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ABSTRACT 

Introduction 

There is evidence that thyroid hormone tri iodothyronine (T3) increases serotonergic 

neurotransmission. Therefore, T3 addition to antidepressants may improve treatment 

response in major depression. In non-refractory depression, T3 addition to tricyclic 

antidepressants indeed accelerates treatment response. Current therapeutic practice favours 

selective serotonin reuptake inhibitors (SSRIs). This is the first study to investigate the efficacy 

88 of T3 addition to paroxetine in major depression. 

Methods 

113 patients with major depressive disorder were randomly assigned to 8 weeks of double-

blind outpatient treatment with low dose T3 (25 ,ug), high dose T3 (25 u.g twice daily) or 

placebo, in addition to paroxetine 30 mg daily. 

Results 

106 patients started treatment and were included in the outcome analysis. Response rate 

after 8 weeks (reduction of Hamilton Rating Scale for Depression score > 50%), was 46% in 

all three treatment arms (P=0.99). T3 addition did not accelerate clinical response to 

paroxetine, nor was an effect of T3 found when only women were analysed. Patients on T3-

addition reported more adverse events than patients on placebo comedication. 

Conclusion 

These results do not support a role for T3 addition to SSRIs in the treatment of non refractory 

major depressive disorder. On the contrary, more adverse reactions occurred in T3-treated 

patients. 



INTRODUCTION 

Major depression is a serious and disabling illness, estimated by the World Health Organization 

(WHO) to be the second most important worldwide cause of loss in disability-adjusted life 

years by 2020 (1). The introduction of antidepressants about half a century ago has 

ameliorated treatment possibilities for major depressive disorder. However, both the delayed 

onset of therapeutic response to antidepressants of 2 to 6 weeks, as well as the lack of 

response to antidepressant therapy in 30 to 50% of patients remain important clinical 

problems. Therefore, the search for new treatment strategies that would either accelerate 

response or increase response rates is of importance. 

Although the pathogenetic mechanisms of major depressive disorder have not yet been 

clarified, considerable experimental and clinical evidence supports a fundamental role of 

monoamines in the etiology of depression, among which serotonin (2). Selective serotonin 

reuptake inhibitors (SSRIs), currently favoured in therapeutic practice as a first step in the 

treatment of depression, increase the availability of serotonin at the synapse. This increase 

has been found to induce desensitization of inhibitory autoreceptors involved in the feedback 

mechanism of serotonin release, leading to higher central serotonergic activity which is 

thought to elicit therapeutic response (2). 

There is evidence from animal studies that triiodothyronine (T3) is also capable of increasing 

serotonergic neurotransmission by desensitization of the serotonin inhibitory 5-HT1a 

autoreceptor in the raphe nucleus, where the largest concentration of sertonergic neurons 

is found (3;4). In addition, various antidepressant treatments, among which SSRI, stimulate 

type II deiodinase (DM) in the rat brain, while type III deiodinase (Dill) is not increased or 

inhibited (5;6). These effects should theoretically lead to increased cerebral T3 concentrations, 

enhancing serotonergic neurotransmission. These experimental data suggest that T3 might 

be of value in the treatment of major depression. A meta-analysis (7) investigating the 

combined treatment of T3 and tricyclic antidepressant (TCA) in patients with nonrefractory 

depression supported the efficacy of T3 in accelerating clinical response to TCAs, especially 

in women. So far, no randomized controlled trials have been published addressing the 

efficacy of T3 addition to SSRIs, although three case reports suggested that T3 augmentation 

may be effective in combination with SSRI treatment in nonresponders (8-10). 

We hypothesized here that T3 not only accelerates but also increases response rates in 

nonrefractory depression. We therefore undertook a large, randomized, double-blind, 

placebo-controlled clinical trial to assess the efficacy and tolerability of T3 addition to 

paroxetine in patients with major depressive disorder. 



