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SUMMARY

Objective
In this follow-up study, the hormonal changes were determined in bi-
polar euthyroid patients who were treated with lithium for the duration 
of one year.

Method
For the study, 23 bipolar I disorder patients without any axis I co-
morbidity were consecutively selected and followed up for one year. 
All patients were compared with 25 age- and sex-matched healthy 
controls in terms of thyroid hormone levels and thyroid volumes. The 
Sociodemographic and Clinical Characteristics Data Form, Hamilton 
Depression Rating Scale (HAM-D), Young Mania Rating Scale (YMRS), 
Structured Clinical Interview for DSM-IV Axis I Disorders (SCID-I and 
SCID-I/NP) were administered. Initial thyroid hormone levels and 
thyroid volumes were measured in the patients and controls. Patient 
and control groups were compared at baseline for thyroid volumes. 
Patients’ lithium levels were measured at baseline, they were re-ex-
amined at six months for thyroid hormones, and at the first year for 
thyroid hormones and lithium levels.

Results
Thyroid hormone levels changed in no patients during the follow-up 
period. Thyroid hormone levels were measured within the normal 
range. No correlation was found between the final TSH levels and du-
ration of illness, duration of lithium treatment, initial thyroid volumes, 
and the initial TSH levels.

Conclusions
Lithium can safely be used in bipolar patients who were already re-
ceiving this treatment before and not developed any thyroid problem 
for a substantial period.
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RESUMEN

Objetivo
En este estudio de seguimiento se determinarán los cambios hormona-
les que se producen en pacientes eutiroideos con trastorno bipolar en 
tratamiento con litio durante un periodo de un año.

Método
Para el estudio se seleccionaron de forma consecutiva 23 pacientes con 
trastorno bipolar tipo I sin prevalencia concomitante de otros trastor-
nos del eje I, y fueron seguidos durante un año. En todos los pacientes 
se compararon los niveles de las hormonas tiroideas y el volumen de 
la glándula tiroides con las del grupo control sano pareado por sexo y 
compuesto de sujetos de 25 años de edad. La evaluación se hizo por 
medio de: una hoja de datos de las características sociodemográficas 
y clínicas, la Escala de Valoración de Hamilton para la Evaluación 
de la Depresión (HDRS), la Escala de Young para la Evaluación de la 
Manía (YMRS), Entrevistas clínicas estructuradas para los trastornos 
del eje I del DSM-IV (SCID-I y SCID-I/NP). A los pacientes y al grupo 
control se les midieron los niveles iniciales de las hormonas tiroideas 
y el volumen de la glándula tiroides, a la vez que se les comparó la 
línea base del volumen de la glándula tiroides. Al inicio del estudio se 
determinó la línea base de los niveles de litio en los pacientes. Al sexto 
mes, se reexaminaron las hormonas tiroideas y, al cabo del primer 
año, los niveles hormonales tiroideos y de litio.

Resultados
Los niveles de las hormonas tiroideas no sufrieron cambios en nin-
gún paciente durante todo el seguimiento. Dichos niveles se midieron 
dentro de los intervalos normales. No se detectó ninguna correlación 
entre los niveles de TSH y la duración de la enfermedad, ni con la 
duración del tratamiento con litio, ni entre los volúmenes iniciales de 
las glándulas tiroideas con los niveles iniciales de TSH.

Conclusión
El litio puede administrarse con seguridad en pacientes bipolares que 
se hayan sometido antes a este tratamiento, y a los cuales no les pro-
duzca problemas tiroideos durante un periodo significativo de tiempo.

