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SUMMARY
Seasonal affective disorder (SAD) is defined as a subtype of mood disorders in DSM 5, and it is characterized by a seasonal
onset. SAD is proposed to be related to the seasonal changes in naturally occurring light, and the use of bright light therapy for
depressive symptoms has been shown to reduce them in placebo controlled trials. Cognitive behavioral therapy has also been
demonstrated to be effective in SAD. This review article aims to focus on the psychopharmacological treatment options for SAD.
According to clinical trial results, first line treatment options seem to be sertraline and fluoxetine, and are well tolerated by the
patients. There is some evidence that other antidepressants (e.g. bupropion) might be effective as well. Although clinical trials have
shown that some of these antidepressants may be of benefit, a recent review has concluded that there is not enough evidence to
support the use of any of these agents for the treatment of SAD yet. Moreover, more studies are still needed to evaluate the
effectiveness of other treatment options, e.g., propranolol, melatonin, hypericum, etc. In addition to the above proposed treatments,
patients with seasonal depressive symptoms should thoroughly be evaluated for any cues of bipolarity, and their treatment should be
planned accordingly.

Key words: antidepressants – seasonal affective disorder – SAD - psychopharmacological treatment

* * * * *
Introduction
Seasonal affective disorder (SAD) is not a distinct
mood disorder other than major depressive disorder,
bipolar disorder type I and type II. SAD is defined as a
subtype of mood disorders in Diagnostic and Statistical
Manual of Mental Disorders Fifth Edition (DSM 5), and
has a seasonal onset (Osborn 2004). Mood symptoms
emerge and cease spontaneously at specific periods
during the year. Two subtypes of SAD have been
described, one starting in winter, and the other in
spring/summer (Partonen & Lönnqvist 1998). The
winter onset subtype is more prevalent, and is
characterized by atypical depressive symptoms, e.g.
hypersomnia and increased appetite. On the other hand,
the spring/summer onset type of SAD is less frequently
encountered, and is associated with insomnia and loss of
appetite. The prevalence of SAD varies among different
populations, but is reported to be 1-10% (Roecklein
2005), and women seem to be more frequently affected
than men (female to male ratio: 4/1). SAD is also
reported to be more common among young adults
(Miller 2005). In a study conducted in Turkey, the
prevalence of syndromal and subsyndromal SAD were
reported to be 2.21% and 9.22%, respectively (Noyan
2001). It has also been documented that seasonality is
apparent in 15-22% of bipolar patients, and in 10-20%
of recurrently depressed patients. Bipolar disorder has
more frequently been associated with seasonality compared to major depression (Roecklein 2010). Similarly,
another Turkish study revealed that 17% of bipolar
patients also met the diagnostic criteria for SAD

(Dağdeviren 1998). The differential diagnosis of SAD
includes major depressive disorder, bipolar disorder
type I and type II, and dysthymia, all of which may not
present features suggesting a seasonal pattern. It is also
of importance to rule out any medical conditions, e.g.
thyroid pathologies, before establishing the diagnosis as
SAD.
Randomized controlled studies have confirmed that
bright light therapy is the treatment of choice in SAD,
which pointed out a direct relationship between the
seasonal changes and the level of natural light (Golden
2005). Cognitive behavioral therapy has also demonstrated efficacy for the treatment of SAD (Rohan 2013).
This review article aims to summarize the state of
the art psychopharmacological treatment of SAD.

Selective serotonin reuptake inhibitors (SSRI)
Randomized controlled trials (RCT) of SSRIs in
SAD are limited in number. A placebo controlled randomized trial undertaken with 50-200 mg/day sertraline
(n=187) showed that the winter onset subtype of SAD
responded statistically significantly more to the active
drug compared to placebo (Moscovitch 2004). Another
placebo controlled study revealed that fluoxetine was
superior to placebo, but the statistical significance was
only modest. This study noted that although the
treatment response was higher with the fluoxetine
group, the scores obtained on the depression rating
scales did not differ from the placebo group (Lam
1995). Further, a study where fluoxetine was compared
25
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to moclobemide, both treatment groups were equally
efficacious (Partonen & Lönnqvist 1996). Fluoxetine
was also compared to bright light therapy in two other
studies, and these studies showed no difference between
the groups in terms of treatment response or change in
depression scale scores (Lam 2006, Ruhrmann 1998).
After a week of bright light therapy, when the depressive symptoms quickly diminished, treatment with
citalopram seemed to prevent relapse more than placebo
in two different studies (Thorell 1999, Martiny 2004).
An open label, small study (n=20) has demonstrated that
10-20 mg/day escitalopram may be effective and well
tolerated in SAD (Pjrek 2007).
Although the above summarized studies, the sertraline and fluoxetine studies in particular, have demonstrated that some SSRIs may be effective for the treatment of SAD, a recently published review concluded
that these drugs do not have enough evidence to support
their use in SAD (18). The authors suggested that more
RCTs were needed, that side effects should be more
systematically collected, and that a comparison to
psychotherapeutic interventions was lacking.