METHODS 

This study was carried out between October 1999 and June 2002 at two academic outpatient 

clinics (Departments of Psychiatry, Academic Medical Center, University of Amsterdam and 

Vrije Universiteit Medical Center, Amsterdam). The protocol was approved by the institutional 

ethics review committees of both clinics. 

Subjects 

90 Patients were recruited from response to newspaper articles and advertisements, community 

clinicians and the two psychiatric outpatient clinics. To be eligible for the study, patients had 

to be between 18 and 65 years of age, fulfill the diagnostic criteria for major depressive 

disorder according to DSM-IV criteria (11), and have a score >16 on the 17-item Hamilton 

Rating Scale for Depression (HRSD) (12) at baseline. The diagnosis of major depressive disorder 

was obtained at baseline by a clinician with use of the Structured Clinical Interview for Axis I 

DSM-IV Disorders (SCID) (13) and confirmed by a board-certified psychiatrist. 

Exclusion criteria were bipolar disorder; a history of psychotic symptoms; severe cognitive 

disturbances; severe antisocial or borderline personality disorder; current suicidal risk; substance 

abuse; overt thyroid (Free Thyroxine (FT4) outside reference range (10-23 pmol/L) or 

adrenocortical disease (physical examination); angina pectoris; any serious unstable medical 

condition; pregnancy or lactation. Patients were not allowed to have taken corticosteroids, 

thyroid hormone, or antithyroid or psychotropic drugs during the last 3 months before inclusion, 

with the exception of a low dose of benzodiazepines (equivalent to 30 mg oxazepam or 10 

mg temazepam daily). During the study, patients were not allowed to take Hypericum 

perforatum (St. John's Wort) (14) or more than 5 units of alcohol a day. After complete 

description of the study to the subjects, written informed consent was obtained. 

Study design 

After inclusion, the clinician provided participants wi th a consecutive study number, 

corresponding to an allocation code for study treatment. The randomization was organized 

by a computer-generated list such that for every 12 patients, 3 were assigned to receive 25 

u.g of triiodothyronine (T3), 3 to receive 50 u.g of triiodothyronine (T3), and 6 to receive 

placebo, in addition to treatment wi th paroxetine. Study medication was provided in 

containers marked wi th the study number. In order to avoid possible severe complaints of 

anxiety and agitation due to the shared side effects of T3 and paroxetine, the 8 week 



dosing schedule for paroxetine was titrated slowly: 10 mg/day during the first week, 20 

mg/day during the second week, and 30 mg/day for the remaining 6 weeks. Paroxetine 

was taken in the morning, together with half of the study medication dose (1 tablet of 25 

|ig T3 or 1 tablet of placebo). The other half of the study medication dose was taken in the 

evening (25 j ig of T3 for the 50 |ig T3 treatment arm, otherwise placebo). Placebo and T3 

tablets were identical in appearance. Paroxetine (Seroxat) and T3 (Cytomel) were kindly 

supplied by Glaxo Smith Kline. Placebo tablets were fabricated by and purchased from 

Terafarm, Netherlands. 

Efficacy assessments were performed at 1, 2, 4, 6, and 8 weeks after initiation of treatment 

by a clinician who was unaware of the treatment assignment and trained to have a high 

interrater reliability. Visits were limited to 60 minutes during which efficacy assessments 

were made with the 17-item HRSD, the Montgomery Asberg Depression Rating Scale 

(MADRS) (15), the Hamilton Anxiety Rating Scale (HARS) (16), the Beck Depression Inventory 

(BDI) (17) and the Clinical Global Impression Scale (CGI) (18). The ratings of HRSD, MADRS 

and HARS were obtained by means of a semi-structured interview (19). The primary end 

point was the score on the 17-item HRSD at 8 weeks. Response was defined as > 50% 

reduction in the HRSD score from baseline to week 8; remission was defined as an end 

point HRSD score < 8. Secondary outcomes analyzed were: response in terms of the MADRS, 

HARS and BDI scales (> 50% reduction), response on the CGI (end point score 1 or 2) and 

remission as measured by the MADRS (end point score <12). For safety monitoring, blood 

pressure and heart rate were measured at every visit. Spontaneous mentioned adverse 

events were documented at every visit. At 1, 4 and 8 weeks, patients were asked if they 

had experienced any of 11 common adverse events of T3 and/or paroxetine, whether or 

not thought to be related to treatment. In case of severe complaints a board-certified 

psychiatrist was consulted to discuss if participation should be discontinued. 

