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Does Thyroid Hormone Have a Role as Adjunctive Therapy
in Depression?1

IVOR M.D. JACKSON

ABSTRACT

Depression is associated with abnormalities of the thyroid axis, but the role of thyroid hormone therapy is con¬
troversial. In patients presenting with depression, the thyroid status should be carefully evaluated since hypothy¬
roidism can cause depression. Frank hypothyroidism should be treated in the usual fashion with L-thyroxine,
which may reverse the depressive state. If subclinical hypothyroidism and/or autoimmune thyroiditis are present,
T3 adjuvant administration (25 /Kg/day) should be seriously considered in patients resistant to tricyclic antide¬
pressant (TCA) (and probably also) serotonin selective reuptake inhibitor (SSRI) medication. The possible effi¬
cacy of adjuvant T4 in reversing the depression of such subjects appears less than T3. In depressed patients with
TCA or SSRI resistance and no evidence of hypothyroidism, the data available do not establish the therapeutic
role of T3 in this situation. Multicenter controlled studies of T3 adjuvant therapy are required. The possible mech¬
anisms through which T3 adjuvant therapy might be efficacious are discussed.

INTRODUCTION

THE FACT THAT THYROID HORMONE DEFICIENCY COuld
lead to depression and be reversed by thyroid hormone

administration was first clearly enunciated by Asher almost
50 years ago (1). The recognition of "myxeodematous
madness" subsequently encouraged a number of workers
to explore the therapeutic efficacy of thyroid hormone
(alone) for the treatment of depressed patients without ap¬
parent hypothyroidism. The results of these studies were

inconclusive (2,3). Although, as described by Asher (1),
thyroid hormone is effective in treating the depression of
patients who are hypothyroid, most individuals who pre¬
sent with depression have circulating levels of thyroid hor¬
mone within the normal range. Nevertheless both hy¬
pothyroid and depressed patients share a number of clinical
features in common (4) (Table 1). Further, disturbances of
the hypothalamic-pituitary-thyroid (HPT) axis are present
in depression (Table 2), although it is not known whether
they reflect a cause or a consequence of the disorder. These
abnormalities of thyroid function do not occur in all, or

even a majority, of depressed patients but are found with
a frequency significantly greater than in normal subjects.

Alterations in the thyroid axis found in depression fall
into four main areas:

1. There is a blunting of the TSH rise following TRH ad¬
ministration, an effect that occurs in 25-30% of de¬
pressed subjects but usually normalizes with resolution
of the depression (5). These depressed subjects are not

thyrotoxic and do not generally have the suppressed
TSH response characteristic of the latter condition.
However, it should be noted that many of the TRH
stimulation studies undertaken in patients with depres¬
sion anteceded the era of ultrasensitive TSH assays (5).
Accordingly, there may be a case for revisiting the TRH
stimulation test in depression utilizing the newer TSH
assays.

2. Evidence for autoimmune thyroiditis is found in at least
15% of depressed patients (6) and is associated with an

exaggerated response to TRH stimulation (5). In rapid
cycling bipolar disease (four or more episodes of manic
depression per year), the prevalence of autoimmune thy¬
roid disease is even higher, reaching 50% in one series
(7,8).

3. There are alterations in the circadian rhythm of circu¬
lating TSH. Thus there is absence of the normal noc¬

turnal TSH surge (9), which may result in an overall
diminution of thyroid hormone secretion, supporting
the view that there may be a degree of functional cen¬

tral hypothyroidism in some patients with depression

Ivor M.D. Jackson Division of Endocrinology, Department of Medicine, Brown University School of Medicine, Rhode Island Hospital,
Providence, Rhode Island 02903.

1Editor's Note: The view expressed in this paper should be compared with that expressed in Thyroid 5:235-239, 1995 (ref. 21).
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Table 1. Clinical Features Common to Both Depression
and Hypothyroidism3

Appetite loss
Weight gain
Constipation
Decreased libido
Sleep increase
Fatigue

Decreased concentration
Dysphoric mood (depression)
Loss of interest or pleasure
Poor memory
Cognitive dysfunction

aAdapted from Nemeroff (4).

