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ABSTRACT

Objective: Suboptimal availability of circulating thyroid hormones may
contribute to the high rate of treatment failures in bipolar disorder. This
study tested the efficacy of adjunctive treatment with supraphysiologic
doses of levothyroxine in patients with bipolar depression and the
hypothesis that women would display a better outcome compared

to men.

Method: The aims of this multicenter, 6-week, double-blind, randomized,
placebo-controlled fixed-dose (300 ug/d) trial conducted from 2004 to
2009 were to assess efficacy and tolerability of levothyroxine adjunctive
to continuing treatment with mood stabilizer and/or antidepressant
medication for patients with bipolar | or Il disorder, currently depressed
(DSM-IV), and to investigate gender differences in treatment response.
The primary efficacy variable was mean change in Hamilton Depression
Rating Scale (HDRS) score.

Results: Of 74 patients enrolled in the study, 62 (35 with bipolar I; mean
age =449 years) were randomized. Mean change in HDRS score from
randomization to week 6 was larger in the levothyroxine group compared
to the placebo group, with a 2.7-point difference (decline of —7.8 [38.3%]
vs —5.1 [25.5%]; last-observation-carried-forward analysis). The course of
HDRS scores over time from randomization to week 6 was significantly
different between groups at week 4 (P=.046) but not at the end of the
placebo-controlled phase (P=.198). The secondary analysis of women
(n=32) revealed a significant difference between groups in mean change
in HDRS score (—16.6% placebo vs —42.4% levothyroxine, P=.018). A
mixed-effects model for repeated-measures analysis showed a significant
between-group difference in HDRS score (6.8, P=.012) for women.

High thyroid-stimulating hormone levels, indicating suboptimal levels

of circulating thyroid hormones, were predictive for positive treatment
outcome in women treated with levothyroxine in a linear regression
model (F3=3.47; P=.05).

Discussion: This trial demonstrated that patients treated with
levothyroxine did numerically better than those treated with placebo;
however, the study failed to detect a statistically significant difference
between the 2 groups in the primary outcome measure due to a high
placebo response rate. Previous findings that women show better
improvement in depression scores with levothyroxine compared

to men were confirmed.
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The burden of depression represents the most
debilitating dimension for the majority of
patients with bipolar disorder. Depressive episodes as
well as subsyndromal depressive symptoms dominate
the long-term course and are highly associated with
worse functional outcome.!~* Unfortunately, the overall
evidence from treatment trials in bipolar depression
is sparse, and the role of antidepressants in the treat-
ment of bipolar depression remains controversial.>~’
In a recent meta-analysis® of 6 randomized trials in
bipolar depression (N =1,034), antidepressants were
not statistically superior to placebo.

A lack of circulating thyroid hormones in hypo-
thyroid conditions causes impaired mood and
cognition associated with decreased brain metabolic
activity that resolve after the euthyroid status has
been restored.’ Patients with mood disorders may
present with overt or subtle thyroid abnormalities,'
and a substantial proportion of lithium-1!? and
anticonvulsant-treated patients!® develop thyroid
abnormalities. Women treated with lithium are at
especially high risk to develop thyroid disease.!! There
is also some evidence that a major cause for thyroid
disease, autoimmune thyroiditis, is more common
in bipolar patients'* and their female offspring.!®
Furthermore, a proportion of bipolar patients with
rapid cycling may have a latent dysfunction in the
hypothalamic-pituitary-thyroid axis.!® In patients
receiving lithium prophylaxis, depressive relapses
are associated with thyroid function that is low but
still within the normal range.!”!® Similarly, a lower
free thyroxine index and higher thyroid-stimulating
hormone (TSH) levels were significantly associated
with a poorer treatment response during the depressed
phase of bipolar disorder."