Palabras clave: Litio, glándula tiroides, trastorno bipolar.
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INTRODUCTION

Lithium was shown to affect thyroid functions in cell cultures, 
experimental animals and studies conducted with volunteers 
and patients.1 Benign, diffuse, non-toxic goiter is reported in 
ratios varying between 3.8-51%.2-8 While goiter may develop 
after a couple of weeks of lithium use, it may also develop af-
ter long years.9,10 Thyroid functions are within normal ranges 
in most of the patients receiving lithium therapy. Its effect on 
thyroid functions is within a large spectrum varying between 
asymptomatic conditions which can only be detected with 
laboratory tests and hypothyroidism.11-14 Although lithium 
is reported to lead to subclinical or clinical hypothyroidism, 
rare cases with hyperthyroidism and even thyrotoxicosis 
have also been reported in literature.15,16

In the study of Özsoy et al.,17 comparing lithium-naive 
and lithium-treated bipolar patients and healthy controls, 
they reported that volume increase and thyroid hormone 
changes were more common in lithium-treated group and 
recommended thyroid ultrasonography before starting 
lithium therapy and on follow-up of patients. It is recom-
mended to measure free T3, T4,TSH and thyroid volumes at 
the beginning of therapy and re-examine them at every six 
months.18-21 Similarly, Bauer et al. reported that palpation is 
not sufficient for detection of goiter and thyroid ultrasonog-
raphy must be obtained before therapy and on follow-up.22 
It is also recommended to monitor thyroid volume changes 
with thyroid ultrasonography when goiter is detected dur-
ing lithium therapy.23

In this study, lithium-treated euthyroid patients with 
bipolar disorder were followed up for one year and lithium 
and hormone levels were recorded. It was detected whether 
patients developed thyroid disorders or hormonal changes 
in one year of follow-up period.

METHOD

Participants

Twenty-three patients who were being followed up with 
diagnosis of type I bipolar disorder according to DSM-IV 
diagnostic criteria were consecutively enrolled in the study. 
Control group consisted of 25 subjects who met the crite-
ria of the study. Bipolar patients who were euthymic for at 
least eight weeks (YMRS<5, HAM-D<7), whose two lithium 
levels measured within the recent six months were normal 
(0.6-1.2 meq/l) were included in the study. Five out of 30 
patients and six out of 31 controls were excluded from the 
study as they were detected to have a thyroid nodule on 
thyroid ultrasonography.

Patients were included if they had baseline free 
thyroxine (fT4), free triiodothyronine (fT3), and Thy-
roid-stimulating hormone (TSH) values at normal limits

 (TSH: 0.35 – 4.94 uIU/ml; fT3: 1.71 - 3.71 pgr/mL; fT4: 0.70 
- 1.48 ng/dL). Patients who had educational or lingual prob-
lems interfering with diagnostic psychiatric interview, who 
had any neurodegenerative diseases, dementia, mental re-
tardation, seizures, cerebral tumor or cerebrovascular dis-
eases, head trauma leading to unconsciousness, endocrino-
logic diseases, any concurrent axis I diagnosis, diagnosis of 
alcohol and/or substance addiction, who had contraindica-
tions for ultrasonography (a significant wound scar or tissue 
defect interfering with or limiting mild extension of the neck 
and acoustic permeability), pregnancy, abnormal fT3, fT4, 
TSH values, thyroid nodule, mass or abnormal vasculariza-
tion on ultrasonography were excluded from the study.

Control group consisted of individuals aged between 
18-65 years, who had normal fT3, fT4, TSH values, who had 
the similar criteria with patient group.

Thyroid function tests (fT3, fT4, TSH) of patient and con-
trol groups were examined in the same laboratory and subjects 
who had normal values were included in the study. Presence 
of axis I disorders or whether there was an additional diagno-
sis or was not determined using SCID-I prepared for patients 
and healthy controls. fT3, fT4, TSH, thyroid volumes and 
lithium levels were measured at the beginning of the study. 
Thyroid hormone levels and thyroid volumes of patient and 
control groups were compared at the beginning of the study. 
fT3, fT4, TSH, lithium levels were re-examined at six months 
and one year. Ethics committee approval was obtained and 
written informed consent was obtained from the participants.

Measurements

Scales

Sociodemographic and Clinical Characteristics Data Form: 
This semi-structured form prepared by the researchers 
considering study characteristics and inquiring sociodemo-
graphic and clinical characteristics included gender, age, 
marital status, educational status, occupational status, level 
of income, age of bipolar disorder onset, drug use, family 
history of psychiatric diseases.

