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EFFECT OF LITHIUM THERAPY ON THYROID FUNCTION:

A RETROSPECTIVE STUDY ON INDIAN PATIENTS
AS.SRIVASTAVA, P.B.BEHERE, J.K AGRAWAL

SUMMARY .
Thirty patients with Bipolar affective disorder who were on Lithium therapy for 6 months to 24 months, were tested
for any alteration in their thyroid function. Eight (26.67%) patients had elevated serum TSH level and four (13.33%)
patients had decreased serum T4 level than the normal range. Serum T3, although showing a declining trend, was

Jound within the normal range in all the patients.

The chance discovery of lithium’s psychoactive
properties by the Australian psychiatrist, John Cade in
1949 echoed the beginning of a new era in the treatment
of mental disorders. Today, lithium is one of the major
therapeuticappliances used by psychiatrists the world over
in the treatment of Manic Depressive Psychoses. It has
established its efficacy as a prophylactic agent for prevent-
ing future manic and depressive relapses. Among the
various side effects recognized during the course of
lithium therapy, one of the major ones was the develop-
ment of vartous types of thyroid abnormalities. Goiter was
recognized first (Schou et al, 1968; Fieve & Platman,
1968) followed by various reports of patients developing
overt hypothyroidism {Wigger, 1968; Sedvall et al, 1968;
Shopson et al, 1969) and hypothyroidism (Villeneuve et
al, 1973). Reus et al (1979) reported hyperthyroidism and
thyrotoxicosis following lithium therapy. Kuruvilla et al
(1983) reported no change in thyroid function.

Recently Bocchetta et al (1991) reported visible and/or
palpable goiter in 51% and subdinical hypothyroidism in
19% of patients. They also reported thyroid antibodies in
15% of lithium treated patients. The prevalence of specific
antithyroid antibodies was higher in women and correlated
positively with age and duration of lithivm treatrnent. In
another 2 year follow up study, Bocchetta et al (1992)
observed that elevated thyroid stimulating hormone (TSH)
concentrations were transitory in most patients except
those with serum antithyroid antibodies. Those patients
who initially had microsomal antibodies remained posi-
tive with an increase in titre in two-third of cases. They
reported a higher risk of developing hypothyroidism in
women, especially in presence of antibodies.

Little work has been done in India to find out the effect
of lithium therapy on thyroid function in Indian patients.
Kuruvilla et al (1983) had conducted a study which did not
reveal any change in thyroid function after long term
lithium therapy. The present study was conducted at S.S.
Hospital, attached to Department of Psychiatry, Institute
of Medical Sciences, Banaras Hinda University, Varanasi,
Indta, with the foilowing aims: )
1.To study the clinical effect of lithium therapy on thyroid

function in case of major affective disorder (bipolar).
2.To compare the effect of lithiom therapy on thyroid

function with age and sex matched controis of major
affective disorder (bipolar) who were not on fithium
therapy but were receiving other antipsychotic drugs.
" 3To find ocut correlation between duration of lithivm

therapy and serum T3, T4 & TSH levels.

4.To find out correlation between dose of lithium and
serum T3, T4 & TSH levels.

5. To find out correlation between serum lithinm levels
and serum T3, T4 & TSH levels.

METHOD

The study was conducted over a period of one year
(January to December 1988) and informed consent was
taken in each case, explaining the nature of the test. Only
patients with Major Affective Disorder (Bipolar) who
fulfilled the diagnosiic criteria according to DSM III
(American Psychiatric Association, 1980) were included
in thestudy. Thirty patients who were only on prophylactic
Lithium therapy for 6 months 10 24 months and were
euthymic for at least two months, were compared with age
and sex maiched controls. The controls consisted of 30
patients with major affective disorder who were euthymic
for at least two months and were on antipsychotic therapy
but not on lithium.