Thyroid function tests were measured at baseline and end point. Hormone assays were 

conducted in the Endocrinology Laboratory of the AMC. T3 was measured by in-house RIA 

method (20), FT4 and TSH were measured by time-resolved fluoroimmunoassay (Wallac 

Oy, Turku, Finland). Detection limits were 20 ng/dL (0.3 nmol/L), 0.2 ng/dL (2 pmol/L) and 

0.01 uU/mL(0.01 mU/L) respectively. 

Inter im Analysis 

The study was to enroll 150 patients with major depression. With 75 index patients and 75 

controls, the study had sufficient power (90%) to detect an increase in response rates from 



60% to 85%. After the first 100 participants had completed the trial, an interim analysis 

was to occur. A data-monitoring committee (DMC), composed of a psychiatrist, an 

endocrinologist, and a biostatistician, was established to provide an independent analysis 

of interim results. In May 2002, the DMC advised to terminate trial enrollment, because 

interim analysis revealed no effect whatsoever of T3, addition compared with placebo 

addition. 

Statistical analysis 

92 Patients who wi thdrew during the baseline assessment phase before having received 

medication were not included in outcome analyses (Figure 1). For patients who withdrew 

from the study protocol, data at the time of withdrawal were carried forward and used for 

outcome analysis. Paired t-tests were performed for comparison of baseline versus endpoint 

outcome measurements within treatment groups. Differences between groups were 

compared by means of %2 and analysis of variance (ANOVA) as appropriate. More patients 

were randomized to placebo to allow for two contrasts in the analysis after overall ANOVA: 

1) T3 addition versus placebo addition, and 2) a dose-dependant effect of T3 addition. 

Because overall ANOVA did not show any significance, these further contrasts were not 

presented in this manuscript. Statistical significance was defined as a 2-tailed P<0.05. 

RESULTS 

Baseline Clinical and Demographic Characteristics 

Of the 189 patients assessed for eligibility, 76 patients were excluded (Figure 1). A total of 

113 patients met the criteria for eligibility and were randomized: 53 were assigned to 

placebo addition, 30 to addition of 25 j ig T3, and 30 to addition of 50 |_ig T3. The three 

groups were similar at baseline wi th respect to a range of demographic and clinical 

characteristics (Table 1), with the exception of the number of patients with chronic major 

depression being somewhat higher in the 25 ug T3 group. 

Seven patients withdrew from the study protocol before initiation of treatment, leaving 

106 patients for outcome analysis (Figure 1). 



Figure 1. Flow diagram of participants 

Assessed for eligibility (n=1 89) 

Excluded (n=76) 

• 

• 
• 
• 
• 
• 
• 
• 

No depression (n=43) 
(o fwhich36HRSD <16) 

Depression, but HRSD <16 (n=13) 
\Jo informed consent (n=12) 
Severe personality disorder (n=3) 
Substance abuse (n=2) 
Bipolar disorder (n=1) 
Hypothyroidism (n=1) 
Severe illness (anorexia) (n=1) 

Randomized (n=113) 

-
Placebo 

(n=53) 

Did not start medication 

(n-3) 

• partial remission of 
depression (2) 

• withdrew concent (1) 

• 
r 

Analysed 
(n=50) 

Completed 

(n=45) 

Discontinued 
(n=5) 

• adverse effects (4) 
• sought other 

treatment (1) 

• " 

25 ug T3 
(n=30) 

Did not start medication 
(n=2) 

withdrew consent (2) 

1 

Analysed 
(n=28) 

Completed 

(n=26) 

Discontinued 
(n=2) 

adverse effects (2) 

'' 
5 0 u g T 3 

(n=30) 
Did not start medication 

(n-2) 

• partial remission of 
depression (1) 

• withdrew concent (1) 

Analysed 
(n=28) 

Completed 

(n=26) 

Discontinued 
(n-2) 

• adverse effects (2) 

Efficacy 

Table 2 shows the mean baseline, end point and difference scores of the HRSD, MADRS 

and BDI scales, as well as the response and remission rates for the primary end point. 