(9). Of note, sleep deprivation, which has an antide¬
pressant effect, leads to restoration of the nocturnal
TSH rise and an elevation in the levels of TSH and T3
(10).

4. The most consistent abnormality of the thyroid axis is
an increase in T4 and/or free T4 levels, though still
within the conventional normal range, which regress
following successful treatment of depression (8).
Additionally, some patients admitted to hospital with
an acute psychosis, including depression, manifest a
transient elevation above normal of T4 and/or free T4,
and occasionally TSH (11), which usually sponta¬
neously resolves within 2 weeks without the adminis¬
tration of specific thyroid treatment.

EPIDEMIOLOGY OF DEPRESSION AND
THYROID DISEASE

Depression, like thyroid disease, occurs most commonly
in women (12). Although the peak incidence of depression
in women is generally viewed as 35-45 years, there is also
an increased incidence in the 50s (12), and it is becoming
increasingly recognized that depressive reactions may be
much more common in elderly individuals than has been
hitherto appreciated (13).

Hypothyroidism occurs at all ages, with the population
over 40 years of age demonstrating the highest prevalence
of autoimmune thyroid disease (14). Further, up to 10%
of the normal adult female population over the age of 60
years may have borderline elevation of the serum TSH—
between 5 and 10 /xU/mL (15). Most of these patients are

asymptomatic, and they are generally not treated unless
they have specific complaints or there is evidence of in¬
creased levels of circulating antithyroid antibodies (14).
However, a recent report by Manzoni et al. (16) suggests
that this borderline TSH elevation may not be entirely in¬
nocuous. These workers studied a group of 14 patients
with subclinical hypothyroidism who had normal T4 and
T3 levels but TSH values of 8.8 ± 1.5 vs. 1.1 ± 0.4 ¿tU/nL
in the controls (p < 0.001). Despite having no behavioral
complaints, detailed neuropsychological testing revealed
significant impairment of memory-related abilities as well
as differences from controls on scales measuring anxiety,
somatic complaints, and depressive features. These differ¬
ences were corrected following thyroxine treatment. This
study suggests that borderline elevation in the serum TSH
may indeed reflect an underlying deficiency of thyroid hor¬
mone that could have behavioral or psychiatric effects in¬
cluding depression.

ADJUVANT THERAPY WITH
THYROID HORMONE

Some of those reports indicating benefit from thyroid
hormone as adjuvant therapy for depression may have
included patients with subclinical hypothyroidism.
Accordingly, in the evaluation of the role of thyroid hor¬
mone as adjuvant therapy for resistant depression, patients
with borderline elevation of the TSH as well as those with
positive antithyroid antibodies need to be excluded, since
such subjects who demonstrate responsivity may have un¬

derlying hypothyroidism (17). Additionally, when evaluat¬
ing autoimmunity, testing of the antithyroid peroxidase
(anti-TPO) antibody (by sensitive immunoassay) should be
undertaken rather than the less specific antimicrosomal an¬

tibody (by hemagglutination assay). Utilizing the anti-TPO
determination, an increased number of depressed subjects
was found to be positive (18). The responsivity of rapid
cycling bipolar disease, which has a high prevalence of au¬
toimmune thyroiditis, to pharmacologie doses of T4 (8)
may conceivably reflect successful treatment of an aberrant
expression of thyroid disease.

