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ABSTRACT

Objective: The objective of this
review is to discuss triiodothyronine’s
(T3, liothyronine) mechanism of action,
efficacy in enhancement and
augmentation trials, and dosing and
safety considerations for the treatment
of depression.

Method: A literature search of PubMed
was performed using search terms
depression, augmentation,
antidepressant, and liothyronine. Only
English-language studies of subjects with
unipolar depression were included from
the past 50 years.

Results: Most studies have shown
that liothyronine is an efficacious
enhancement and augmentation strategy
for depression in combination with
antidepressants, primarily tricyclic
antidepressants and selective serotonin
reuptake inhibitors.

Conclusion: With appropriate
baseline and follow-up safety
monitoring, liothyronine augmentation
can be a safe and effective treatment for
unipolar depression. Larger studies of
longer duration assessing liothyronine
efficacy with serotonin norepinephrine
reuptake inhibitors and multimodal
antidepressants are needed.

INTRODUCTION
Major depressive disorder (MDD) has
a 12-month prevalence of 6.7 percent
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and a lifetime prevalence of 16.9
percent."? Treatment-resistant
depression is defined as lack of
response after trials of two or more
antidepressants with different
mechanisms of action for sufficient
duration.® Such antidepressants include
tricyclic antidepressants (TCA), selective
serotonin reuptake inhibitors (SSRI),
serotonin norepinephrine reuptake
inhibitors (SNRI), monoamine oxidase
inhibitors (MAQI), bupropion,
mirtazapine, and trazodone. Current
guidelines suggest augmentation of
antidepressants for individuals with
treatment-resistant unipolar
depression.*® There are several
augmenting agents, one of which is the
thyroid hormone triiodothyronine (T3 or
liothyronine). This review discusses T3’s
mechanism of action, efficacy in
enhancement and augmentation trials,
and dosing and safety considerations.

MECHANISM OF ACTION

Thyroid hormone is postulated to
exert antidepressant efficacy through
multiple mechanisms. Depression is
associated with neuronal death, so it
follows that decreasing neuronal stress,
atrophy, and death would be associated
with an antidepressant effect. T3 has
been shown to increase gene expression
by increasing levels of thyrotropin-
releasing hormone, corticotrophin



releasing factor, and brain derived
neurotrophic factor.®® There are changes
in sensitivity and transcription of
serotonin (5-HT) receptors and possibly
a net increase in serotonin signaling
after T3 administration.*® Administration
of T3 has also led to increased basal 5-
HT levels in the frontal cortex." There is
a possible but unclear association
between T3 and adrenergic transmission
and activity of second-messenger
systems.™ It has not been demonstrated
to increase concentrations of
monoamine metabolites, even in patients
whose depression improved after
treatment with T3."

METHODS

Ovid Medline and PubMed databases
were used to search for original studies,
reviews, and meta-analyses in English
published in journals or books from
1966 to June 2016 using search terms
depression, augmentation,
antidepressant, and liothyronine. We
included open-label studies, randomized,
placebo-controlled trials, meta-analyses,
case reports, and case series; however,
we focused on randomized, placebo-
controlled or open-label trials given their
higher evidence base compared to case
reports or case series. Our searches
yielded a total of 26 articles: six open-
label trials with TCAs, nine randomized
trials with TCAs, three open-label reports
with SSRIs, three randomized studies
with SSRIs, four reports utilizing other
antidepressants, and one meta-analysis.

TCAs AND T3

The use of T3 in combination with
TCAs for the treatment of MDD has been
evaluated as a method to enhance or
accelerate a treatment response (both
agents initiated simultaneously) or as
augmentation after an adequate trial of
TCA monotherapy. Controlled trials rated
depression severity using the Hamilton
Rating Scale for Depression (HRSD)*
and defined response to treatment as a
50 percent or greater reduction in HRSD
score. A meta-analysis of six placebo-
controlled, double-blind studies
evaluating the effects of T3 enhancement
found T3 to be significantly more
effective compared to placebo, and that
the effects of T3 enhancement were

greater with the larger percentage of
women subjects.™ In the individual
studies, doses of T3 ranged from 25mcg
daily to 62.5mcg daily; however, some
T3 toxicity was noted after a few days of
62.5mcg daily dose. Four of these six
trials found a significantly quicker time
to response and/or greater response rate
with T3 enhancement.™® Additional
details of the individual enhancement
studies are noted in Table 1.

