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lthough the goal of depression treatment is full re-
mission, remission is often the exception rather

a review of 36 antidepressant efficacy trials and found that
19% to 34% of patients are nonresponders to antidepres-
sant treatment and 12% to 15% experience only partial re-
sponse. Thus, nonresponse and partial response are com-
mon, and even among responders, a considerable number
do not achieve remission.

Even patients considered to be in remission often con-
tinue to experience a number of symptoms at either the
subthreshold or full threshold level. A study by Nierenberg
et al.,3 from the Depression Clinical and Research Program
at Massachusetts General Hospital, found that among pa-
tients with major depressive disorder (MDD) considered to
be in remission after treatment with fluoxetine, 80% were
still experiencing at least 1 residual depressive symptom,
more than 30% were still experiencing 3 or more symp-
toms, and 10% continued to meet criteria for minor or sub-
syndromal depression. Similarly, my colleagues and I4 ex-
amined residual symptoms among patients considered to
be responders who were receiving maintenance treatment
with antidepressants. This study found that one third or
more of patients had cognitive or physical symptoms,
which were likely to be residual symptoms of depression,
side effects of medication, or both. As these studies illus-
trate, even patients considered to be in remission or to be
responders to antidepressant treatment often continue to
experience depressive symptoms. Clearly, safe treatment
alternatives that can improve antidepressant response,
address residual symptoms, and help patients achieve
remission are needed.

FOLATE AND DEPRESSION

Several observational studies5–8 have linked depression
and poor response to antidepressants to low levels of
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A
than the rule. Remission is typically defined as a state with
minimal or no depressive symptoms, response without re-
mission is a 50% or greater reduction in symptoms from
baseline in those who do not achieve remission, partial
response is typically considered to be a 25% to 49% re-
duction in depressive symptoms, and nonresponse is a less
than 25% reduction of depressive symptoms.1 A large
number of patients receiving monotherapy treatment for
depression will experience nonresponse, partial response,
or response without remission. Davidson and I2 conducted
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folate. Folate is a water-soluble B vitamin that is found in
a variety of foods and occurs in numerous forms.

Folate Monotherapy
The primary rationale for using folate monotherapy for

the treatment of depression is that, because folate is a natu-
rally occurring substance in the body, this treatment is well
tolerated. Tolerability is an important consideration be-
cause many patients who are treated with antidepressants
experience side effects that they find sufficiently distress-
ing to discontinue treatment. The safety and potential
health benefits of folate are such that, in the United States,
all cereal and grain products have been fortified with fo-
late since 1998. Folate is also advised for women who in-
tend to become pregnant and is a daily requirement for the
general population, although some research suggests that
folic acid supplements should be avoided in people with
cancer.9–11

Although the efficacy of folate monotherapy for de-
pression has yet to be extensively tested, a few trials have
found folate to be effective and well tolerated, although
the best dose and form of folate remain unclear. Guaraldi
and colleagues12 treated 20 elderly patients with depres-
sion with 50 mg/day of open-label methyltetrahydrofolate
(MTHF), which is also known as methylfolate, for 6
weeks and observed a significant reduction (p < .0001) in
depressive symptoms on the 21-item Hamilton Rating
Scale for Depression (HAM-D-21) with no reports of
drug-related adverse events. Similarly, a blinded study by
Di Palma et al.13 found that when 36 patients with MDD
and alcohol dependence, a condition that might be associ-
ated with folate deficiency,14 were treated with 90 mg/day
of MTHF for 4 weeks, they experienced considerable im-
provement (p < .01) in their depressive symptoms accord-
ing to HAM-D-21 criteria and experienced no adverse side
effects. A double-blind multicenter study15 of 96 patients
with depression and dementia conducted by Passeri and
colleagues found that patients experienced improvements
(p < .05) in depressive symptoms on the HAM-D after re-
ceiving 50 mg/day of MTHF for 8 weeks. These patients
also experienced a significant improvement (p < .05) in
immediate recall. This study compared MTHF with a low
dose (100 mg/day) of trazodone. The antidepressant ef-
fects were equal, but the trazodone group did not experi-
ence significant improvement in recall ability. Thus, al-
though placebo-controlled data are needed, initial studies
indicate that folate monotherapy may be a safe and effec-
tive option for the treatment of depression, especially in
populations that are vulnerable to medication-related ad-
verse events.

Folate Augmentation
Candidates for augmentation. A number of clinical

situations exist in which patients being treated for depres-
sion might benefit from folate augmentation. One group

of patients who may benefit from folate augmentation is
those who have low plasma or red blood cell (RBC) folate
levels, given prior observational studies5–8 linking depres-
sion and poor response to antidepressants with low levels
of folate.

A second population that might benefit from folate
augmentation would be patients who have comorbid
conditions that are associated with low folate levels.
Iosifescu and colleagues16–18 have found that a patient’s
chances of responding to antidepressants progressively
decreases as the number of comorbid medical conditions
increases. Studies suggest that several medical conditions
or treatment for them may be associated with low folate
levels, such as diabetes, rheumatoid arthritis, coronary
artery disease and stroke, and cardiovascular disease, al-
though data are inconclusive and more research is clearly
needed.19–25

The third population that might benefit from folate
augmentation is those with a central nervous system
(CNS) folate deficiency, although measurement of
CNS folate levels is not possible. Genetic polymor-
phisms, such as the methylenetetrahydrofolate reductase
(MTHFR) C677T polymorphism, affect folate metabo-
lism and can cause functional forms of folate needed by
the body to be unavailable.26 In the case of CNS folate,
the amount of folate that is converted into active forms
and manages to cross the blood-brain barrier to affect the
activities of the brain cannot be determined. Thus, periph-
eral measures of folate, such as plasma or RBC folate lev-
els, may not accurately reflect CNS folate levels.