Analyses revealed a significant improvement in the HRSD scores from baseline to week 8 

(or the last follow-up visit) within all three groups (paired-samples t-tests, all p <0.001). 

Similar significant improvement was seen in the baseline versus end point scores of all other 

psychiatric outcome measures (paired-samples t-tests, all p <0.001). 



Fable 1. Demographic and baseline characteristics (all patients) 

94 

Characteristic 

Female sex (%) 
Age (yr, mean ± SD) 
White (%) 
Major depressive disorde 
Severity Mild (%) 

Moderate (%) 
Severe (%) 

Course Recurrent (%) 
Chronic major ( 
Thase & Rush > 

Endocrine measures 
TSH basal (uU/mL, med 
FT4 basal (ng/dL, mean 
T3 basal (ng/dL, mean + 

H 

depression* (%) 
stage 

an, rar 
±SD) 
SD) 

!**(%) 

ge) 1 

Placebo 
n=53 

34 (64%) 
46.2 ±11.2 
53 (100%) 

7(13%) 
35 (66%) 
11 (21%) 
29 (55%) 
19(36%) 
20 (38%) 

90 (0.46-7.00) 
1.1 ±0.15 
143 ±36 

25 ug T3 
n=30 

18(60%) 
46.6 ± 10.9 
30(100%) 

6 (20%) 
19(63%) 
5(17%) 
17(57%) 
19(63%) 
14(47%) 

1.80(0.83-5.60) 
1.1 ±0.15 
152 ± 34 

50 ug T3 
n=30 

18(60%) 
47.0+ 11.1 
29 (97%) 

4(13%) 
22 (73%) 
4(13%) 
13 (43%) 
12 (40%) 
9 (30%) 

2.20(0.70-9.50) 
1.0 ± 0.18 
136 ±25 

Total 
n=113 

70 (62%) 
46.5 ± 11.0 
112(99%) 

17(15%) 
76 (67%) 
20(18%) 
59 (52%) 
50 (44%) 
43 (38%) 

1.90 (0.46-9.50) 
1.06 ±0.16 
144 ±34 

* Duration of depression > 2 years, ** Thase & Rush 3 stage I: Non-response to >1 trial of antidepressant 
medication during the current depressive episode (21), Conversion factors for the Systeme Internationale units 
are x 1 for TSH (mU/L); x 12.87 for FT4 (pmol/L) and x0.01 536 for T3 (nmol/L). 

Table 2. Scores on Psychiatric Outcome Measures at Baseline and End Point 

Outcome Measure Placebo 25ugT3 50 jag T3 Test statistic (df) p-value 
n=50 n=28 n=28 

HRSD 
Baseline (mean ± SD) 
End of treatment (mean ± SD) 
Difference (mean ± SD) 

Responders 
(50% decrease; number, %) 

Remission 
(HRSD < 8; number, %) 

MADRS 
Baseline (mean ± SD) 
End of treatment (mean ± SD) 
Difference (mean ± SD) -13.1 ± 10.4 -14.4 ±8.3 -11.7 ± 10.6 F= 0.524 (2, 103); p = 0.59 

20.8 ±3.1 
11.5 ±6.6 
-9.4 ± 6.6 

23 46% 

18 36% 

21.0 ±3.4 
11.2 ±5.7 
-9.8 ± 6.7 

13 46% 

9 32% 

21.0 ± 3.8 
13.0 ±6.0 
-8.3 ± 6.6 

13 46% 

9 32% 

F= 0.420 (2, 103); 

X2= 0.002 (2); 