In regard to augmentation studies,
uncontrolled, open-label trials in
outpatients have suggested that T3 is an
efficacious augmentation strategy as
well with response rates of greater than
50 percent.** A small number of
controlled trials in subjects without a full
response to adequate trials of TCAs for
the treatment of unipolar depression
followed these previous findings (Table
1).%% Doses of T3 ranged from 25mcg
daily to 37.5mcg daily; however, only the
37.5mcg daily dose showed greater
response rates compared to controls.
Two of these four trials found a
significantly greater response rate with
T3 augmentation. Additional details of
controlled augmentation studies are
noted in Table 1.

SSRIs AND T3

The combination of SSRIs and T3 has
also been studied in both open-label and
randomized, placebo-controlled trials
either as enhancement or as
augmentation (Table 2). An enhancement
study demonstrated a response rate of
70 percent when T3 was initiated with
sertraline in patients with non-treatment-
resistant MDD compared with a 50-
percent response in participants that
received sertraline alone; improvement
in HRSD by 50 percent or greater was
considered a response.® This study
utilized a maximum dose of 100mg/day
for the sertraline group, and thus
possible underdosing of this SSRI may
have occurred. Two additional
enhancement studies did not find a
significant difference in response rates
when T3 was added to paroxetine or
sertraline compared to paroxetine or
sertraline monotherapy.®"*

In three augmentation studies, T3
doses of 25- to 50mcg/day led to
response and remission in patients that

had an inadequate response to SSRI
treatment.®* However, the studies
utilized an uncontrolled, open-label
design, which does not adequately
evaluate the true efficacy of T3
augmentation. This highlights the need
for randomized, placebo-controlled
trials.

OTHER ANTIDEPRESSANTS
AND T3

The Sequenced Alternatives to Relieve
Depression (STAR*D) study* compared
T3 to lithium for augmentation in
patients receiving sustained-release
bupropion or extended-release
venlafaxine. Subjects were randomly
assigned to T3 25mcg/day for one week
then increased to 50mcg/day (mean exit
dose 45.2mcg/day), compared to lithium
up to 900mg/day for 14 weeks.
Approximately 23 percent of subjects
who received T3 augmentation achieved
a response, and close to 25 percent of
the subjects received remission. Overall,
T3 was better tolerated than lithium as
an augmentation strategy.

The same year the STAR*D trial was
published, Joffe et al” also reported data
comparing T3 and lithium augmentation in
a small randomized, double-blind,
placebo-controlled study. All subjects
(N=36) had received a trial of an
antidepressant for at least five weeks and
received augmentation with T3
37.5mcg/day, lithium up to 900mg/day, T3
plus lithium, or placebo for two weeks.
Antidepressants other than SSRIs and
TCAs included moclobamide 600- to
750mg/day, nefazodone 150- to
300mg/day, or venlafaxine 187.5- to
375mg/day. No significant difference was
found in change in HDRS scores between
groups. However, it is difficult to
determine the efficacy of T3 with these
antidepressants, as a majority of the
subjects were receiving SSRIs, not other
antidepressants. All subjects that received
T3 alone as augmentation were taking
SSRIs, and more than 60 percent of the
subjects that received T3 plus lithium or
placebo were taking SSRIs.

The addition of T3 to the MAO-I
phenelzine has been described in three
case reports. The first case report noted
significant improvement in depressive
symptoms after augmenting with T3
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TABLE 1. TCA and T3 trials

STUDY AUTHORS

DESIGN (N)

TREATMENT

RESULTS

Coppen et al,” 1972

Feighner et al, 1972

Gitlin et al,* 1987

Joffe and Singer,?” 1990

Joffe et al,*® 1993

Prange et al,'” 1969

Thase et al,*® 1989

Wheatley,"™ 1972

Wilson et al,’® 1970

Wilson et al,* 1974

Randomized, double-
blind (15); Enhancement

Randomized, double-
blind (21); Enhancement

Randomized, double-
blind with crossover (16);
Augmentation

Randomized, double-
blind (38); Augmentation

Randomized, double-
blind (50); Augmentation

Randomized double-blind
(20); Enhancement

Naturalistic, sequential
with historical controls;
open-label (40);
Augmentation

Randomized, double-
blind (52); Enhancement

Randomized, double-
blind (20); Enhancement

Randomized, double-
blind (27); Enhancement

Imipramine 150mg/day + T3 25mcg/day
or placebo x 4 weeks

Imipramine 200mg/day + T3 25mcg/day
or placebo x 22 days

Imipramine up to 300mg/day x 4 weeks +
T3 25mcg/day or placebo x 2 weeks;
crossover x 2 weeks

