility to music’s influence
(Kaelen ez al., 2018), perhaps unsurprisingly as neuro-
imaging studies have found significantly altered audi-
tory processing with both ketamine and ‘psychedelic’
compounds (Kaelen ez a/., 2018; Schwertner ¢z al., 2018).
Further, as with both cases above, numerous patients have
experienced a reduction in treatment-associated distress
attributable to their ‘letting go’” of negative thoughts and
judgments, which is facilitated by music. ‘Let go and be
open’ are common instructions to patients undergoing
Psychedelic-Assisted Psychotherapy (Johnson ez a/., 2008).

This phenomenological, neuroscientific and clinical evi-
dence suggests that some of the principles of music selection
from the psychedelic paradigm hold relevance for ketamine
treatments. For instance, music featuring vocals in a lan-
guage understandable to the patient can strongly influence
thoughts during treatment. As this occurs in an unpredict-
able - and sometimes negative — manner, clinicians and
patients may wish to avoid such music. Similarly, whereas
calming music can reduce treatment-induced anxiety and
agitation, energetic or intense music may have the oppo-
site effect and should therefore be employed judiciously
(Johnson ez al., 2008). Finally, as with the auditory hypersen-
sitivity described above, a dislike of specific music can be
particularly irritating to patients during ketamine treatments.

"To our knowledge, no randomized controlled trials have
studied music with ketamine for psychiatric indications.
Nonetheless, our experiences with dozens of patients
suggest that music is a feasible and valuable nonphar-
macologic enhancement for ketamine infusions. In both
cases described above, music appeared to greatly improve
the tolerance of treatments, which were ultimately highly
effective, by facilitating infusions and reducing anxiety
associated with subsequent treatments.

Conclusion

As reported for esketamine and unipolar depression,
music can significantly improve the tolerability of ket-
amine infusions for severe bipolar depression. The
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selection of music is important, and clinicians may find
value in the principles of the Psychedelic-Assisted
Psychotherapy paradigm.

Whether or not music can improve side-effects associ-
ated with ketamine beyond anxiety surrounding disso-
ciation remains to be evaluated. A randomized clinical
trial, actively enrolling, has been designed expressly to
address these questions (http://www.clinicaltrials.gov;
NCT03866174).
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