X2=0.175(2); 

p = 0.66 

p = 0.99 

p = 0.92 

25.5 ±6.9 
12.3 + 9.1 

-13.1 + 10.4 

28.5 ±7.4 
16.9 ± 10.6 
-11.6 ± 10.0 

26.2 ± 5.8 
11.8 ±8.6 
-14.4 ±8.3 

27.9 ±8.4 
15.6 ±8.6 
-12.2 ±8.3 

26.1 +6.5 
14.4 ±8.4 

-11.7 ± 10.6 

30.2 ±8.1 
19.4 ±8.8 
-10.9 ±8.3 

F= 0.524 (2, 103) 

F= 0.154 (2, 102) 

BDI* 
Baseline (mean ± SD) 
End of treatment (mean ± SD) 
Difference (mean ± SD) -11.6 ±10.0 -12.2 ±8.3 -10.9 ±8.3 F= 0.154(2, 102); p = 0.i 

* n=27 in the 25 ug T3 group (total n=105) 

The overall rate of response on the primary outcome measure, defined as a reduction in 

HRSD score of >50%, was 46% in all three treatment groups (%2 = 0.002, df=2, p = 0.99). 

Remission, defined as a HRSD score of <8 was 36% in the placebo group, compared with 



32% in both T3 groups (%2=0.175, df=2, p=0.92). When the two T3 groups were pooled 

and compared with the placebo group, the absolute difference in response rate was 0.004 

(95% confidence interval: -0.187 to 0.195). None of the primary or secondary outcome 

measures (including the HARS and CGI, data not shown) revealed any significant difference 

in treatment efficacy between the treatment groups. When women were analyzed separately 

(n=68), response rates were 47%, 53% and 47% in placebo, 25 u.g T3 and 50 jig T3 

groups, respectively (%2=0.177, df=2, p = 0.92). The group of patients with subclinical 

hypothyroidism, which was defined as an increased serum TSH (>4.0 mU/L) and normal 

serum FT4 (between 10.0 and 23.0 pmol/L) was too small to detect any significant differences 

in T3 efficacy (n=12: 7, 2 and 3 in the control, low dose T3 and high dose T3 groups, 

respectively). 

For treatment responders, the time interval to response did not significantly differ between 

the 3 groups: the mean time to response was 5.3 weeks in the placebo group (n=23) as 

compared to 5.8 and 6.3 weeks in the 25 u.g T3 (n=13) and 50 (xg T3 (n=13) groups, 

respectively (F=0.745, df=2, 46, p=0.48). The course of the HRSD scores during the 8 weeks 

of the trial was similar for all treatment groups (Figure 2). No different times to response 

were found if women (n=33) were analyzed separately; 5.0, 5.0 and 3.9 weeks in the 

placebo, 25 \ig T3 and 50 jig T3, respectively (F=0.590, df=2, 30, p=0.56). 

95 

O 

Figure 2. Course of HRSD scores during treatment (n=106) 

25 

For each visit the mean HRSD score was calculated for each treatment group. The last HRSD score of non-
completers was carried forward. In the case of a sporadic missing visit, the HRSD score was calculated as the 
metric mean between the score of the preceding and following visit. 



Table 3. Adverse events at 8 weeks (treatment completers only) 

Placebo 25 ug T3 50 ug T3 Total 
(n=45) (n=26) (n=26) (n=97) 
n(%) n(%) n(%) n (%) y_2 (df) p-value 

Palpitations* 
Sweating* 
Nervousness* 
Tremor* 
Nausea 
Headache 
Somnolence 
Insomnia 

96 Dry Mouth 

Decrease of libido 
Erection/Ejaculation problems 

* T3-related adverse effects 

A t t r i t i o n rates. Adverse Events and Endocrine measures 

Nine of the 106 patients (8%) did not complete the study, attrition rates were similar in the 

three groups (Figure 1). Eight patients dropped out as a result of adverse events, evenly 

distributed among the treatment groups (8% in the placebo group, 7% in each T3 group). 

