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Over the past 20 years, there has been a surge of clinical trials
examining the safety and efficacy of natural compounds for
psychiatric indications. These studies have produced encour-
aging evidence for several putative antidepressants such as
S-adenosyl-L-methionine (SAMe), St. John’s wort (SJW), the
omega-3 fatty acids, and folic acid.1–6

There are about 45 published randomized controlled trials
(RCTs) of SAMe monotherapy against placebo or tricyclic anti-
depressants (TCAs). While generally suggestive of safety, supe-
riority over placebo, and comparable efficacy to the TCAs, the
studies are limited by small samples, wide-ranging doses of
200–1600 mg/day, and different delivery systems (oral, intra-
muscular, and intravenous), as well as premature decomposition
of some of the early oral forms of this agent.1,2 There is 1 positive
open study of SAMe augmentation,7 and no comparisons against
newer antidepressants.

SJW, at doses between 900–1800 mg/day, has also performed
well against placebo and TCAs in about 35 to 40 published
RCTs,3,4 many of which are limited by small samples, shorter-
than-optimal treatment periods, and a lack of rigorous diagnostic
instruments. Recent comparisons with selective serotonin reup-
take inhibitors (SSRIs) have been plagued by inconsistent data,
with active comparators often proving no more effective than
placebo as well as SJW3,4; these trials are therefore of limited use
and cannot be taken as a clear indication of efficacy.

The omega-3 fatty acids have had a smaller, but generally
positive, body of about 15–20 RCTs suggesting efficacy for
unipolar depression, particularly as adjunct therapy, and mixed
results in bipolar disorder.5 An encouraging meta-analysis of 8
omega-3 RCTs for depression was limited by its combination
of augmentation and monotherapy trials and inclusion of 3 bi-
polar samples.5 As with lithium and thyroid augmentation, most
of these studies were not large, and there was a wide range of
omega-3 preparations and doses (1–10 g/day). Overall, the data
suggest a signal, but the quality of the studies and lack of
consistent design remain troublesome.

Folic acid supplementation has been shown to benefit de-
pressed people with folate deficiencies,6 but only 3 published
clinical trials have examined folate administration in normo-
folatemic depressed patients.8 A double-blind RCT9 showed ben-
eficial effects of 500 µg/day of folate augmentation in 127
fluoxetine partial responders. Alpert and colleagues10 found simi-
lar benefits in an open trial with 22 SSRI partial responders
receiving 15–30 mg/day of folinic acid augmentation. A third
study of 96 subjects with mild-to-moderate dementia and de-
pression found no significant difference between 50 mg/day of
5-methyltetrahydrofolate (MTHF) augmentation versus trazo-
done 100 mg/day.11 These mostly encouraging findings require
replication in larger samples to increase their generalizability.

One particularly appealing quality of nutraceuticals is their
relatively benign toxicity profile. These agents generally have
fewer and less frequent side effects than their U.S. Food and
Drug Administration (FDA)–sanctioned counterparts, and toxic
reactions are relatively rare.12 However, with increasing use of
these agents, we have learned that they should be used with
greater caution. For example, SJW has caused serotonin syn-
drome in combination with SSRIs, and its induction of the 3A4
pathway may render certain concomitant drugs ineffective,
resulting in potentially tragic consequences, such as transplant
rejection.4 The omega-3s have been linked to bleeding,5 and both

SJW and the omega-3s, as well as SAMe, have been associated
with cycling in bipolar individuals.4,5 Folate preparations and
SAMe appear less prone to adverse effects and interactions,6,12,13

and perhaps for this reason they are finding a niche as antide-
pressant augmentation therapy.6–13

Should Nutraceuticals Be Prescribed More Often?
Given the encouraging findings of efficacy, benign side ef-

fect profiles, and limited toxicity, should physicians be prescrib-
ing these agents more regularly? Some preparations of omega-3
(Omacor) and MTHF (Deplin) are approved by the FDA for
hypertriglyceridemia and folate supplementation, respectively
(though not yet for any psychiatric indication), which suggests
that these products are gaining credibility among clinicians.
However, the lack of fully convincing efficacy data in psychiat-
ric populations remains their primary downside, and is probably
the greatest obstacle to acceptability by the medical establish-
ment at large. Yet, as we learn more about the apparently limited
efficacy of standard antidepressants,14,15 the differences between
these natural agents and their FDA-approved counterparts may
prove not so large after all.

Safety and tolerability. Apart from the SJW-related drug-
drug interactions, the natural products reviewed here are better
tolerated than standard agents. Omega-3s may cause gastroin-
testinal upset and fishy taste at higher doses, though less so at
the more common dose of 1 g/day.5 SAMe is very safe, is well
tolerated except for occasional gastrointestinal upset, and has no
associated hepatotoxicity.1,2,12,13 The same can be said for folate
and MTHF.6,8,12,13 None have been strongly associated with the
more bothersome antidepressant-related side effects, such as
sexual dysfunction and weight gain.12 That said, many of these
products have not been subjected to the same level of rigorous
and systematic testing for toxicity as the FDA-approved drugs,
and as such may harbor unknown dangers.