Adding thyroid hormone (triiodothyronine [T;] or
levothyroxine) to standard antidepressant treatment
is one approach for patients with difficult-to-treat and
treatment-refractory major depression and bipolar
disorders.!? In studies in bipolar disorder, the doses of
levothyroxine varied broadly from replacement doses
(between 50 and 150 pg/d, commonly administered
to balance lithium-induced subclinical hypothyroid
conditions) to supraphysiologic doses (300-600 pg/d).
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In this study, we chose adjunctive levothyroxine at supra-
physiologic doses because only such high doses offered
promise in previous open-label studies in rapid cycling,?
prophylaxis-resistant bipolar disorders,?! and refractory
bipolar depression.?*? In a single-blind study?® of women
with bipolar depression, the decline in depression in those
treated with supraphysiologic doses of levothyroxine was
significantly associated with changes in regional cerebral
metabolism in limbic and subcortical circuits, indicating a
close relationship between circulating thyroid hormone levels
and brain activity in depression. The encouraging results
from these latter studies prompted us to test the hypotheses
that (1) treatment with add-on supraphysiologic doses of
levothyroxine would be effective in bipolar depressed patients
when studied using a randomized placebo-controlled design
and (2) women would show a more favorable response than
men to levothyroxine.?

METHOD

Study Design

This 6-week, randomized, double-blind, parallel-group,
placebo-controlled multicenter study tested the efficacy and
tolerability of add-on levothyroxine (300 pg/d) versus add-on
placebo in the treatment of patients with bipolar disorder,
currently in a depressive episode unresponsive to at least 6
weeks of mood-stabilizing and/or antidepressant treatment,
and was conducted at 5 academic centers (4 in Germany, 1
in the United States) in 2004-2009. The study was approved
by institutional review boards for each site and performed in
accordance with the current amendment of the Declaration of
Helsinki and the International Conference on Harmonization/
Good Clinical Practice guidelines. Written informed consent
was obtained from all subjects. The study was registered with
ClinicalTrials.gov (identifier: NCT01528839).

Patient Population

Male or female inpatients and outpatients, aged 18 to 65
years, with a Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition (DSM-IV) diagnosis of bipolar I or
II disorder, currently depressed, were eligible for inclusion in
the study. Patients were required to have a 17-item Hamilton
Depression Rating Scale (HDRS)?** score > 14, an HDRS item
1 (depressed mood) score >2, and a Young Mania Rating
Scale (YMRS)? score < 12 at the screening and randomization
visits.

Patients had to be unresponsive to a mood stabilizer and/
or an antidepressant at standard doses?® for at least 6 weeks,
and serum levels of mood stabilizer were required to be
within therapeutic ranges. Patients were excluded from the
study if they were diagnosed with another Axis I disorder,
a recent rapid-cycling course, or substance dependence
(DSM-IV) or substance use (except for nicotine) within 12
months before inclusion. Other exclusionary criteria were
psychotic features, organic brain disorder, serious suicidal
risk, endocrine disorders, and severe cardiovascular diseases.
Thyroid-stimulating hormone levels had to be in normal
range (serum TSH, 0.3-4.7 mIU/L), and no history of thyroid
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® Refractory bipolar depression represents the most
challenging condition in bipolar disorder to treat.

= Thyroid dysfunction may contribute to the development of
treatment-refractory bipolar disorder.

= Add-on treatment with supraphysiologic doses of
levothyroxine is a promising strategy to overcome treatment
resistance in bipolar depression, especially in women.

disease or thyroid hormone treatment was allowed. Random
assignment was achieved using blocked randomization
(block size =6), which was stratified by center.

Study Procedures

After written informed consent was obtained, diagnosis
of bipolar disorder was confirmed by the Structured
Clinical Interview for DSM-IV Axis I Disorders*” and a
medical examination, laboratory evaluation, vital signs,
and electrocardiogram (ECG) were performed. Affective
symptoms were assessed with the HDRS;; and the
Montgomery-Asberg Depression Rating Scale (MADRS).?