Hamilton Depression Rating Scale (HAM-D) is a scale 
developed by Hamilton in order to evaluate depression se-
verity in patients diagnosed with depression and filled out 
by the reviewer. Its Turkish reliability and validity study 
was done by Akdemir et al.24

Young Mania Rating Scale (YMRS) is a scale developed 
by Young et al. in 1978 in order to measure severity and al-
teration of manic condition and is filled out by the reviewer. 
It consists of a total of 11 items. Its validity and reliability 
study was done by Karadağ et al. in our country.25

•	 Structured Clinical Interview for DSM-IV Axis I Disorders 
(SCID-I and SCID-I/NP):
-	 SCID-I: A structured interview developed to facilitate 

DSM-IV axis I diagnoses.26 The Turkish reliability and 
validity study was conducted by Çorapçıoğlu et al.27
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-	 SCID-I/NP: A semi-structured clinical interview tool 
developed to exclude DSM-III-R diagnoses.28 The 
Turkish adaptation was conducted by Sorias et al.29

•	 Thyroid ultrasonography: Thyroid ultrasonography of the 
subjects was done by the same radiologist using VFX 
9-4 multi-D matrix probe of Siemens Acuson Antares 
(Siemens, USA) device. Central frequency was adjusted 
as 7 mHz in the probe of which frequency interval is 
4-9 mHz and transverse and antero-posterior length on 
axial plane and cranio-caudal length on sagittal plane 
were measured with an electronic ruler.

Statistical analysis

Statistical analysis of the study was done using SPSS 14.0 
package program. Descriptive methods (frequency, median, 
standard deviation) were used for statistical evaluation of 
data and cui-square test was used for assessment of associa-
tions between categorical variables. Mann Whitney U test 
was used for comparison of non-parametric measurements, 
Friedman test was used for significance level of change of 
repeated measurements and Spearman’s correlation analy-
sis was used for analysis of factors which could affect TSH 
value at the end of one year of follow up.

RESULTS

Patients with bipolar disorder who had been euthymic for 
at least eight weeks and whose at least two plasma lithium 
levels were found within normal ranges (0.6-1.2 mEq/L) 
during recent six months were included in the study. Five 
out of 28 patients were excluded from the study as thyroid 
nodule was detected on thyroid ultrasonography.

Of the patients, 10 (43.5%) were female and 13 (56.5%) 
were male and mean age was 34.43 ± 7.89 years. Mean dura-
tion of education was 11.48 ± 4.18 years. Of control group, 

11 (44%) were female and 14 (56%) were male. A significant 
difference was not detected between groups in terms of gen-
der distribution (χ2=0.01; p=0.60). Mean age of control group 
was 33.6 ± 6.69 years. A statistically significant difference 
was not detected between groups in terms of mean age (z=-
0.50; p=0.61). Patients had been using lithium for average 
77.13 ± 59.75 months. Clinical and sociodemographic char-
acteristics of patients are shown in table 1.

Of the patients, 30.4% (n=7) were using only lithium, 
56.5% (n=13) were using antipsychotics in addition to lithi-
um, 13% (n=3) were using the combination of lithium, anti-
psychotics and antidepressants.

Mean TSH level of bipolar patients was 2.10 ± 0.98 and 
mean TSH level of control group was 1.83 ± 0.97. A statisti-
cally significant difference was not found when TSH levels of 
bipolar patients were compared with control group (z=-1.17; 
p=0.24). Mean fT4 values of patient and control groups were 
1.00 ± 0.10 and 1.11 ± 0.09, respectively. Mean fT3 of patient 

Table 1. Clinical and sociodemographic characteristics of patients

Bipolar disorder type I (n=23) Mean ± S.D. N (%)

Gender:	 • Female 10 (43.5)

	 • Male 13 (56.5)

Duration of education (years) 	11.480 4.18

Age 	34.430 7.89

Age of disease onset 	24.220 9.32

Duration of illness 	10.210 6.43

Total number of episodes 	 4.390 2.06

Number of depressive episodes 	 1.730 1.65

Number of manic episodes 	 2.650 1.22

Number of mixed episodes 0.043 0.20

Duration of lithium use (month) 	77.130 59.75
	

Table 2. Comparison of initial thyroid volume values of patient and control groups