Paticnts with a history of any associated physical ill-
ness, history of irregular lithium therapy or having stopped
lithium at any time during their maintenance, serum
lithium levels lower or higher than prophylactic range i.e.
0.6 meq/L to 1.2 meq/L (Wolpert, 1980) were excluded
from the study. Female patients were specially screened

_ for pregnancy; those who were pregnant or who had

amenorrhoea for more than 4 weeks were excluded from
the study. A special precaution was taken for the history
of intake of drugs which alter thyroid function e.g.
thiocyanates and perchiorates, PAS, sulphonylureas, -
phenylburazone, liquid 12, carbarnazepine, steroids etc.

Thotough physical examination with special reference
to clinical assessment of the thyroid was done in each
patient. Thyroid hormone profile of both study and control
groups was assessed by measuring serum T3, T4 and TSH
levels by Radioimmunoassay technique. The serum
Lithium levels of patients in the siudy proup were es-
timated by the method described by Amdisen (1967),
using a digital flame and emission photometer .

RESULTS

Patients were between the agesof 21 and S0(mean 34.4
years); 50% between 31-40 years, 43.3% between 21-30
and 6.7% between 41-50 years. There were 25 (83.3%)
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menand 5 (16.7%) women. The majority of patients{50%;
M=43.3%: F=6.6%) were on lithium therapy for more than
6 to 12 months; Thirty percent were on lithium for 12 to
18 months and twenty percent on lithium for 18 lo 24
months. The mean duration of lithium therapy was 14.17
months.

The largest group (50%; M=46.7%, F=3.3%) was
formed by the patients who received 900 mg of lithium
carbonate per day; 23.3% were on 600 mg, 16.7% on 750
mg, 6.7% on 1050 mg and 3.3% received 1200 mg of
lithium carbonate per day. Forty percent (M=30%,
F=10%) patients were in the dose range of 600.750
mg/day while 60% (M=53.3%, F=6.7%) were in (he dose
range of 700-1200 mg/day. The mean dose was 824
mg/day.

In the majority (40%) of the patients, serom lével of
lithium was 0.6 meq/L; it was 0.7 meqg/L in 23.3%, 0.8
meq/L in 26.7% and 0.9 meq/L in 10% of patients. Sixty
three percent had serum lithivrm levels in the range of
0.7-0.8 meq/L and 36.7% had between 0.8-0.9 meg/L.

The estimation of thyroid hormone profile revealed
decreased serum Ta levels in 4 (13.3%) patients and in-
creased serum TSH levels in 8(26.7%) patients (Table 1).
Although the value of serum T3 was within the normal
range in all patients of the study group, it showed a

TABLE1
Comparison of sarum T4 and serum TSH levels in patients of
study and control groupe (based on standard [aboratory values)

Serum T Saum TSH
Total WHNA <NR WNR >NR
No. Mo. % HNo. % HNo. % HNo. %

B 26 867 4 133 22733 8 267
Controis 3¢ 3¢ 100 - W - -

[WNR : Within normal range; >NR: Higher than normal range;
< NR: Lower than nommal range
Normal mnge: Serum Ta: 0.4 to 2 ng/ml
Sorum TSH : 0250 4 mii LUAL
Serum Ty € to 14jug %

TABLE 2
Comparison of serum T°, T' and TSH level in patients of study
and control group (based on statistical analysis)

Study gp. Control gp.
Variable {n=30) {n=30)
Mean SD Mean SD t p
{Range -) {Range -)
P 0.9:037 097 =032 078 >04
wn 0518 {0610 1.6)
936 £267 1138 =217 02 >08
(og%) {4116}  {8to124)
. TSH 300 196 194 z075 281 *
{m LU 0281074 (1410324
*Significant p < 0.01)

declining trend towards the lower side of the normal range.
On comparison, the difference between serum TSH levels
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in study group and control group was statistically sig-
nificant (Table 2),

A positive correlation was found between the duration
of lithium therapy and serum TSH level. The cormrelation
coefficient between duration of lithium therapy and serum
T and Ta levels was negative. Similarly, a positive cor-
relation was found between serum lithiurm and serum TSI
whereas a negative correlation was found between serum
lithium and serum T3 and T4. However, none of the
correlation coefficients were statistically significant.