Zolpidem tartrate (5-10 mg/d for insomnia) and
lorazepam (1-3 mg/d for agitation) were permitted only
during the first 3 weeks of treatment. The use of all other
psychotropic drugs was prohibited during the entire study.
After the screening procedures, patients were treated in a
single-blind placebo run-in phase for 1 week to exclude fast
placebo responders (study phase 1). When still fulfilling
inclusion criteria after this run-in phase, patients were
randomly assigned to receive adjunctive levothyroxine or
placebo for a 6-week double-blind period (study phase
2). No adjustments of the concomitant medication were
allowed after randomization. Levothyroxine and placebo
were administered orally, in a single dose, once daily before
breakfast. Levothyroxine was initiated at a dose of 100 pg/d
for the first week, 200 pg/d for the second week, and 300 pg/d
for weeks 3-6. All packaging of treatments was identical,
with placebo and active tablets identical in appearance and
number.

At the randomization visit, 21 (34%) of the patients
received monotherapy with a mood-stabilizing agent, and 41
patients (66%) took a combination of 1 or 2 mood-stabilizing
drugs and 1 or 2 antidepressants. These medications were
as follows: lithium carbonate n=22 (300-1,800 mg/d);
lamotrigine n=21 (100-400 mg/d); valproate n =8 (500-2,000
mg/d); carbamazepine n =2 (200-600 mg/d); antidepressants:
selective serotonin reuptake inhibitors (citalopram n=10
[20-60 mg/d], paroxetine n=4 [20 mg/d], sertraline n=2
[100-150 mg/d], and fluoxetine n=1 [20 mg/d]), venlafaxine
n=9 (75-375 mg/d), mirtazapine n=7 (30-45 mg/d),
reboxetine n =5 (8-10 mg/d), tranylcypromine n=4 (20-80
mg/d), amitriptyline n=2 (75-125 mg/d), bupropion n=2
(300 mg/d), duloxetine n=1 (120 mg/d), nortriptyline
n=1 (100 mg/d), and maprotiline n=1 (150 mg/d);
antipsychotics: olanzapine n=6 (10-15 mg/d), quetiapine
n=4 (300-700 mg/d), risperidone n=3 (2-4 mg/d), and
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Figure 1. Disposition of Patients at Each Stage of the Study and Reasons for Discontinuation

112 Patients screened

Informed consent:
74 patients

12 Discontinued before randomization

|7

5 Placebo response
2 Lost to follow-up

| 62 Patients randomized |

2 Thyroid abnormalities
3 Withdrawal of consent

|
i

31 Placebo | |

31 Levothyroxine

7 Discontinued

5 Discontinued

6 Nonresponder
1 Lost to follow-up

1 Nonresponder

1 Switch to mania

1 Exanthema

1 Mild thyrotoxicosis
1 Lost to follow-up

| 24 Study completers | |

26 Study completers |

ziprasidone n=2 (80 mg/d); others: methylphenidate n=1
(35 mg/d), pregabalin n=1 (300 mg/d), and sulpiride n=1
(100 mg/d).

Efficacy Evaluations

Clinical assessments were conducted at screening, at
baseline, and weekly from visits 1 to 6. The primary efficacy
variable was the mean change in the HDRS score. Additional
efficacy evaluations included change from baseline to each
assessment in MADRS and YMRS scores and the proportions
of patients who achieved protocol-defined response (50%
reduction from baseline in HDRS score) and remission
(HDRS score <7). Participating investigators received
standardized video training sessions.

Safety and Tolerability Evaluations

Safety and tolerability were evaluated by assessing
adverse events, as well as withdrawals due to adverse
events. In addition, the Thyroid Symptom List (TSL),* a
specific assessment of thyroid-related side effects, was
administered. Measurements of vital signs, including weight,
blood pressure, and heart rate, were obtained at each study
visit. Electrocardiogram, clinical chemistry, hematology,
and thyroid axis status (basal TSH, free triiodothyronine
[FT;], free thyroxine [FT,]) assessments were performed
at the screening visit and at visit weeks 4, 6, and 8. The
assessment of the ECG, vital signs, and thyroid hormone
status was performed by an independent study nurse, and
the study investigator was blinded to these results. ECG and
vital parameter analyses were performed by an independent
cardiologist, and results were passed on to the investigator
only if there were relevant pathologic findings that would
require further investigation or intervention. The incidence
of treatment-emergent mania was evaluated by comparing
the percentage of patients in each group who had an adverse
event of mania or hypomania.
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Data Analyses