One patient sought other treatment. Of the 8 patients who discontinued due to adverse 

events, 6 did so within the first 2 weeks of medication. 

Table 3 lists the occurrence of 11 common adverse events of T3 and/or paroxetine, as 

measured at endpoint. T3-related adverse events (palpitations, sweating, nervousness and 

tremor) were expected to occur more often in patients receiving T3. Indeed, differences in 

occurrence of adverse events were evident for these four, significantly so for palpitations, 

sweating and nervousness. In 9 of 28 (32.1%) patients in the 50 u.g T3 arm, the adverse 

events clearly interfered with the functioning of the patient or outweighed the therapeutic 

effect, as measured by the CGI Efficacy Index (18). This occurred less often in the 25 u.g T3 

group (4/28, 14.3%) and placebo group (9/50, 18.0%), although the difference was not 

significant (%2 =3.2, df=2, p= 0.207). 

As expected, there was a dose-dependent increase in serum T3 concentrations and a 

concordant decrease in serum FT4 concentrations as measured at end point. Mean serum 

T3 concentrations were 109 ± 27 ng/dL (1.68 ± 0.42 nmol/l; placebo-group), 185 ± 65 ng/ 

dl_ (2.84 ± 1.00 nmol/l; 25 ug T3-group) and 202 ± 71 ng/dL (3.10 ± 1.09 nmol/L (50 ug 

T3-group). Mean serum FT4 concentrations were 0.9 ± 0.1 (11.6 ± 1.7 pmol/ l ; placebo-

group), 0.6 ± 0.2 (7.8 ±2 .4 pmo l / l ; 25 u.g T3-group) and 0.4 ± 0.2 (5.2 ± 2.6 pmol / l ; 50 |xg 

T3-group). 

11(24) 3(11) 
24(53) 21(81) 
6(13) 8(31) 
9(20) 5(19) 
3 (7) 1 (4) 

20(44) 10(38) 
21 (47) 9(35) 
19(42) 11(42) 
24(53) 17(65) 
29(64) 15(58) 
12(27) 7(27) 

14(54) 69(29) 
20 (77) 65 (67) 
10(38) 24(25) 
10(38) 24(25) 

1 (4) 5 (5) 
9 (35) 39 (40) 
14(54) 44(45) 
13(50) 43(44) 
14(54) 55(57) 
18(69) 62(64) 
10(38) 29(30) 

12.1(2) p = 0.002 
7.2(2) p = 0.027 
6.3 (2) p = 0.043 
3.6(2) p = 0.166 

0.39(2) p = 0.822 
0.71 (2) p = 0.702 
1.99(2) p = 0.368 
0.46 (2) p = 0.793 
1.10(2) p = 0.579 
0.76 (2) p = 0.684 
0.24(2) p = 0.537 



DISCUSSION 

In the present study, the largest trial investigating T3 addition to antidepressants thus far, 

we found that addition of the thyroid hormone triiodothyronine (T3) to paroxetine had no 

advantage over addition of placebo in the treatment of non refractory major depressive 

disorder. Treatment with T3 did not accelerate the response to treatment, neither did T3 

addition influence response or remission rates. In fact, the main difference between treatments 

appears to be that patients in the T3-addition groups experienced more adverse effects, 

compared with those on paroxetine alone, especially those who received 50 jig T3 daily. 

This negative result is in disagreement with the previously mentioned positive meta-analysis 

about the acceleration of response. With regard to this discrepancy, several issues deserve 

some discussion. 

The choice of T3 dose was based on previous T3 addition studies that virtually all have used 

a dose between 25 and 50 (ig daily. It has been argued that 25 u,g of T3 might be insufficient 

to increase antidepressant efficacy (22), so we chose to include a treatment group receiving 

50 (ig of T3. This dose slightly exceeds the human daily production rate of T3 which is 

estimated between 22 and 47 u.g/day (23). The failure to find a difference between the 

effects of T3 and placebo is therefore unlikely to be the result of an insufficient dose of T3. 