Bupropion
In a randomized placebo controlled trial, patients
with SAD were given bupropion 150-300 mg/day before the symptoms emerged in autumn. This prevention trial included 1042 patients, and the results
showed that bupropion was significantly more effective in preventing SAD than placebo in both dosages
(Modell 2005). Bupropion also remains the only
licensed drug for this indication. In another open label
study, where in addition to bupropion, tranylcypromine and desipramine were compared, all three drugs
were found to be effective for the resolution of SAD
symptoms (Dilsaver & Jaeckle 1990). A recent expert
consensus report concluded that the extended release
form of bupropion should be used for SAD due to its
ease of use. Three other studies demonstrated that
bupropion was effective for the treatment of SAD even
before the symptoms arose, but the effect size was
small. Therefore, more RCTs are needed to prove that
bupropion is effective during the acute phase of SAD
(Niemegeers 2013). The present evidence base
supports the use of bupropion for the prevention of
further SAD episodes rather than the treatment of the
acute phase of the illness.

Other Antidepressants
Tranylcypromine
A 91% reduction in symptoms of depression during
4-week treatment of 14 patients with SAD was shown
with tranylcypromine (Dilsaver & Jaeckle 1990). It is
difficult to make any further comments about
tranylcypromine, because of the limited number of
patients, and since these findings have not been
repeated.
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Moclobemide
In a 3-week study that compared moclobemide with
placebo, 34 patients with SAD were included. It was
reported that in the first week of treatment, moclobemide showed superiority to placebo in terms of
reducing the scores of atypical depression, but at the end
of the 3-week treatment, moclobemide was superior to
placebo in terms of reducing depression scores
(Lingjaerde 1993).
Reboxetine
It was reported that the noradrenergic system also
plays a role in the etiology of SAD. In an open-label
study which included 16 patients with SAD, symptoms
of atypical depression in 9 patients improved in the first
week with 8 mg/day reboxetine treatment, and 11 of the
patients achieved remission at the end of the 6-week
treatment period (Hilger 2001). Although reboxetine
seems to be a fast and effective option for the treatment
of SAD, further research is needed.
Duloxetine
Twenty six patients with SAD were enrolled to an
open-label study, and patients were given 60-120
mg/day duloxetine. At the end of the 8-week treatment,
it was reported that 80% of patients responded to the
treatment, and the remission rate was 76% (Pjrek 2008).
Although duloxetine, which has a dual effect as an
antidepressant, might be an effective option for the
treatment of SAD, the findings of the study need to be
replicated.
Mirtazapine
It was reported that in a pilot study which included 8
patients, at the end of the 4-week period of 30 mg/day
mirtazapine treatment, 6 of the patients achieved
remission without tolerability problems (Hesselmann
1999). Although mirtazapine may act quickly and is
well tolerated, more research with more patients is
needed.
Agomelatine
SAD patients’ rhythmic secretion of melatonin changes seasonally. Agomelatine, a melatonin agonist, has
antidepressant properties due to its effects on melatonergic receptors, stabilizing circadian rhythms, and
serotonergic function. Because of these reasons,
although it was suggested that agomelatine would be an
effective for treatment of SAD, there is no controlled
study on its effectiveness in SAD. In an open-label
study, which included 37 patients who were treated with
25 mg/day of agomelatine for 14 weeks, it was found
that the symptoms of depression in the patients improved as early as the second week of treatment (Pjrek
2007). The response rate to treatment of SAD with
agomelatine was 75%, and the remission rate was 70%.

Mood Stabilizers
In patients with bipolar disorder, 25% of the depressive episodes and 15% of the manic episodes exhibit
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seasonal features (Geoffrey 2014). Mood stabilizers
such as lithium and valproate might exert their therapeutic properties via their effects on circadian rhythms
(Wirz-Justice 2003). Experts have recommended to use
mood stabilizers for bipolar patients with seasonal
features (Levitt 1999). Although there is not enough
data about using mood stabilizers for the treatment of
SAD in the literature, we think that it may be an
appropriate treatment option, after questioning about
bipolarity for patients who suffer from seasonal features
during their depressive episodes.