Statistical analysis was carried out using IBM SPSS
Statistics for Windows, Version 16.0 (IBM Corp; Armonk,
New York). On the basis of data from 2 pilot studies,?>** a
sample size calculation was performed. The power calculation
was based on an expected difference in mean change from
baseline of the HDRS score between the placebo and the
levothyroxine group of at least 4 points at week 6. Given a
standard deviation of the HDRS score of 6.7 points at week
6 (effect size=0.6), this difference is detectable with 35
patients per group (power 80%, a=5%, 2-sided test). Efficacy
analyses were conducted in the intent-to-treat population
(patients who received at least 1 dose of study medication
and had at least 1 postbaseline efficacy assessment) using
last-observation-carried-forward methodology. Analysis of
variance models were used to assess the difference between
the groups in outcome measures at the end of double-blind
treatment with age as covariate (age was chosen because of
the known relationship between thyroid function and age).
General linear models were used for repeated measurements.
In addition, a mixed-effects model for repeated measures
(MMRM) analysis was performed for the efficacy analysis
posthoc. The model included treatment, visit, and treatment-
by-visit interaction as fixed effects and visit as the repeated
measure. The model included an unstructured covariance
matrix. Differences between groups in response and
remission were analyzed using the Mann-Whitney test.

RESULTS

Patients and Disposition

Of a total of 112 patients who were screened for the
study, 74 patients were enrolled and signed the consent form
(Figure 1). Before randomization, 12 patients were excluded
due to the following reasons: screening failure (overt thyroid
disease, n=2), withdrawal of consent (n=3), early placebo
response during single-blind run-in phase (n=5), and loss
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to follow-up (n=2). The remaining 62 patients (bipolar I:
n=35) were randomly assigned to adjunctive therapy with
levothyroxine (n=31) or placebo (n=31). Twelve subjects
dropped out of the study before the end of the double-blind
phase because of lack of response (n=7; 6 in the placebo
group, 1 in the levothyroxine group), adverse events (n=3),
and loss to follow-up (n=2) (Figure 1).

The 2 groups were well matched in terms of demographic
and clinical characteristics at randomization, with no
statistically significant differences between groups (Table 1);
a trend for higher mean age and illness duration was seen in
the placebo group. The mean (SD) HDRS score at the time
of randomization was 20.9 (3.0) in the levothyroxine group
and 21.4 (4.3) in the placebo group.

Efficacy

The mean change in HDRS score from randomization to
week 6 was larger in the levothyroxine group compared to
the placebo group (-7.8 [38.3%] vs —5.1 [25.5%]). However,
the difference between groups adjusted for age did not reach
statistical significance (P=.157). The course of HDRS scores
over time from randomization to week 6 (end of double-
blind treatment) adjusted for age was significantly different

Table 1. Demographic and Baseline Clinical Characteristics
(intent-to-treat population)

Levothyroxine Placebo

Characteristic (n=31) (n=31)
Bipolar I/II, n 16/15 19/12
Sex, male/female, n 14/17 16/15
Age, mean (SD), y 41.8 (12.9) 48.0 (14.2)
Total no. of mood episodes, mean (SD) 8.0 (7.8) 9.5(9.2)
Duration of illness, mean (SD), y 12.3(9.7) 18.1 (15.1)
Duration of current episode, 134.2 (141.1) 124.2 (156.8)

mean (SD), d
HDRS baseline score, mean (SD) 20.9 (3.0) 21.4 (4.3)
MADRS baseline score, mean (SD) 28.8 (5.6) 30.3 (6.0)
Comedication, n

Mood stabilizer monotherapy 11 10

Combination of mood stabilizer and 20 21

antidepressant(s)

Abbreviations: HDRS = Hamilton Depression Rating Scale,
MADRS = Montgomery-Asberg Depression Rating Scale.