Serum levels of T3 showed a dose-dependent increase in serum T3 concentrations, indicating 

that compliance was not a major issue. 

We investigated an outpatient population with a mean HRSD score of 21 . Although this is 

similar to at least one of the studies finding a response accelerating effect of T3 addition (24) 

it seems that most other positive trials were carried out among inpatients, even though this is 

often not clearly described in the publications. Maybe a population of inpatients, who may be 

assumed to suffer from more severe illness, is more likely to benefit from T3 addition. However, 

in this study we did not find severity of depression (as measured by baseline HRSD score) to 

be related to treatment response, neither in the control nor T3 groups. 

At baseline, chronic major depression, which has been reported to predict treatment 

response, was more prevalent in the 25 u.g T3 group. However, in our study, there was no 

difference in response rates between patients with chronic and non chronic depression in 

the group as a whole (46% versus 47%, respectively), nor in the placebo group (50% versus 

44%, respectively). It is therefore unlikely that chronicity was a confounder in this study. 

In the studies included in the meta-analysis (7), the advantage of T3 addition was present 

only in the first three to four weeks of treatment; thereafter the difference with placebo 



disappeared. In our study we cannot be sure that a beneficial T3-effect did not exist after 3 

weeks of treatment because no measurement of severity of depression was performed at 3 

weeks. But, as is shown in Figure 2, HRSD scores were quite similar in week 1 and 2 and 

even somewhat higher in the T3 treated groups at 4 weeks of treatment compared with 

the placebo group. In our opinion this makes an advantage of T3 addition at three weeks 

very unlikely. 

Altshuler et al. (7) found that especially women in particular benefited from the T3 addition. 

We therefore performed a separate response analysis for the subgroup of women in our 

98 study but, again, found no advantage of T3 addition. Whether T3 addition is specifically 

beneficial in depressed patients with subclinical hypothyroidism remains unanswered in this 

study, because of the low prevalence of subclinical hypothyroidism. 

Could the lack of increase in efficacy in this study be due to the fact that T3 was used in addition 

to a selective serotonin reuptake inhibitor (SRRI)? Thus far the efficacy of T3-addition has only 

been investigated in combination with tricyclic antidepressants. The mechanism of action of T3 

in the treatment of major depression is not well understood. Animal studies, finding that T3 

influences the (nor)adrenalin as well as serotonin system in rat brain (25;26), give little cause to 

assume that T3 addition might be effective in combination with TCAs but not with SSRIs. Besides, 

most TCAs are known to inhibit both norepinephrine and serotonin reuptake. 

In conclusion, the results of this study indicate that the addition of T3 to SSRIs does not 

enhance treatment response in any way in non refractory depressed patients. On the contrary, 

in this study T3 addition seems to cause an increase in complaints of adverse events. 



REFERENCE LIST 

(1) Murray CJ, Lopez AD. Evidence-based health policy-lessons from the Global Burden of Disease Study. 
Science 1996; 274(5288)740-743. 

(2) Elhwuegi AS. Central monoamines and their role in major depression. Prog Neuropsychopharmacol Biol 
Psychiatry 2004; 28(3):435-451. 

(3) Bauer M, Heinz A, Whybrow PC. Thyroid hormones, serotonin and mood: of synergy and significance in 
the adult brain. Mol Psychiatry 2002; 7(2): 140-156. 

(4) Moreau X, Jeanningros R, Mazzola-Pomietto P. Chronic effects of triiodothyronine in combination with 
imipramine on 5-HT transporter, 5-HT(1A) and 5-HT(2A) receptors in adult rat brain. 
Neuropsychopharmacology 2001; 24(6):652-662. 

(5) Baumgartner A, Dubeyko M, Campos-Barros A, Eravci M, Meinhold H. Subchronic administration of 
fluoxetine to rats affects triiodothyronine production and deiodination in regions of the cortex and in the 
limbic forebrain. Brain Res 1994; 635(1-2):68-74. 