Desipramine or imipramine 2.5-3mg/kg x 4
weeks + T3 37.5mcg/day or T4 150mcg/day
x 3 weeks

Desipramine or imipramine >2.5mg/kg x 5
weeks + T3 37.5mcg/day or lithium
900-1200mg/day or placebo x 2 weeks

Imipramine 150mg/day + T3 25mcg/day
or placebo x 4 weeks (T3 added on Day 5)

Imipramine + psychotherapy (MTRD
protocolb) alone x 12 weeks minimum vs.
imipramine + psychotherapy x 12 weeks
minimum + T3 25mcg/day x 4 weeks

Amitriptyline 100mg/day + T3 20mcg/day
or T3 40mcg/day or placebo x 3 weeks

Imipramine 150mg/day + T3 25mcg/day
or placebo x 4 weeks (T3 added on Day 5)

Impramine 150mg/day + placebo or T3
25-62.5mcg/day + placebo or imipramine
150mg/day + T3 25-62.5mcg/day x 4
weeks (T3 added on Day 3, increased to
62.5mcg/day by Day 7 and stopped on
Day 12)

TCA: tricyclic antidepressant; T3: liothyronine/triiodothyronine; T4: thyroxine; ns: not significant

a: >50% decrease in HRSD

Women in T3 group vs. women taking
placebo: 100% reduction in HRSD vs. 40%

(ns)

Men in T3 group vs. men taking placebo:
76% reduction in HRSD vs. 88% (ns)

No significant difference in remission rates
between groups

No significant difference response rates@
between groups

T3 vs. T4: 53% response rate? vs. 19%
(p=0.026)

No significant difference in response
ratesd between T3 and lithium

T3 vs. placebo: 59% response rated vs.
19% (p=0.018)

T3 group achieved response® after 11 days
vS. 22 days in placebo group

No significant difference in response
ratesC between groups

T3 20mcg/day vs. placebo after 14 days:
57% reduction in HRSD vs. 46% (p<0.01)

T3 40mcg/day vs. placebo after 14 days:
74% reduction in HRSD vs. 46% (p<0.01)

T3 subjects significantly more improved
than those taking placebo by Day 7
(p<0.01)

Imipramine + T3 subjects significantly more
improved based on HRSD scores than those
taking imipramine alone on Days 7 and 9
(p<0.05), but not on Days 5 and 12

No advantage of T3 alone vs. imipramine
alone

Some T3 toxicity noted after a few days of
62.5mcg/day

b- Maintenance Therapies of Recurrent Depression (longitudinal investigation comparing the prophylactic efficacy of imipramine and interper-
sonal psychotherapy)
C: >50% decrease in HRSD and HRSD score of <10
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TABLE 2. SSRI and T3 trials

STUDY AUTHORS

DESIGN (N)

TREATMENT

RESULTS

Open-label (12);

33
Abraham et al,* 2006 Augmentation

Open-label (25)

f 34
Agid and Lerer,* 2003 Augmentation

Randomized, double-

Appelhof et al,*' 2004 blind (106);

Enhancement

Cooper-Kazaz et al,** 2007

Garlow et al,* 2012

Open-label (20);

B 35
losifescu et al,* 2005 Augmentation

BID: twice daily; HRSD: Hamilton Rating Scale for Depression; T3: liothyronine/triiodothyronine

a: >50% decrease in HRSD
b- HRSD <7

Randomized double-blind
(124); Enhancement

Randomized double-blind
(153); Enhancement

SSRI (sertraline, citalopram, fluvoxamine,
or paroxetine) + T3 25mcg/day x 1 week,

then 50 mcg/day if tolerated

SSRI (fluoxetine or paroxetine 40mg/day)