Adjunctive Levothyroxine in Bipolar Depression

between groups at week 4 (P=.046), but not at the end of
the placebo-controlled phase (P=.198) (Figure 2A). Other
possible confounders such as TSH level, gender, HDRS score
at the beginning, and concomitant medication as covariates
did not change the outcome and were therefore not included
in the final model. Similarly, there was no statistically
significant difference between groups in MADRS scores at
the end of double-blind treatment after adjusting for age and
MADRS score at randomization (mean [SD] scores at week
6: levothyroxine, 18.6 [10.7] vs placebo, 21.5 [12.0]; P=.652
[analysis of covariance]).

A secondary analysis of women (levothyroxine, n=17;
placebo, n=15) revealed a significant difference between
groups in mean change in HDRS score (levothyroxine,
—42.4% vs placebo, —16.6%; P=.018) (Figure 2B), but not in
men (Figure 2C). When adjusted for age, the latter effect was
not significant but showed a statistical trend (P=.081).

An MMRM analysis estimated the drug effect on the
basis of observed data. The between-group difference (3.6)
was not statistically significant (P=.084). A secondary
analysis of women showed a significant between-group
difference in HDRS score (6.8, P=.012). There was no
statistically significant result for the secondary analysis of
men (between-group difference=0.8, P=.827).

The proportion of responders (=50% reduction in HDRS
score) at week 6 was 36% (n=11) for levothyroxine versus
26% (n=8) for placebo; the difference between groups was
statistically nonsignificant (P=.409). Remission rates at
week 6 were 23% (n=7) for levothyroxine and 16% (n=5)
for placebo (P=.520). No differences between groups were
detected regarding the use of sedatives/hypnotics (7 patients
received lorazepam in the experimental group vs 8 patients
in the placebo group). The mean (SD) cumulative dosage
of lorazepam over 6 weeks was 29.1 (18.5) mg for the
levothyroxine group versus 27.9 (24.7) mg for the placebo

group.

Thyroid Hormone Measurements
In the levothyroxine group only, thyroid hormone levels
increased significantly and basal TSH levels decreased

Figure 2. Change in Hamilton Depression Rating Scale (HDRS) Total Score From Randomization Over Time (6 weeks)

A.Total study group (N=62) B.Women (n=32) C.Men (n=30)
24 — Placebo (n=31) 24 - — Placebo (n=15) 24 - — Placebo (n=16)
- - Levothyroxine (n =31) - - Levothyroxine (n=17) - - Levothyroxine (n = 14)
22 22 22
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*P<.05.
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Table 2. Gender-Specific Efficacy Outcomes and Thyroid Measurements

Men Women
Levothyroxine Placebo Levothyroxine Placebo
Response rate, % (n) 35.7 (5) 25.0 (4) 35.3 (6) 26.7 (4)
Remission rate, % (n) 21.4 (3) 18.8 (3) 23.5(4) 13.3(2)
Study entry
Thyroid-stimulating hormone level, 1.8 1.5 2.3 1.7
mIU/L
Free triiodothyronine level, ng/L 3.2 3.1 3.2 2.9
Free thyroxine level, ng/dL 1.2¢ 1.2 0.9* 1.7
Study end
Thyroid-stimulating hormone level, <0.01 1.7 <0.01 1.4
mIU/L
Free triiodothyronine level, ng/L 6.0 34 5.2 3.2
Free thyroxine level, ng/dL 2.8 2.4 2.2 2.8

2t Test (men vs women in levothyroxine groups); P=.01.

significantly with levothyroxine treatment. All thyroid
measurements were not statistically different between the 2
groups at the beginning of the study but were significantly
different at the end of study (levothyroxine vs placebo: TSH,
0.05vs 1.4 mIU/L, P<.001; FT3, 5.8 vs 3.2 ng/L, P<.001; FT,,
2.6 vs 1.7 ng/dL, P<.001). In the experimental group, FT,
levels at study entry were significantly lower in women than
in men (0.9 vs 1.2 ng/dL, P=.01; Table 2), and a trend was
observed for higher TSH values (2.3 vs 1.8 mIU/L, P=.17)
in women. There was a significant association of the TSH
values at the beginning of the study with the reduction of
HDRS score in the female levothyroxine group in a linear
regression model (F;3=3.47; P=.05) (for an overview of
thyroid measurements, see Table 2).

