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Party drug to mainstream medicine; the transition of ketamine
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A significant proportion of patients with major
depressive disorder are refractory to approved
interventions. The first report of significant and rapid
benefit of intravenous (IV) ketamine for treatment
resistant depression (TRD) appeared in 2000. Since
then, there have been multiple reports on the efficacy
and tolerability of ketamine formulations for TRD, in
particular for single-dose IV administration, which
is supported by meta-analyses. The benefit for oral
and other non-IV forms remains preliminary. There is
preliminary evidence that ketamine has anti-suicidal
properties. The adverse effects of ketamine are often
mild, brief, and not clinically significant, and include
dissociation, sedation, and changes in blood pressure

K etamine reached its prominence as a safe anesthetic
agent in the mid 1960’s but transitioned into a party
drug when itsdissociative and hallucinogenic properties
were discovered by the club culture (1). By 1980,
ketamine use was strongly discouraged purportedly
because of its psychotomimetic properties (2). The
transition of ketamineto amagical antidepressant began
when Berman and colleagues first reported its marked
and rapid benefit for treatment-resistant depression
(TRD) (3). Ketamineisnow hailed asthemost important
advance in the treatment of depression since the
discovery of tricyclics.

Major depressivedisorder (MDD) isnow recognized as
asignificant public health issue and aleading cause of
disability worldwide (4). In spite of available first line
interventions that include antidepressants and psycho-
therapy, at least a third of patients fail to achieve re-
mission (5). Furthermore, antidepressants need
significant lag time to benefit, while evidence-based
psychotherapies are often difficult to access and costly
(5). Thisis especialy true in low- and middle-income
countries (LMICs). Thus, there is an unmet need for
cost-effective nove interventionswith superior efficacy
and rapid relief of symptoms. In light of accumulating
evidence ketamine appears to be one such agent with
promise(6-8).

and heart rate. Recently, the S-enantiomer esketamine
has been developed, evaluated, and approved for use
in North America as adjunct to antidepressants for
TRD. Intranasal esketamine has ease of use but the IV
form has the advantage of cost. Both are equally
effective and tolerable with few drug interactions, and
are indicated for adult patients with TRD. Informed
consent, medical assessment, supervised setting and
monitoring by trained personnel are mandatory. The
increased risk of misuse, diversion, and addiction has
been recognized with the need for education,
responsible practice, and ongoing research.

SLJ Psychiatry 2020; 11(1): 1-4

How does ketamine produce its antidepressant
effects?

Whileketamine'santidepressant mechanismsarenot fully
elucidated, its predominant effect ison the glutaminergic
system, where it acts as an antagonist of N-methyl-D
aspartate (NMDA) receptors (9). Additionally, its effect
on multiple other neurotransmitter systems, including
dopaminergic, gabaminergic, opioid and serotonergic
systems have been recognized (10). It has been
hypothesized that neuroprotection related to increased
neurotrophic factor and protein synthesis, as well as
sustained synaptogenesis in depression related neural
circuits, may underlie the antidepressant benefit of
ketamine (10). The enhanced synaptic plasticity and
connectivity issuggested to produce asynergistic benefit
with psychological treatmentstoimproveclinical impact
(10).

How can ketamine be administered? Is it
effective in alleviating symptoms of TRD?

An anesthetic agent with proven safety, ketamine is
commonly administered through the intravenous (1V)
route, it can also be administered intramuscularly (IM),
sublingually (SL), orally and intranasally (IN). The
bioavailability of non-1V ketaminevarieswidely with the
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route of administration, with oral formshaving thelowest
levels, followed by SL, IN and IM thus making dose
comparisonsdifficult (11,12). Unfortunately, there are
few reports on the relationship between route of
administration, bioavailability and plasmalevels.

The intravenous route of administration is the most
studied for the acute trestment of TRD, with the mgjority
of datacoming from singleinfusionsthat produced rapid
antidepressant effects within hours and lasting up to a
week. Such benefit hasbeen confirmed by several meta-
analyses of a significant number of RCTs (6-8,13). The
dose of ketamine used ranged from 0.5 to 1mg per kg,
usually infused over 30-45 minutes. Most studies
reported the higher dose (1mg per kg) to be safe and
tolerable, with greater likelihood of a more sustained
response and alower relapse risk. Investigations of the
benefit of repeated infusions may produce better
response and more sustained benefit, but isless studied.
Threesmall RCTsfound early evidencefor the benefit of
adjunctiveora ketaminein TRD. However, high hetero-
geneity and variability in the degree of benefit (probably
rel ated to differencesin bioavail ability) limit interpretation
(13). The IN formulation of racemic ketamine holds
promise with better bioavailability versusthe oral form
but requires a specific delivery system for its use (14).
Interestingly, several small investigations have reported
favourably on the use of IN racemic ketamine for
maintenance after initial trestment with 1V for TRD (15).
Overall, theevidence basefor the benefit of non-1V forms
of racemic ketamine remainslimited. Efficacy wise, the
initial finding of Berman et a. has since been well
replicated in randomized controlled trialsof 1V ketamine
in TRD subjects, and further confirmed beyond doubt
by several meta-analyses (3, 16, 6-8,13).

Racemic ketamine exists as two enantiomers, S and R,
with theformer being four timesmore potent at inhibiting
NMDA receptors (9). While thereis aracemic Sform,
Janssen has developed esketamine IN version with the
trade name Spravato®. Several large RCTs and a meta-
analysisconfirmits superiority over placeboin the acute
treatment of TRD when used as an adjunct to first line
antidepressants, and is currently approved for use in
the USA and Canada, though its relative high cost may
discourageusein LMICs(7,13).