Efficacy. Most comparative studies suggest that these natu-
ral agents are superior to placebo and are as effective as some
standard antidepressants, mostly TCAs, although comparisons
with the newer antidepressants are sorely lacking and the pub-
lished ones have yielded mixed and inconclusive evidence.4

There is also debate about adequacy of dosing and particular
brands, given the high variability of manufacturing procedures
and the many potentially active chemicals in herbal medicines.4

This, too, dampens the enthusiasm for nutraceuticals versus
standard antidepressants.

Accessibility. While easily obtainable over the counter,
nutraceuticals can prove expensive, since they are not covered
by insurance.16 SAMe tends to be the most costly, since it is
relatively newer in the U.S.13 The MTHF preparation sold under
the brand name Deplin, while it may be covered by some insur-
ance plans, will most likely be costly for those without cover-
age; other forms of folate are more affordable, though perhaps
less able to cross the blood-brain barrier.6 There are many
brands of omega-3s and SJW available, and these tend to vary in
price, but out-of-pocket expenditure remains an obstacle for
many consumers. However, with insurance carriers increasingly
reluctant to cover brand-name antidepressants, clinicians often
have to prescribe older generic drugs that may have more both-
ersome side effects; this may encourage consumers to spend the
money for natural products if their tolerability is better. Still, it
is hard to beat the $20 monthly copayment for registered drugs.
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The Right Medication for the Right Patient
Despite their higher cost and potential hazards, nutraceuticals

remain extremely popular in the U.S. and worldwide.16–18 When
considering the sales figures and usage patterns for these
agents,17–19 some might argue that nutraceuticals are already
in “prime time,” whether they are ready or not. In carefully
selected patients, and with thoughtful consideration on the
clinician’s part, natural remedies can indeed be of great value.
We have previously offered a set of guidelines for clinicians,20

suggesting that the best candidates for nutraceuticals may be
those at both extremes of the illness severity spectrum. People
with mild illness and a strong interest in natural products may
have nothing to lose by trying a nutraceutical—for example, a
patient with a first depressive episode, relatively mild symptom-
atology, and no significant family history. At the other extreme,
patients for whom everything else has failed may want to try
these agents as a last resort, or as an alternative to more aggres-
sive interventions such as electroconvulsive therapy. However,
the more refractory patients are the hardest to treat, and natural
remedies seem to work better in people with milder and less
chronic forms of illness.20 Patients with longstanding resistant
depression, for example, are usually not prime candidates for
nutraceuticals.

Regarding specific types of use, most of these agents, with
the exception of SJW, can be safely combined with other anti-
depressants,4 and the research generally supports augmenta-
tion.4–7,9–11 The omega-3s, SAMe, and MTHF could be used in
partial responders to standard agents, since their benign toxicity
profiles would allow patients to obtain additional antidepressant
benefit without increasing the side effect burden or risk of drug-
drug interactions. Augmentation could therefore represent an
excellent niche for many of these agents.

Finally, given that many nutraceuticals have various health
benefits, they might be investigated for prophylaxis or mainte-
nance in selected populations. For example, in healthy people
with a family history of depression, a daily omega-3 dose not
only might provide the well-documented cardiovascular bene-
fit,21 but may theoretically protect them from developing depres-
sion. Folate supplementation also has multidimensional health
benefits, in addition to protecting against depression.22 Patients
with arthritis who are at risk of depression might consider SAMe
for pain relief.23 However, the appropriateness of prophylaxis—
as opposed to maintenance—in mood disorders is not well es-
tablished, and when such an approach is considered, the usual
arguments apply: if you want to prevent illness, why not use
something tried, true, and safe?

Conclusions
Nutraceuticals continue making inroads into general accept-

ability by the medical establishment. But before we promote the
nutraceuticals reviewed here to “prime time” and begin recom-
mending them as a first-line therapy for most cases of depres-
sion, we need more well-designed, adequately powered efficacy
studies, including comparisons with standard agents, and con-
tinued investigation into their safety.

From the Depression Clinical and Research Program, Massachusetts
General Hospital, Boston.

Drs. Mischoulon and Fava have financial associations with many
companies that produce psychoactive pharmaceutical agents; these include
consultancies, receipt of research grants and honoraria, participation in
advisory boards, equity holdings, and patents.