Acceleration of the antidepressant onset of
tricyclic antidepressants

The seeming involvement of the thyroid axis in depres¬
sion led to studies further exploring the therapeutic role of
thyroid hormone as a means of augmenting the effect of
antidepressant therapy. Since the therapeutic response to

tricyclic antidepressant therapy (TCA) is delayed, often as

long as 4 weeks, Prange et al. (19) administered Cytomel
(T3) 25 yxg/day along with imipramine, as a means of has¬
tening the onset of the antidepressant effect. Although the
test regimen produced a significant improvement within 1
week in women, though not in men, by 4 weeks no dif¬
ferences were evident in comparison to those subjects re¬

ceiving imipramine plus placebo. Subsequently, Feighner et
al. (20) were unable to confirm these findings. As recently
pointed out by Joffe et al. (21) these and other studies all
performed over 2 decades ago had major limitations due
to small sample size and what are currently judged to be
inadequate doses of antidepressants. Thus at this time, it
cannot be viewed that T3 has been established as a mode
for accelerating the onset of response to TCAs.

Treatment of "resistant" depression
Approximately 25% of patients with depression fail to

respond to TCAs (8) and the role of T3 as augmentation
therapy to convert TCA nonresponders to responders has
aroused much interest (22). In this report, I have summa¬

rized the available data concerning its efficacy or lack

Table 2. Disturbances of the
Hypothalamic-Pituitary-Thyroid Axis in Depression

Blunted TRH response
Autoimmune thyroiditis
Absent nocturnal TSH surge
Sleep deprived TSH rise
Elevation of T4 and/or free T4
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THYROID HORMONE AND DEPRESSION 65

thereof and review possible mechanisms for thyroid hor¬
mone benefit in this disorder.

In their recent review, Joffe et al. (21) identified 11 stud¬
ies over a period of 23 years (1970-1993), incorporating
a total of 255 patients, in which T3 was administered in
an effort to convert TCA nonresponders to responders. In
the open studies, Joffe et al. (21) described the results as

showing response rates of 25-90%. However, this is some¬

what misleading. For example, in the open label study by
Thase et al. (23), the response rate of 25% did not differ
from a matched historical comparison group receiving
imipramine (a TCA) alone. Only 4 of these studies were

double blind and involved a total of 62 patients. Three of
them reported benefit from T3, while the fourth (24)
showed no advantage over placebo. Additionally, in a con¬

trolled trial of adjuvant T3 with clomipramine in obsessive
compulsive neurosis—a disorder that has depressive fea¬
tures—no advantage of T3 in obtaining remission of the
psychiatric disorder was found (25).

Although these reports in toto suggest that T3 adjuvant
therapy may be beneficial in a subset of TCA nonrespon¬
ders—estimated at around 25% of such subjects by
Nemeroff (22)—caution must be exercised in reaching this
conclusion. Such reservation reflects concerns related to
lack of clarification of the thyroid state. It should be noted
that in the United States at this time the predominant an¬

tidepressants prescribed are the group of drugs that acts as
serotonin selective reuptake inhibitors (SSRIs), which in¬
cludes fluoxetine (Prozac), bupropion (Wellbutrin), sertra-
line (Zoloft), and paroxetine (Paxil) (26). No controlled
trials of adjuvant therapy with these agents have been re¬

ported. However, there are case reports of dramatic re¬

sponses to adjuvant therapy with T3 after failing to re¬

spond to fluoxetine alone given over a 2- to 3-month period
of time (27,28).

Electroconvulsive therapy is often effective antidepres¬
sant therapy when given to subjects who are unresponsive
to pharmacologie agents. Preliminary studies have indi¬
cated that the addition of T3 (50 ^g/day) to ECT enhances
the clinical responsivity to ECT (29).

T3 MECHANISM OF ACTION

Most studies of thyroid hormone augmentation in de¬
pression have utilized T3 rather than T4. Those reports ad¬
dressing this issue have found T3 to be superior. Thus,
Cooke et al. (30) reported that T3 augmented antidepres¬
sant therapy in T4 replaced hypothyroid subjects in a ran¬

domized controlled trial over a 3-week period of time.
Further, Joffe (31) found that T3 was significantly more

effective than T4 in depressed patients unresponsive to
TCAs. Since T4 equilibrates in tissues more slowly than T3,
treatment with T4 for at least 6-8 weeks may be necessary
to compare its efficacy with the more rapidly acting T3.
Nevertheless, as mentioned above, T4 is effective in rapid
cycling bipolar disease (8).