Other Drugs
Beta-blockers
Beta-blockers have effects on melatonin secretion
via decreasing melatonin in the morning. It was shown
that 60 mg/day or less propranolol which is given just
before sunrise (05:30-06:00 AM) was effective for
winter onset SAD (Schlager 1994). Twenty four of 33
patients who were given propranolol met remission
criteria. In a study with atenolol, decrease in the
symptoms of SAD has been shown only in 3 of 19
patients (Rosenthal 1988). Although propranolol seems
more effective than atenolol, the results have not been
repeated.
Melatonin
There are differences at the beginning, during, and
at the end of melatonin secretion in SAD (Srinivasan
2006). In addition to the role of melatonin in the
pathogenesis of SAD, there are also some studies
supporting the therapeutic use of melatonin. Treatment
with 5 mg melatonin, given in the morning or evening,
has been found to be ineffective for the treatment of
SAD (Wirz-Justice 1990). On the other hand, much
lower doses of melatonin (0.125 mg), given during
afternoon, have been found to be effective for the
treatment of winter depression in a small group of
patients (Hesselmann 1999, Lewy 1998). These
findings show that the place of melatonin for the
treatment of SAD is controversial, and that more
studies are needed.
Modafinil
In an open label study, 12 patients with SAD were
treated with 100-200 mg/day modafinil, and 67% of
patients responded well to modafinil, especially in terms
of patients’ fatigue and severe sleepiness (Lundt 2004).
But the relatively small number of patients makes it
difficult to generalize the results.
D-fenfluramine
Beneficial effects of D-fenfluramine on improving
depressive symptoms in SAD patients has been shown
in two small studies. On the other hand, it must be kept
in mind that, d-fenfluramine was removed from the
market due to its serious adverse effects (O'Rourke
1987, O'Rourke 1989).

L-Tryptophan
The effect of L-tryptophan was significantly greater
than placebo, and L-tryptophan showed a similar effect
like light therapy on 13 patients with SAD (McGrath
1990). In another study, L-tryptophan had similar
response rates with bright light therapy, but the response
time was 2 weeks in light therapy while it was 4 weeks
in L-tryptophan treatment (Ghadirian 1998). The studies
mentioned here show that L-tryptophan has similar
response rates to light therapy, even though the number
of participants in these studies is very low.
Metergoline
As expected, while a serotonin antagonist caused an
increase in depressive symptoms, single-dose metergoline reversed them in 16 sufferers with SAD.
However this effect was transient and not replicated
(Turner 2002).
Vitamin D
Vitamin D levels were not found to be different from
healthy controls (Oren 1994). In a small controlled
study including 15 SAD patients, it was shown that
vitamin D replacement demonstrated a better improvement relative to bright light in SAD patients (Gloth
1999). Yet, generalizing these results is not possible due
to the small number of participants in the study. A
recent double-blind randomized placebo controlled study
indicated no response to vitamin D for the treatment of
seasonal affective symptoms (Frandsen 2014).
Vitamin B12
Two weeks of cyanocobalamine treatment was investigated in a placebo-controlled study, however there
was no significant difference between groups (Oren
1994). As the duration of treatment was short, and as
they used cyanocobalamine instead of the methyl form
of vitamin B12, which is used in most of the studies, it
is hard to comment if vitamin B12 is of any benefit in
SAD or not.
Hypericum perforatum (St. John’s Wort)
Hypericum perforatum is a weak serotonin reuptake
inhibitor. Studies indicate that Hypericum perforatum
may be useful in the treatment of SAD as it is in major
depression. Hypericum perforatum was as effective at
least as light therapy (Kasper 1997, Martinez 1994).
Additionally, hypericum alone was as effective as light
therapy in conjunction with hypericum (Wheatley
1999).
Ginkgo-biloba
It is known that there is hypoperfusion in certain
regions of the brain, and ginkgo-biloba has some
positive effects on relieving hypoperfusion. From this
viewpoint, it is considered that ginkgo-biloba might
have beneficial effects on SAD. Nevertheless, in one
and so far the only randomized, placebo-controlled
study, ginkgo-biloba extracts were found ineffective in
preventing winter depression (Lingjaerde 1999).
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Alprazolam
Pharmacological efficacy of alprazolam was examined in two open studies including 6 patients (Yamadera
2001, Teicher & Glod 1990). Both studies suggested
that alprazolam might be efficacious in the treatment of
SAD, but as it is the case with other drugs, the number
of patients in the studies were low.

Conclusion
According to clinical trial results, the first line
treatment options seem to be sertraline and fluoxetine,
and they are well tolerated by patients although the data
for the usage of SSRIs is limited. There is some
evidence that other antidepressants apart from SSRIs
(e.g. bupropion) might be effective as well. Bupropion
is the only drug approved in the treatment for SAD. But
it should not be forgotten that the beneficial effect of
bupropion in SAD is seen especially for the prevention
of new episodes. Moreover, more studies are still
needed to evaluate the effectiveness of other treatment
options, e.g., propranolol, melatonin, hypericum, etc. In
addition to the above proposed treatments, patients with
seasonal depressive symptoms should thoroughly be
evaluated for any cues of bipolarity, and their treatment
should be planned accordingly. Thus, light therapy
remains the treatment of choice for SAD, and can be
combined with SSRIs for example to promote response.
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