(6) Eravci M, Pinna G, Meinhold H, Baumgartner A. Effects of pharmacological and nonpharmacological 
treatments on thyroid hormone metabolism and concentrations in rat brain. Endocrinology 2000' 
141 (3): 1027-1040. 

(7) Altshuler LL, Bauer M, Frye MA, Gitlin MJ, Mintz J, Szuba MP et al. Does thyroid supplementation accel
erate tricyclic antidepressant response? a review and meta-analysis of the literature. Am J Psychiatry 
2001; 158(10):1617-1622. 

(8) Cooke RG, Joffe RT, Levitt AJ. T3 augmentation of antidepressant treatment in T4-replaced thyroid pa
tients [see comments]. Journal of Clinical Psychiatry 1992; 53(1): 16-18. 

(9) Gupta S, Masand P, Tanquary JF. Thyroid hormone supplementation of fluoxetine in the treatment of 
major depression. Br J Psychiatry 1991; 159:866-867. 

(10) Joffe RT. Triiodothyronine potentiation of fluoxetine in depressed patients. Can J Psychiatry 1992; 37(1)48-50. 
(11) Diagnostic and statistical manual of mental disorders. 4th ed.:DSM-IV. ed. Washington, D.C: American 

Psychiatric Association, 1994. 
(12) Hamilton M. Development of a rating scale for primary depressive illness. Br J Soc Clin Psychol 1967; 

6(4):278-296. 
(13) First M B, Spitzer RL, Gibbon M, Williams JBW. Structured Clinical Interview for DSM-IV Axis I Disorders, 

Patient Edition (SCID-P), version 2. New York: New York State Psychiatric Institute, Biometrics Research, 
1995. 

(14) Linde K, Ramirez G, Mulrow CD, Pauls A, Weidenhammer W, Melchart D. St John's wort for depression— 
an overview and meta-analysis of randomised clinical trials. BMJ 1996; 313(7052):253-258. 

(15) Montgomery SA, Asberg M. A new depression scale designed to be sensitive to change. Br J Psychiatry 
1979; 134:382-389. 

(16) Hamilton MA. Diagnosis and rating of anxiety. Br J Psychiatry 1969; (Special Publication) 3:76-79. 
(17) Bouman TK, Luteijn F, Albersnagel FA, Vanderploeg FA. Enige ervaringen met de Beck depression inven

tory (BDI). Tijdschr Psychol 1985; 13:13-24. 
(18) Guy W.. EDCEU Assessment Manual for Psychopharmacology. Rockville, Md: ADM publication 76-338, 

1976. 
(19) Huyser J, de Jonghe F, Sno H, Schalken H. The depression and anxiety list (DAL): Description and Reliabil

ity. International Journal of Methods in Psychiatric Research 1996; 6:5-8. 
(20) Wiersinga WM. The peripheral conversion of Thyroxine (T4) into triiodothyronine (T3) and reverse 

triiodothyronine (rT3). Academical Medical Center, Amsterdam, 1979. 
(21) Thase ME, Rush AJ. When at first you don't succeed: sequential strategies for antidepressant nonresponders. 

J Clin Psychiatry 1997; 58 Suppl 13:23-29. 
(22) Gitlin MJ, Weiner H, Fairbanks L, Hershman JM, Friedfeld N. Failure of T3 to potentiate tricyclic antidepres

sant response. J Affect Disord 1987; 13(3):267-272. 
(23) Chopra IJ, Sabatino L. Nature and sources of circulating thyroid hormones. In: Braverman LE, Utiger R.D., 

editors. The Thyroid; a fundamental and clinical text. Lippincott Williams & Wilkins, 2000: 121-135. 
(24) Wheatley D. Potentiation of amitriptyline by thyroid hormone. Arch Gen Psychiatry 1972; 26(3):229-233. 
(25) Jackson IM. The thyroid axis and depression. [Review] [55 refs]. Thyroid 1998; 8(10):951-956. 
(26) Kirkegaard C, Faber J. The role of thyroid hormones in depression. [Review] [83 refs]. European Journal of 

Endocrinology 1998; 138(1): 1-9. 