If T3 is efficacious as adjuvant therapy in a subset of de¬
pressed subjects wherein T4 possibly has less or no effect,
what might be the mechanism of such a selective action?
A hypothesis proposed by Joffe (31) views depression as a

state of "relative hyperthyroidism" and that T3 augmen¬

tation in euthyroid depressed subjects causes suppression
of endogenous T4 production so that less T4 is available
for conversion to T3 in the brain. Such a hypothesis ap¬
pears flawed since it would imply that T3 adjuvant ther¬
apy does not cross the blood-brain barrier (BBB), while
the evidence available indicates that T3 uptake by the brain
is enhanced relative to T4 (32).

An alternative hypothesis, favored by this author, is that
depression may be viewed as a state of relative CNS hy¬
pothyroidism (8) accompanied by systemic euthyroidism.
There is much evidence that thyroid hormone is required
for normal neuronal development and synaptogenesis, and
its absence at a critical stage of brain development can lead
to permanent brain damage (33). The T3 receptor is widely
distributed throughout the CNS, suggesting that thyroid
hormone is necessary for normal brain function (34). Thus
in patients with thyroid hormone resistance, a high preva¬
lence of attention deficit hyperactivity disorder is found
(34). As already discussed, frank hypothyroidism can cause

a psychotic depression reversible with thyroid hormone re¬

placement.
Since the active thyroid hormone in the brain is T3,

which is normally derived by conversion locally from T4
due to the effect of brain Type II 5'-deiodinase (35), any
mechanism that inhibited this enzyme could result in func¬
tional brain hypothyroidism. If inhibition of brain Type II
deiodinase (34) occurs in depression, possibly due to Cor¬

tisol (36), which is increased in this disorder, T4 would be
converted to reverse (r) T3 by "inner ring" brain 5-deio-
dinase (Type III deiodinase), which can also inactivate T3
(37). In support of such a mechanism, rT3 levels have been
reported to be increased in the CSF of unipolar depressed
patients (38). Further, in the rat, administration of de-
sipramine, a TCA, induces a marked increase in 5'-Type
II deiodinase activity throughout the brain (39). In this sce¬

nario of Type II deiodinase failure, T3 would be much more

effective than T4 in correcting brain hypothyroidism.
Further, transport of T4 across the BBB requires
transthyretin as a carrier protein, which has been reported
diminished in the CSF of patients with resistant depression
(40). T3, on the other hand, does not bind to transthyretin,
which is therefore unlikely to be involved in its transport
across the BBB. Thus there are supportive data for the con¬

cept of the efficacy of T3 relative to T4 as adjuvant ther¬
apy in depression (41). However, further studies are re¬

quired before a recommendation for routine administration
of T3 could be made in TCA or SSRI resistant depression.

CONCLUSIONS

All patients with depression should be checked for evi¬
dence of thyroid dysfunction and autoimmune thyroiditis.
Those subjects with frank hypothyroidism should be
treated in the usual fashion with sodium-L-thyroxine (5).
In patients with subclinical hypothyroidism (normal T4 and
borderline elevation of serum (TSH) and/or evidence of au¬

toimmune thyroiditis, T3 should be considered as adjuvant
therapy for patients unresponsive to TCA (and probably
also SSRI) therapy alone for 4-6 weeks. T4 can also be
considered in this context as an alternative to T3, though
the data for T4 as an adjuvant in treatment of depression
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66 JACKSON

are less persuasive. For other refractory depressed subjects,
controlled multicenter trials are urgently required to ad¬
dress the role of T3 adjuvant therapy as a means of con¬

verting TCA and SSRI resistance to responsivity. While cir¬
cumstantial evidence does exist to suggest that selective
brain hypothyroidism may exist in the presence of systemic
euthyroidism, it is insufficient to permit a general recom¬

mendation for adjuvant T3 in depression. The therapeutic
role for T3 in this context must be viewed as "not proven"
at this time.
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