Rationale for augmentation. Patients may receive
augmentation either at the same time as the antidepressant
is started or later. Antidepressant monotherapy is often
only partially effective, and many patients fail to achieve
remission with this treatment strategy. The Sequenced
Treatment Alternatives to Relieve Depression (STAR*D)
clinical trials found that only about one third of patients
achieved remission with antidepressant monotherapy.27

Augmenting antidepressant therapy with adjunctive drugs
that target specific symptoms of depression may yield
higher response and remission rates. For example, my
colleagues and I28 conducted a study in which patients
with depression and insomnia were treated with both
fluoxetine and eszopiclone. Not only did this drug combi-
nation improve the patients’ insomnia, but it also resulted
in faster onset and enhancement of the antidepressant re-
sponse and remission rates compared with fluoxetine plus
placebo. Implementing augmentation at the start of treat-
ment, rather than after antidepressant monotherapy fails
to achieve remission, may increase treatment adherence
because patients who perceive little or no benefit are
more likely to discontinue medication.29 Thus, by accel-
erating treatment response and enhancing antidepressant
efficacy, early augmentation may lead to more patients
who experience improvement and remain in treatment.
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Augmentation at the start of treatment. Since folate
exists in a variety of forms, clinicians must select the best
dose and form for augmentation. Coppen and Bailey30

conducted a study in which patients with major depression
were randomly assigned to receive either 500 µg/day of
folic acid (N = 62) or placebo (N = 65) in addition to
20 mg/day of fluoxetine from the start of treatment. They
found that those who received adjunctive folic acid rather
than placebo experienced a greater response to fluoxetine
and reported fewer adverse events. However, when men
and women were analyzed seperately, only women had
substantially improved with folic acid augmentation.
Since folic acid is known to lower plasma homocysteine
levels, improvement in this study was related to decreased
plasma homocysteine levels rather than to increased plas-
ma folate levels. Interestingly, 500 µg/day of folic acid
was insufficient to significantly reduce homocysteine
levels in men and partly explained folic acid’s lack of ef-
ficacy in men. A higher dose or a different form of folate
may be more suitable for antidepressant augmentation in
men. Furthermore, since certain polymorphisms, such as
the MTHFR C677T, that impair homocysteine metabolism
have been found to be overrepresented in individuals with
depression,31 MTHF may be a more suitable form of folate
supplementation because it is able to penetrate the blood-
brain barrier. In a study by Godfrey et al.,32 patients with
MDD (N = 24) who were found to be folate deficient were
given 15 mg/day of MTHF in addition to psychotropic
treatment. These patients experienced a greater reduction
of symptoms compared with patients receiving a placebo
augmentation (Figure 1).

Sequential augmentation for treatment-resistant de-
pression or residual symptoms. Folate augmentation
may be implemented after a patient fails to achieve remis-
sion with antidepressant monotherapy, or after a patient
achieves remission but continues to experience residual

symptoms. As the study by Nierenberg et al.3 illustrated,
residual symptoms are common among patients being
treated for depression, even among patients considered to
be in remission. Alpert and colleagues33 conducted a study
of 22 patients who had experienced only partial response
or nonresponse to at least 4 weeks of antidepressant treat-
ment. After 8 weeks of augmentation with 15 to 30 mg/day
of leucovorin, a form of folinic acid that is converted into
MTHF, the sample experienced a significant reduction in
depressive symptoms, although only 19% reached remis-
sion. Subjects in this sample were not folate deficient at
baseline. A further study34 found that folate augmentation
may enhance lithium response in patients being treated for
bipolar and unipolar depression. A substantial number of
these subjects (N = 75) had low folate levels at baseline.
After receiving 200 µg/day of folic acid in addition to lith-
ium for 1 year, the patients with higher end-of-trial folate
levels (13.0 ng/mL or greater) experienced a 40% reduc-
tion in their affective morbidity. These patients had al-
ready responded to lithium when folate was added, indi-
cating that folate may be effective for reducing residual
symptoms.

CONCLUSION

From the psychiatrist’s perspective, folate has a number
of uses for the treatment of depression. Folate monother-
apy may benefit certain populations. Folate augmentation
can be used to enhance antidepressant efficacy from the
start of treatment or, for patients who are already on anti-
depressant treatment, folate augmentation can be used to
boost antidepressant efficacy in an attempt to convert par-
tial responders or nonresponders into responders or remit-
ters. Although folate use typically occurs in the context of
low plasma or red blood cell folate levels, individuals with
normal peripheral levels of folate may also benefit from
folate treatment, especially since peripheral folate levels
may not accurately reflect CNS folate levels. Further re-
search is needed in order to determine which forms of fo-
late are able to cross the blood-brain barrier to affect CNS
folate levels and which doses are most effective.

Drug names: eszopiclone (Lunesta), fluoxetine (Prozac and others),
lithium (Eskalith, Lithobid, and others), methylfolate (Deplin,
Cerefolin NAC).

Disclosure of off-label usage: The author has determined that,
to the best of his knowledge, eszopiclone, leucovorin, and
methyltetrahydrofolate are not approved by the U.S. Food
and Drug Administration for the treatment of depression.
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