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d-Cycloserine for Depression?
To the Editor: Ketamine’s ability to bring about rapid and
dramatic improvement in patients with refractory depression
has biotech companies and clinicians scrambling for ketamine
alternatives. d-cycloserine (DCS) showed efficacy in depression as
early as 19591 but lay dormant until recently.
As published in the June 2015 issue of the Journal, Kantrowitz
and colleagues used ketamine priming followed by a high dose of
DCS (1,000 mg/d) with impressive results2 (also refer to the study
by Heresco-Levy et al3).
We4 and a group led by Wilhelm in Boston5 independently used
a low-dose DCS (Table 1) strategy to facilitate cognitive-behavioral
therapy–related memory consolidation. In a dose-finding study for
negative symptoms in schizophrenia, Goff and coworkers6 reported
an optimal DCS dose of 50 mg/d. This glycine (associated with
N-methyl-d-aspartate [NMDA] receptor) agonism concept of DCS,
akin to rapastinel (formerly GLYX-13; under clinical trial), deserves
a closer look.
Although the primary goal of these studies4,5 was to enhance
extinction learning in exposure treatment for OCD cases, both
studies documented improvement in depressive symptoms
(see Table 1). Although depressive symptoms were mild in both
studies, lack of posttreatment group differences in OCD symptoms
preclude a possibility that improved OCD symptoms contributed
to the reduction in depression.
This report is not to claim an efficacy of DCS in depression
but rather to suggest further studies on intermittent application of
this old agent that works through NMDA mechanisms and would
possibly help clinicians manage some of their depression cases.
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Table 1. Mean ± SD Beck Depression Inventory Scores at Baseline and Posttreatment in 2 Studies of Low-Dose d-Cycloserine
Augmentation of Exposure Therapy
Study
Minnesota data (placebo, n = 17;
d-cycloserine 250 mg/wk, n = 15)a
Boston data (placebo, n = 13;
d-cycloserine 200 mg/wk, n = 10)b

Placebo
Baseline Posttreatment
10.6 (10.3)
9.5 (10.9)

d-Cycloserine
Baseline
Posttreatment
13.4 (11.4)
3.3 (5.6)

Statistics
Group × time: F1,15 = 6.45, P = .023

10.9 (8.3)

15.5 (12.7)

Two-tailed t tests: d = 0.99 (Cohen d effect size), P = .04

8.7 (9.1)

1.9 (3.3)

aData from Kushner et al.4

bData from Wilhelm et al.5
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Letters to the Editor

To the Editor: In their letter, Kim et al accentuate our findings1
that d-cycloserine (DCS) may have antidepressant properties. Kim
et al suggest that intermittent treatment with lower-dose DCS
(100–125 mg) may be helpful in a population with mild depression
secondary to obsessive-compulsive disorder. As the authors state, the
baseline levels of depression were mild, but the level of improvement
was of a large effect size.
Kim et al suggest that the potential antidepressant properties of
both DCS and rapastinel (formerly GLYX-13) are due to agonism
at N-methyl-d-aspartate–type glutamate receptor glycine-site
(NMDAR-GS).
DCS is not a full agonist at the NMDAR-GS; however, it is a
partial agonist. The authors are correct that in lower doses (< 100
mg), DCS primarily potentiates NMDAR-GS function and has been
shown to be partially effective in treatment of schizophrenia2 and
anxiety disorders.3 Similar to other partial agonists at this receptor,
DCS has a dose-dependent, biphasic effect, acting as an agonist at
low doses but functioning as a net NMDAR antagonist4,5 at higher
doses (> 500 mg).6–8
Clinical data strongly support the concept that an antagonistlevel dose is required for antidepressant action, as efficacy is
consistently shown at ~1,000 mg,1,9,10 but not at lower doses (250
mg).11 Moreover, rapastinel, which the authors reference in support
of the NMDAR-GS agonist theory, is also a partial agonist with a
similar biphasic agonist/antagonist effect. Similar to the majority of
clinical studies with DCS, antidepressant efficacy is shown only at
antagonist doses.12,13
In support of Kim et al, d-serine, a full agonist14 at the NMDAR-GS,
may have antidepressant properties when used acutely.15 We also
note that the author’s strategy of intermittent dosing may produce
different pharmacodynamics than daily dosing.16 We agree with the
authors that further study of dosing strategies is needed.
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