What adverse effects should be anticipated
when using ketamine?

The common and clinically relevant adverse effects
experienced with subanesthetic doses of IV ketamine
include psychotomimetic, cardiovascular, and
neurological, among others (7). For most patients, such
effects are mild and short-lasting, resolving within an
hour of infusion, and severe dissociative symptoms are
rare (17). Dissociative symptoms are often described as
dream like or as dizziness or “confusion”, and often
accompanied by mild perceptual disturbances.

Cardiovascular effects of increased blood pressure and
heart rate are similarly mild and transient and tend to
occur after 30 minutes of the start of infusion, with less
than 10% of patients reporting significant increase (18).
In general, ketamine does not have significant effect on
CY P450 isoenzymes and is unlikely to cause clinically
significant drug-drug interactions (19). Concomitant use
of first line antidepressant agents is considered safe,
although data related to monoamine oxidase inhibitors
are not yet available. However, ketamine may increase
the effect of sedatives, opioids, anesthetics and alcohol
(20).

Potential long-term risks of ketamine have been
recognized, almost exclusively in chronic abusers (21).
Although relatively uncommon, chronic abuse has been
reported to cause cognitive dysfunction and cystitiswith
multiple urinary symptoms, referred to as “ketamine
bladder” (21). These adverse effects have not been
reported with therapeutic use of ketamine.

What criteria are helpful for selecting
patients for ketamine treatment?

Until now, most off-label and experimental use has
targeted patientswith TRD who have had trialsof multiple
medications and/or electroconvulsive therapy. Expert
consensus recommends that ketamine be considered
primarily for adult patientswith TRD, commonly defined
as failed trials of two or more antidepressants from
different classes, with at least one trial of adjunctive
augmentation, as per standard protocol (4).

Thereisearly evidencethat ketamine may have specific
anti-suicidal effects(22). Reductionsin suicidal ideation
have been reported with single as well as multiple
infusions, and confirmed in a recent meta-analysis (6).
The anti-suicidal effects appear to be independent of
the antidepressant benefit, but need further systematic
evaluation (22).

Evidence for the benefit and safety of ketamine for
depressionin paediatric and geriatric age groupsislimited
and needsfurther study (8). Similarly, safety of ketamine
use during pregnancy and breastfeeding has not been
established. Ketamine should be avoided in patientswith
symptoms or history of psychoses, as well as in those
with cardiovascular disease and other unstable medical
conditions (8).

What clinical protocol is appropriate for
ketamine use?

Prior to treatment, as part of good clinical practice,
patients should undergo full physical examination and
appropriate clinical investigations. It isimperative that
patients be well informed of its risks and benefits. For
safety reasons, IV and IN ketamine are best administered
in a supervised setting where rescue medications for



medical emergenciesand, facilitiesfor cardiac monitoring
areavailable. Aswell, most centres strongly recommend
theimmediate or quick availability of advanced cardiac
life support (ACLS), and the presence of a physician
trained and experienced in airway management.

The usual duration of patient stay for IV and IN
treatmentsisestimated to be 2-3 hours, during which the
subject should be observed closely. During treatment,
blood pressure, heart rate, pulse oximetry, and level of
consciousness should be checked and documented prior
to, during (every 30 minutes), and post-infusion for at
least one hour. The physiological measures should be
checked and mental state assessed prior to discharge.
Patients should be cautioned against driving for the next
24 hours(23).

Though it is recognized that ketamine should be
administered in a supervised medical setting, such
standards have not been well established. Ketamine
administration has been largely administered through
research protocols in academic centers by trained
personnel with available ACLS, thus thereis aneed to
establish protocols for real-world settings, that strike a
pragmatic balance between patient safety, access and
cost of treatment.

Itiswell recognized that thereis significant recreational
use and chronic abuse and dependence in vulnerable
groups and certain regions of the world. Thus, the risk
of diversion and addiction cannot be ruled out with non-
injectableformulations of ketamine. It hasbeen strongly
recommended that patient and family education should
beintegral to any ketaminetreatment program. Further-
more, medical facilities should have available secure
storage to discourage misuse.

What innovations and cautions are being
foreseen with ketamine use?

Whileitsbenefitisclear, it iswell recognized that there
are potential risks with the growing use of ketamine.
Among them isthe dramatic increase in its off label use
aswell ashigh patient demand triggered by mediareports,
both of which have ethical and legal considerations. The
precedent for successful off label use of psychotropics
and the high prevalence of TRD has led to increased
patient demand. Freguent off-label use of ketamine may
compromise safety and increase abuse potential, thus
there is a need to balance benefit and potential harm
(24). Any commercial or public investment in large
multicenter RCTswith racemic ketamineisunlikely. Data
toimprove clinical practiceislikely to be derived from
smaller well conducted studiesand naturalistic datafrom
open use (25). The increasing prevalence of suicide,
particularly in youth, provides high incentive to further
evaluate the anti-suicidal benefit of ketamine. Similarly,
its potential benefit for depression spectrum conditions
including reactive distress and other “contextual
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indications’” need study (26). A recent publication by
Singh et al. provides an excellent overview of clinical
use, practice pointers, and recommendations for its
regulation and monitoring (24). A second publication by
Krystal et al. (25) provides an excellent research
perspective and vision for future opportunities. The
literature in general cautions against overly restrictive
practicesto realizeketamine' sfull potential. They further
emphasize the need for extensive education and
responsible practices.
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