Tolerability and Safety

No serious adverse event occurred during the study. In the
levothyroxine group, the study was discontinued in 3 patients
due to adverse events (mild thyrotoxicosis, exanthema, and
switch into mania in 1 patient each) (Figure 1). Discon-
tinuation in the active drug group required no special care.
No cardiovascular complications occurred as detected with
ECG and measurement of blood pressure (systolic: mean
[SD] at baseline, 123 [17] mm Hg; at 6 weeks, 125 [15] mm
Hg; P=.591; diastolic: mean [SD] at baseline, 78 [10] mm
Hg; at 6 weeks, 79 [8] mm Hg; P=.519). There was also no
significant change in body weight (mean [SD] at baseline,
81.85 [15.50] kg; at 6 weeks, 82.36 [16.08] kg; P=.269).

The TSL sum score did not differ significantly between
the groups at baseline (mean [SD] for levothyroxine, 15.61
[10.91]; for placebo, 18.68 [18.71]; P=.440) or at 6 weeks
(mean [SD] for levothyroxine, 15.54 [10.00]; for placebo,
11.64 [9.44]; P=.181). Furthermore, there was no change in
the TSL score in the levothyroxine group during treatment.
The inner restlessness item was the only difference on a
single-item level of the TSL showing a trend toward higher
scores in the levothyroxine group (x* test, P=.054).

DISCUSSION

To our knowledge, this study is the first to test the efficacy
and tolerability of supraphysiologic doses of levothyroxine

166 8 PSYCHIATRIST.COM

in bipolar depression in a placebo-controlled, double-blind
design. Patients treated with levothyroxine did numerically
better at every visit starting at week 2 of double-blind
treatment than those treated with placebo, reaching statistical
significance at week 4 (see Figure 2A). However, the study
failed to detect a statistically significant difference between
the 2 groups at the end of the study (week 6).

There are several possible reasons for this outcome.
Because of the modest sample size, we could detect only large
effects, which we probably did in women but not in men. In
addition, the strong response of a 5.1-point difference on the
HDRS in the placebo group (see Figure 2A) did quite likely
contribute to this result. A limitation of the study was the
relatively low entrance criteria for depression severity; the
mean HDRS score was 21.2 at baseline. There is evidence
from studies of antidepressants in unipolar depression that
a significant difference between drug and placebo treatment
can usually be achieved only for patients with moderate to
severe depression.*

Of clinical importance is our finding that a better
improvement in depression scores with levothyroxine versus
placebo was detected in women (see Figure 2B) but not in
men. Actually, results from our previous open-label, single-
blind study®® in women with resistant bipolar depression
showed similar effects on depression severity with 300 pg
of levothyroxine. The finding that women benefited more
from thyroid hormone treatment (T3 or levothyroxine)
across different indications in mood disorders agrees
with the literature. Although only a few of the studies of
adjunctive supraphysiologic doses of levothyroxine treat-
ment intentionally excluded males, the vast majority of
patients were females.?"*> Most interestingly, in studies using
the other often-administered thyroid hormone, T5, in clinical
practice in difficult-to-treat unipolar major depression, a
gender treatment effect has been described: between 1969
and 1974, 6 double-blind, randomized, placebo-controlled
trials investigated the use of T to accelerate the response
to a tricyclic antidepressant in patients with unipolar and
bipolar disorder. A meta-analysis®! of these studies reported
that T; was significantly more effective than placebo in
accelerating the antidepressant response in 5 of the 6 studies
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and that the effects of T; acceleration were greater as the
percentage of females participating in a study increased. It
is remarkable that 2 of the 6 studies in the meta-analysis
specifically reported an earlier and more favorable response
in females.”>? A strong gender difference was also observed
in an algorithm-based augmentation study,*® in which the
addition of T; to selective serotonin reuptake inhibitor
nonresponders was effective in 10 (62.5%) of 16 women,
while none of the 9 men responded.