DISCUSSION

This study was conducted to find out the effect of
lithium therapy on thyroid function. There was a male
preponderance of §:1 in the study group. Kuruvilla et al
(1983) also reported a preponderance of males in their
study (3:1). The majority of the patients (63.33%) were
having Serum Lithium levels in the range of 0.6 10 0.7
meq/L., mean being 0.7 meq/1L.. Thisis in concordance with
the findings of Maarbjerg et al (1987) who reported
average serum lithium of 0.69 meqg/L.

[n earlier studies (Schou et al, 1968; Brownlie et al,
1976) it was found that patients who were on lithium
therapy developed altered thyroid functions. Goiter was
reported by Schou et 2 {1968) while Brownlie et al (1976)
reported 14 cases of hypothyroidism and 4 cases of
thyrotoxicosis. None of the patients in the study group had
any evidence of thyroid swelling or goiter. Other observers
{Sedvall et al, 1969; Cooper et al, 1969; Myers et al, 1985)
also have not reported development of goiter despite
tongterm lithium use. Any clinicat evidence of hyper-
thyroidism or thyrotoxicosis was not found in any of the
patients of the study group, although cases of
thyrotoxicosis have also been reported during lithium
therapy without an obvious reduction in the dosage or
serum level of lithium (Rosser, 1976; Cubbett, 1967).

The hormone profile of 8 patients (26.7%) of the study
group tevealed elevated serum TSH levels above the nor-
mal range (0.25 - 4 mIU/L). McLarzet al (1975), Emerson
et al (1973) and Lazarus et al (1981) also repotted eleva-
tion of basal TSH in 15.3% of patients on lithiom therapy.
Serum T4 was found tobe reduced below the normal range
(6-14 mg%) in 4 patients (13.3%). Reduction in serum Ta
values in patients on lithium has also been reported by
Emerson et al (1973) and Hullin et al (1975).

When serum T3, Ty and TSH levels were compared
berween patients in the stody and control group, there was
a decreasing trend in T3 and Tq towards the lower side of
the normal range in patients of study group, although the
difference was not statistically significant. The com-
parison of serum TSH feve! in patients of study and control
groups showed an increasing trend towards the higher side
of the normal range in study group and the difference was
statistically significant. The comparison of setum T3, Ty
and TSH between male and female patients of study group
did not show significant difference between male and
female, aithough Crow et sl (1973) reported that the
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changes are more in females then males,

Simple correlation coefficient (r) between the duration
of lithium therapy and serum T3, T4 and TSH was found
to be negative for serum T3 & T4 and positive for serum
TSH. Similarly, simple correlation coefficient (r) between
dose of lithium per day and serum T3, T+ and TSH showed
a pegative correlation between the dose of lithium and
serum T3 & T4 and a positive correlation with serum TSH.
The correlation coefficient between serum lithium and
serun T3, T4 was negative while correlation coefficient
between serum lithium and serumn TSH was positive. The
cocrelation of dose, duration and serum level of lithium
with serum T3, T4 and TSH levels indicates that higher
dose, longer duration and higher serurn tevels of lithium
increase the probability of reduction of thyroid hormone
status of patients on lithivm.

CONCLUSION

Development of various types of thyroid abnormalities
have been reported during the course of lithium therapy:
goiter by Schou et at (1978), hypothyroidism by Wigger
(1968), Sedvall et al, (1968} and hyperthyroidism and
thyrotoxicosis by Reus et al (1979). Kuruvilla et at (1983)
reported no change in thyroid function. The present study
conducted on Indian patients, fulfilling DSM-ITI criteria
for Major Affective Disorder (bipolar) on prophylactic
lithium therapy for 6 to 24 months revealed changes in the
thyroid hormone profile of these patients. These changes
are suggeslive of increased serum TSH and decreased
serum T3 and T4 levels in patienis of lithium thempy,
although no clinical evidence of hypothyroidism could be
detected.

If these patients are followed up for longer duration, it
is quite likely that they may develop signs and symptoms
of clinical hypothyroidism. This suggests that the thyroid
honbone status must be screened at regular intervals in
patients on lithium therapy,
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