Bipolar disorder 
mean ± S.D. Control mean ± S.D. z p

Right sagittal diameter 	 48.78	 ±	 5.42 	 46.60	±	 5.63 -1.287 .198

Right transverse diameter 	 20.04	 ±	 3.48 	 16.60	±	 2.95 -3.105 .002*

Right anteroposterior diameter 	 18.65	 ±	 3.17 	 14.72	±	 2.24 -4.067 .000*

Left sagittal diameter 	 47.73	 ±	 5.04 	 46.52	±	 5.16 -0.590 .555

Left transverse diameter 	 18.56	 ±	 2.92 	 16.36	±	 2.87 -2.440 .015*

Left anteroposterior diameter 	 17.00	 ±	 3.45 	 12.80	±	 2.54 -4.113 .000*

Volume of right lobe 	9805.03	 ±	 4056.20 	6045.30	±	 52039.53 -3.849 .000*

Volume of left lobe 	8079.64	 ±	 3424.53 	5240.21	±	 1976.76 -3.467 .001*

Mean volume 	8942.34	 ±	 3605.39 	5640.78	±	 1888.43 -3.870 .000*

Mean anteroposterior diameter 	 17.47	 ±	 3.36 	 13.72	±	 2.22 -3.960 .000*

Mann Whitney U test.
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group was 2.81 ± 0.35 and mean fT3 of control group was 
3.23 ± 0.44. Significant differences were found when fT4 
(z=-3.05; p=0.002) and T3 (z=-3.09; p=0.002) values of both 
groups were compared.

All volumes except right sagittal diameter (z=-1.28; 
p=0.19) and left sagittal diameter (z=-0.56; p=0.55) were de-
tected to be greater in bipolar patients (p<0.05). Comparison 
of initial thyroid volumes of patient and control groups is 
summarized in table 2. Euthyroid status change occurred 
in no patients; ft3, ft4 and TSH were within normal ranges. 
No patients discontinued lithium therapy and they came for 
controls regularly. Change in TSH levels at the beginning 
of the study (2.10 ± 0.98), at six months (2.20 ± 1.21) and 
at the first year (2.71 ± 1.33) was found statistically signifi-
cant (χ2=6.34; p=0.04). A significant difference was detected 
between lithium levels measured at the beginning of the 
study (0.74±0.09) and after one year (0.75 ± 0.17). Lithium 
levels measured after one year were found higher (χ2=5.76; 
p=0.01). Thyroid hormone levels at the beginning, initial 
and follow-up levels of lithium are given in table 3.

A significant correlation was not detected between the 
final TSH value and duration of disease, duration of lithium 
use, thyroid volumes on ultrasonography, initial TSH value 
and lithium level (p>0.05) (table 4).

DISCUSSION

In this study, thyroid hormones did not change in the 
course of lithium therapy in euthyroid patients with bi-
polar I disorder who were using lithium and who were in 
remission. Euthyroid status did not change in one year fol-
low-up although the patients were using lithium regularly. 
Thyroid volume of patients was significantly greater than 

healthy controls at the beginning of the study. There was not 
a significant difference between initial TSH values of both 
groups, but fT3 and fT4 values of bipolar patients were sig-
nificantly lower than those of controls. Plasma lithium level 
and TSH values were significantly elevated at the end of one 
year follow-up although they stayed within normal values. 
Lithium use is known to reduce synthesis and release of thy-
roid hormone.30 Initial low fT3 and fT4 levels may be associ-
ated with lithium use in bipolar patients. fT4 level was found 
to be lower in lithium-treated bipolar patients compared to 
healthy controls in a study.31 In a 15-year follow-up study of 
Bocchetta et al., yearly hypothyroidism ratio was found at 
1.5% in lithium-treated bipolar patients.32 No patients devel-

Table 3. Initial and follow up values of thyroid volumes, thyroid 
hormone levels and lithium levels