Gender differences in thyroid system function of
bipolar patients are intriguing.>* The prevalence of thyroid
disease is much higher in females than males and increases
with age. The most commonly detected abnormality is
subclinical hypothyroidism, occurring in up to 20% of
postmenopausal women. Females also have higher rates of
thyroid autoimmunity. Lithium-induced hypothyroidism
occurs more frequently in those who are at higher risk for
autoimmune thyroid disease, with females about 5 times
more likely to develop hypothyroidism.!' The gender-
specific aspect might be connected to the higher prevalence
of clinical thyroid disease in women with bipolar disorder®
that would lead to greater and faster efficiency of thyroid
therapy. Furthermore, subclinical thyroid abnormalities are
associated with a poorer response to standard treatments
for mood disorders.!” Our data support the latter findings:
at baseline, we detected lower FT, and a trend toward
higher TSH levels in women treated with levothyroxine.
Furthermore, a prediction of treatment outcome with high
TSH levels at the beginning of the study could be shown for
women treated with levothyroxine.

Overall tolerability of levothyroxine was good in this study,
with no serious adverse event occurring. However, 3 patients
in the levothyroxine group discontinued treatment because
of switch into mania, exanthema, and mild thyrotoxicosis
(Figure 1). The TSL sum score, blood pressure, and body
weight did not differ significantly between the study groups.
This is consistent with previous research demonstrating that
treatment with supraphysiologic doses of levothyroxine in
patients with mood disorders is not associated with serious
side effects such as loss of bone mineral density, even during
long-term treatment.*%

The action of thyroid hormones in the adult brain in the
context of affective disorders is still unclear, although many
of the molecular mechanisms are being unraveled. Thyroid
hormone economy has profound impact on neurotransmitter
systems, particularly those involving serotonin (5-HT)
and norepinephrine.’® Changes with thyroid hormones
were associated with changes in the levels of 5-HT and its
metabolites and with changes in serotonin autoreceptor
availability.?-#4

While thyroid hormone monotherapy is not an adequate
treatment of primary mood disorders, most textbooks,
reviews, and treatment guidelines recommend adjunctive
treatment with thyroid hormones (T or levothyroxine)
for treatment-resistant mood disorders.*>*¢ From previous
research and the findings of this study, it seems adequate
to recommend hormone therapy with levothyroxine for
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difficult-to-treat bipolar disorders, particularly in women.
In case of nonresponse to standard pharmacotherapy in
bipolar depression, add-on treatment with supraphysiologic
doses of levothyroxine might be a promising strategy to
avoid treatment resistance. Such supraphysiologic doses of
levothyroxine are needed in order to significantly increase
circulating thyroid hormones.?®* In a follow-up study
further exploring the value of levothyroxine hormone
treatment in bipolar depression, we would suggest a more
homogeneous definition of antidepressant pretreatment, a
higher severity threshold for study entry, and inclusion of
procedures that have been identified to reduce the placebo
effects in double-blind trials.

Drug names: carbamazepine (Carbatrol, Equetro, and others),

citalopram (Celexa and others), duloxetine (Cymbalta), fluoxetine (Prozac
and others), lamotrigine (Lamictal and others), levothyroxine (Tirosint

and others), lithium (Lithobid and others), lorazepam (Ativan and others),
methylphenidate (Focalin, Daytrana, and others), mirtazapine (Remeron and
others), nortriptyline (Pamelor, Aventyl, and others), olanzapine (Zyprexa),
paroxetine (Paxil, Pexeva, and others), pregabalin (Lyrica and others),
quetiapine (Seroquel), risperidone (Risperdal and others), sertraline (Zoloft
and others), tranylcypromine (Parnate and others), venlafaxine (Effexor and
others), ziprasidone (Geodon), zolpidem (Ambien, Edluar, and others).
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