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Subanesthetic doses of ketamine can induce rapid antidepressant effects [1]. Research
suggest that this effect is mediated in part by a glutamate surge leading to a cascade of
events that result in synaptogenesis and reversal of the negative effects of chronic stress and
depression [6]. Paired with the tremendous unmet need for novel therapeutic approaches,
ketamine’s use as a treatment for psychiatric disorders has rapidly increased, outpacing
research on its safety [2].

Most published studies to date of ketamine for depression have been conducted with patients
who are medication-free or whose medications are tightly controlled. Hence, there is very
little data describing how ketamine may potentially interact with standard oral
antidepressants or other psychotropic medications. Of specific concern, patients referred to
our program are commonly treated with a monoamine oxidase inhibitor (MAQI), or may
transition to one. Ketamine’s ability to potentiate monoaminergic effects on cardiovascular
function raises special concern for these patients.

Ketamine causes dose-dependent stimulation of the CNS that leads to increased sympathetic
nervous system outflow, producing an increased heart rate and blood pressure [7]. A recent
observational study by Riva-Posse and colleagues of 66 patients receiving 684 infusions
with a 0.5 mg/kg dose intravenously over 40 min suggested that blood pressure changes with
ketamine infusions for depression are mild, well tolerated and clinically insignificant [8].
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MAOI’s exert their effects by preventing the deamination of monoamine oxidase in the brain
and body. MAO-A deaminates primarily serotonin, epinephrine and norepinephrine, and is
predominant in sympathetic nerve terminals in the Central Nervous System (CNS). MAO-B
primarily deaminates dopamine and tyramine, and is present in the CNS and other organ
systems. MAQ’s typically limit the amount of catecholamines stored in “stable” and
“mobile” collections in pre-synaptic vesicles via noradrenaline (NA) turnover. With MAO-A
inhibition there is a greater concentration of available catecholamines stored in brain and
sympathetic terminals [9], with theoretically greater NA release with “indirect” stimulation
(rather than “direct” stimulation at the post-synaptic site of NA activity) of sympathetic
nerves by indirect sympathomimetic agents (including tyramine and ephedrine) potentially
leading to sympathetic or hypertensive crisis [10]. For this reason, preference exists for
direct sympathetic agents such as phenylephrine which work directly at the post-synaptic
adrenergic receptors, however only case studies exist describing the concurrent use of
indirect sympathomimetics and MAQI’s and severe hypertension [10].

While its primary anti-depressant activity is thought to be due to its effects at the NMDA
receptor and related downstream effects, ketamine’s sympathomimetic activity is thought to
be related to the blockade of extraneuronal catecholamine uptake in the nervous system
[9,11]. This mechanism is somewhat novel, not considered either a direct nor indirect
sympathometic, despite possibly potentiating sympathetic activity or sympathomimetics
[9,12]. Notably, there are no absolute contraindications and this combination has likely been
used many times in clinical practice for anesthetic purposes. A retrospective observational
cohort study of 280,000 surgical procedures, including 51 patients concurrently treated with
MAOIs, found no differences in hemodynamic outcomes compared to untreated surgical
patients, although it was not clear how often ketamine was used [10]. In mouse models,
those treated with high doses of ketamine while receiving tranylcypromine had no
significant difference in LDsq (lethal dose 50%) than untreated mice receiving ketamine
[12], in fact there was an increase in LDgq confirming a negative relationship.

We reviewed the literature describing concurrent use of ketamine and MAO-Is and found
three cases, and we add five compiled in Table 1. In these cases?, ketamine infusions were
administered using standard antidepressant dosing parameters (0.5 mg/kg 1V over 40 min).1
While there is a theoretical concern for sympathetic potentiation, all but one of the patients
were treated without significant changes in blood pressure or cardiovascular adverse events.
One patient2 experienced transient and asymptomatic increases in blood pressure to the
180’s/110’s during rare infusions that required temporary pauses in the infusion. This same
patient, who had a significant comorbid cardiac history, experienced an NSTEMI at one
point during her treatment course, which did not occur during an infusion, and was not
thought to be related to the ketamine infusions.

As ketamine is an oft used anesthetic agent, the combination of ketamine and an MAOI has
likely been used far more often than published. However while these eight cases are
encouraging, we cannot state this combination is safe; it is essential to note that this

Lpatient has been previously discussed in reference 5.
New reported cases from our clinical service have been previously discussed in reference 6.
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represents an extremely small number of cases which may not detect even relatively
common occurrences of serious adverse events. The concurrent use of ketamine and MAO-Is
should be pursued only with caution. Further research is needed to confirm safety of
ketamine alone, and in combination with other pharmacologic agents. The type and quality
of information required to provide this type of safety data can only be achieved through
more formal surveillance through an organized registry.
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