Mean ± S.D. χ2 p

TSH (at the begining) 	 2.10	 ±	 0.98

TSH (6. month) 	 2.20	 ±	 1.21 	 6.34 	 0.04*

TSH (12. month) 	 2.71	 ±	 1.33

fT3 (at the begining) 	 2.81	 ±	 0.35

fT3 (6. month) 	 3.01	 ±	 0.32

fT3 (12. month) 	 3.12	 ±	 0.32 	 5.30 	 0.07

fT4 (at the begining) 	 1.00	 ±	 0.10

fT4 (6. month) 	 1.03	 ±	 0.11

fT4 (12. month) 	 1.12	 ±	 0.14 	 8.60 	 0.01*

Lithium (at the begining) 	 0.74	 ±	 0.09

Lithium (12. month) 	 0.75	 ±	 0.17 	 5.76 	 0.01*

Friedman test.

Table 4. Analysis of the factors that may be related with final TSH 
value of patient group

TSH (12. month)

Duration of illness r .184
p .401

Duration of lithium use r -.019
p .930

Right sagittal diameter on USG r .032
p .885

Right transverse diameter on USG r -.034
p .878

Right anteroposterior diameter on USG r .103
p .641

Left sagittal diameter on USG r -.132
p .548

Left transverse diameter on USG r -.041
p .852

Left anteroposterior diameter on USG r -.064
p .771

Right thyroid volume on USG r .043
p .844

Left thyroid volume on USG r -.053
p .809

USG volüm ort mean volume on USG r -.023
p .918

Mean anteroposterior diameter on USG r -.105
p .633

Initial TSH r .104
p .638

Initial lithium level r .285
p .188

Lithium level at 1. year r .296
p .171

Spearman correlation test.
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oped hypothyroidism in our study. Ezzaher et al. found TSH 
values of bipolar I patients higher than healthy controls. Hy-
pothyroidism was found in the ratio of 28.5% in that study.33 
Under the light of our findings, it may be suggested that 
lithium treatment is safe in patients who stayed euthyroid 
when using lithium and treatment may be continued by do-
ing required tests.

Increased thyroid volume on ultrasonography is an ex-
pected finding in patients who have been using lithium for 
a long time.17,30,34-36 Bauer et al. reported that thyroid enlarge-
ment that cannot be detected by palpation may be detected 
with ultrasonography and they recommended regular ultra-
sonography examinations.22 An association was not found 
between thyroid volumes and hypothyroidism in lithium-
treated bipolar patients in a study.31 In our study, the final 
TSH value and initial thyroid diameters, duration of lithium 
therapy and total duration of disease were not associated. 
Significance of thyroid diameter increases may be under-
stood with follow-up studies with longer duration.

Bauer et al. found that TSH values were higher in bipo-
lar patients who did not receive thyroid hormone replace-
ment compared to healthy controls.22 Zhang et al. found 
that TSH levels increased with time in lithium-treated pa-
tients.37 In our study, TSH levels tended to elevate in one-
year follow-up and this elevation was not found to be cor-
related with lithium level. Increase in TSH levels indicates 
the significance of follow-up of this parameter although it 
stayed within normal ranges.

Five out of 28 subjects in patient group were excluded 
from the study as thyroid nodule was detected on thyroid 
ultrasonography. It is not possible to detect the relationship 
between lithium therapy and thyroid nodules due to the 
small number of patients. However, we may suggest that 
thyroid nodule may be detected in lithium-treated patients 
and care must be taken.

The small number of patients and the relatively short 
duration of the follow-up are the major limitations of our 
study. Nutrition-related confounding factors like iodine 
consumption were not studied in the study. It would not 
be proper to generalize this to all lithium-treated patients 
as lithium-treated euthyroid patients were analyzed in our 
study. Psychotropic drugs beside lithium may be a con-
founding factor.

In conclusion, lithium use may lead to an increase in thy-
roid volumes although the patients are euthyroid. Thyroid 
volumes were not found to be related with TSH levels one 
year later in our study. According to these results, it may be 
considered that lithium may be used safely in euthyroid pa-
tients if required tests are performed.
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