REFERENCES

1. Mischoulon D, Fava M. Role of S-adenosyl-L-methionine in the treatment
of depression: a review of the evidence. Am J Clin Nutr 2002 Nov;76(5):
1158S–1161S

2. Papakostas GI, Alpert JE, Fava M. S-adenosyl-methionine in
depression: a comprehensive review of the literature. Curr
Psychiatry Rep 2003 Dec;5(6):460–466

3. Linde K, Mulrow CD, Berner M, et al. St John’s wort for depression.
Cochrane Database Syst Rev 2005 Apr;(2):CD000448

4. Mischoulon D. Update and critique of natural remedies as antide-
pressant treatments. Psychiatr Clin North Am 2007 Mar;30(1):51–68

5. Freeman MP, Hibbeln JR, Wisner KL, et al. Omega-3 fatty acids:
evidence basis for treatment and future research in psychiatry. J Clin
Psychiatry 2006;67(12):1954–1967

6. Mischoulon D, Raab MF. The role of folate in depression and dementia.
J Clin Psychiatry 2007;68(suppl 10):28–33

7. Alpert JE, Papakostas G, Mischoulon D, et al. S-adenosyl-L-methionine
(SAMe) as an adjunct for resistant major depressive disorder: an open
trial following partial or nonresponse to selective serotonin reuptake
inhibitors or venlafaxine. J Clin Psychopharmacol 2004 Dec;24(6):
661–664

8. Taylor MJ, Carney SM, Goodwin GM, et al. Folate for depressive
disorders: systematic review and meta-analysis of randomized
controlled trials. J Psychopharmacol 2004 Jun;18(2):251–256

9. Coppen A, Bailey J. Enhancement of the antidepressant action of
fluoxetine by folic acid: a randomised, placebo controlled trial.
J Affect Disord 2000 Nov;60(2):121–130

10. Alpert JE, Mischoulon D, Rubenstein GEF, et al. Folinic acid (leucov-
orin) as an adjunctive treatment for SSRI-refractory depression. Ann
Clin Psychiatry 2002;14:33–38

11. Passeri M, Cucinotta D, Abate G, et al. Oral 5'-methyltetrahydrofolic
acid in senile organic mental disorders with depression: results of a
double-blind multicenter study. Aging (Milano) 1993;5:63–71

12. Mischoulon D, Dording C. Polypharmacy, side effect management,
and drug-drug interactions with natural psychotropic medications and
acupuncture. In: Mischoulon D, Rosenbaum J, eds. Natural Medications
for Psychiatric Disorders: Considering the Alternatives, 2nd ed.
Philadelphia, Pa: Lippincott Williams & Wilkins. In press

13. Alpert JE, Papakostas GI, Mischoulon D. One-carbon metabolism and
the treatment of depression: roles of S-adenosyl-L-methionine and folate.
In: Mischoulon D, Rosenbaum J, eds. Natural Medications for Psychiat-
ric Disorders: Considering the Alternatives, 2nd ed. Philadelphia, Pa:
Lippincott Williams & Wilkins. In press

14. Khan A, Khan S, Brown WA. Are placebo controls necessary to test
new antidepressants and anxiolytics? Int J Neuropsychopharmacol
2002 Sep;5(3):193–197

15. Kirsch I, Deacon BJ, Huedo-Medina TB, et al. Initial severity and
antidepressant benefits: a meta-analysis of data submitted to the Food
 and Drug Administration. PLoS Med 2008 Feb;5(2):e45

16. Mischoulon D. Nutraceuticals in psychiatry, pt 1: social, technical,
economic, and political perspectives. Contemporary Psychiatry 2004;
2(11):1–6

17. Eisenberg DM, Kessler RC, Foster C, et al. Unconventional medicine
in the United States: prevalence, costs, and patterns of use. N Engl
J Med 1993;328:246–252

18. Eisenberg DM, Davis RB, Ettner SL, et al. Trends in alternative
medicine use in the United States, 1990–1997: results of a follow-up
national survey. JAMA 1998 Nov;280(18):1569–1575

19. Business Report 2007. Nutr Business J 2007;Oct(suppl):666
20. Mischoulon D, Rosenbaum JF. The use of natural medications

in psychiatry: a commentary. Harv Rev Psychiatry 1999;6:
279–283

21. Lee JH, O’Keefe JH, Lavie CJ, et al. Omega-3 fatty acids for cardio-
protection. Mayo Clin Proc 2008 Mar;83(3):324–332

22. Bentley TG, Weinstein MC, Willett WC, et al. A cost-effectiveness
analysis of folic acid fortification policy in the United States. Public
Health Nutr [published online ahead of print July 1, 2008]. doi:10.1017/
S1368980008002565

23. Najm WI, Reinsch S, Hoehler F, et al. S-adenosyl methionine (SAMe)
versus celecoxib for the treatment of osteoarthritis symptoms: a double-
blind cross-over trial [ISRCTN36233495]. BMC Musculoskelet
Disord 2004 Feb;5:6


	Table of Contents