+ T3 25-50mcg/day

T3 25mcg BID or placebo

Sertraline 50mg/day x 1 week, then

100mg/day + T3 20-25mcg/day x 1 week,

then 40-50mcg/day or placebo

x 1 week, then 50mcg/day or placebo

SSRI (fluoxetine, sertraline, paroxetine,
citalopram or escitalopram) + T3
50mcg/day as augmentation

C: Clinical Global Improvement-B subscale (CGI-B) >3
d. 50mg/day x 1 week, then increased in 50mg increments weekly based on response/tolerability to maximum of 200mg/day

titrated up to 30mcg/day in a subject
who had received phenelzine for at least
four weeks prior.*® The two latter cases
described the efficacy of enhancement of
the MAO-I effect with T3. These two
subjects had trials of TCA monotherapy
and TCA in combination with lithium or
TCA in combination with T3 prior to
receiving phenelzine in combination

with T3.*

TREATMENT AND MONITORING
Laboratory studies and frequency of
monitoring are detailed in Table 3. We
recommend deferring the administration
of T3 to a patient with abnormally high
or low thyroid-stimulating hormone
(TSH) level for further evaluation.
However, low or high free T3 or free T4
levels in the context of a normal TSH
does not preclude treatment with T3, as

these elevations or decreases may be
physiological or due to concurrent
medications. Prior to prescribing T3, the
patient and clinician should discuss and
document the risk-benefit profile of T3,
including risk for arrhythmia and
osteoporosis. Throughout treatment the
risks and benefits of T3 should be re-
evaluated, focusing on depressive
symptoms or cardiovascular status. If
efficacy has been demonstrated and
there are no symptoms of
hyperthyroidism and no known cardiac
disease, consider maintenance T3
supplementation even if the TSH level is
below the normal reference range.*
Doses above 50mcg daily and long-
term therapy with T3 may be reasonable
if the patient has a history of multiple
depressive episodes or significant
treatment resistance, despite limited

Paroxetine 30mg/day + T3 25mcg/day or

Sertraline flexibly dosedd, + T3 25mcg/day

5 subjects (42%) achieved response?; 3
subjects (25%) reached remission?

10 subjects (40%) achieved responseC;
9 subjects (36%) reached remission?

No significant difference in response rates

T3 vs. placebo: 70% response rate vs.
50% (p = 0.02); 58% remission rate vs.
38% (p=0.02)

No significant difference in response and
remission rates

HRSD decreased from 20.5+3.6 to 14+7.1
(p<0.001); 7 subjects were responders
(35%); 6 subjects reached remission
(30%)

data.” In an observational study of 14
patients, no subjects developed any
cardiac or skeletal disease after receiving
doses from 25- to 150mcg over a two-
year period.*" In pre- and
postmenopausal women receiving T4
(levothyroxine), there was no clinically
significant difference in bone mineral
density between groups after one year,
but bone density did decrease in post-
menopausal women compared to the
population standard.*

CONCLUSION

Most trials that evaluated T3
enhancement or augmentation were
published earlier than 10 years ago
using small samples of patients, and
there are limited data available for
liothyronine’s efficacy with newer
antidepressants. The majority of reports
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TABLE 3. Guidelines for using T3 (adapted from Rosenthal 2011)*

e Check TSH, free T3, and free T4 levels prior to initiating treatment.
e |f TSH, free T3, and free T4 levels are abnormal, recheck labs to rule out laboratory error

or transient stressors as causes.

o Start with 25mcg daily and titrate to 50mcg daily after at least one week (starting with
12.5mcg may be appropriate in older patients or those with medication sensitivities).

¢ Recheck thyroid indices at 3 months and then every 6 months, or at minimum annually.

e Goal TSH level is at least at the lower limit of the normal range or below in the absence

of hyperthyroid symptoms.

e Free T3 level can be maintained at the upper limit of the normal range based on the
severity of depressive symptoms and response to T3.

¢ Monitor bone density with densitometry every 2 years in postmenopausal women.

¢ Refer for evaluation of osteoporosis if bone density is declining.

have focused on the use of T3 in
combination with TCAs and have yielded
mixed results. Larger studies of longer
duration are needed to evaluate T3’s
efficacy with newer and other classes of
antidepressants. Despite these
limitations, T3 augmentation appears to
be a safe and effective alternative
treatment for euthyroid patients with
unipolar depression who receive
appropriate baseline and follow-up
safety monitoring.
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