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Topic Overview 

Lithium is a psychotropic drug that is established as an effective treatment for 
mania and the maintenance of bipolar disorder. In spite of lithium’s 
therapeutic effects, it has also been associated with negative effects such as 
hypothyroidism, hyperthyroidism, goiter, and autoimmune thyroiditis. 
Although extensively studied, lithium’s alteration of normal thyroid physiology 
is not yet fully understood. 
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Learning Objectives: Upon completion of this educational activity, 
participants should be able to: 

1. Describe the effects of lithium on the physiology of the thyroid gland
2. Identify common thyroid abnormalities associated with lithium use
3. Compare monitoring and treatment guidelines for lithium-induced

thyroid abnormalities
4. Identify recommendations when prescribing lithium to specific

population groups (e.g., children and elderly patients)
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Introduction 
 

Lithium is a psychotropic drug that is established as an effective 
treatment for mania and the maintenance of bipolar disorder. While lithium is 
an effective treatment, it is well known to have adverse effects across many 
organ systems. Endocrinopathies, including thyroid abnormalities, are among 
the most common complications found with lithium treatment. This review will 
cover the effects of lithium on the physiology of the thyroid gland and the more 
common thyroid abnormalities associated with lithium use. In addition, it will 
discuss lithium and its use in special population groups, such as children and 
the elderly, as well as monitoring and treatment guidelines for lithium-induced 
thyroid abnormalities.  
 

Lithium-induced Thyroid Dysfunctions 
 

In 1949, Australian psychiatrist, John Cade, established lithium as an 
effective treatment for bipolar disorder. More than 70 years later, it remains 
the gold standard treatment for mania and the maintenance of bipolar 
disorder. Not only does lithium possess known antimanic properties, but it also 
has notable anti-suicide and neuroprotective qualities.1.2 However, lithium has 
also been associated with negative effects. These include hypothyroidism, 
hyperthyroidism, goiter, and autoimmune thyroiditis. Although extensively 
studied, lithium’s alteration of normal thyroid physiology is not yet fully 
understood.3-6 

 
Scientists have proposed multiple mechanisms to explain lithium’s effect 

on normal thyroid functioning.3,4 At the cellular level, lithium has been found 
to be highly concentrated in thyroid cells. Dar, et al. (2020) stated: “The 
lithium-ion is concentrated in the thyroid gland three to four times greater 
than in plasma where it interferes with various steps in the production of 
thyroid hormones.”6 
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In human subjects, the presence of lithium in thyroid cells has been 
found to either reduce or increase thyroid radioiodine uptake. These alterations 
in iodine uptake are proposed to be one of the mechanisms of alteration in 
thyroid physiology.3,4 Additionally, lithium has been found to reduce hepatic 
deiodination and clearance of free thyroxine (T4), which decreases the activity 
of 5’de-iodinase enzyme type I activity. Other proposed alterations include the 
activation of pro-proliferative tyrosine kinase and Wnt/beta-catenin signaling 
pathways and increased production of thyroid peroxidase auto-antibodies.3,4 
 

Lithium has been shown to inhibit the synthesis and release of thyroid 
hormones.5,6 Lithium has an inhibitory effect on thyroid-stimulating hormone 
(TSH) on cyclic adenosine monophosphate (c-AMP) and alters tubulin 
polymerization. Furthermore, lithium alters thyroglobulin structure, which 
affects protein conformation and function, leading to iodotyrosine coupling 
defects. The impairment of coupling inhibits the formation and release of 
thyroxine (T4) and triiodothyronine (T3).3,4 
 
Lithium-Induced Goiter 
 

The goitrogenic effects of lithium were observed and documented not 
long after its introduction as an antimanic agent. The prevalence of goiter 
associated with lithium treatment has been reported to be zero to 60%.5 More 
recent reviews have reported rates of 5.6% to 60%.6 The wide variance of 
goiter in studies of lithium-treated populations is reportedly due to 
geographical differences in the iodine content used in testing, and differences 
in the diagnostic tools used for testing.6 In spite of the variance in reported 
rates, goiter is regarded as the most common thyroid abnormality associated 
with lithium treatment.7 
 

The main mechanism behind lithium-induced goiter is the inhibition of 
thyroid hormone synthesis and release. The decreased levels of circulating 
thyroid hormone lead to increased TSH release by the pituitary gland, which 
ultimately ends in thyroid enlargement.3 Another proposed mechanism for 
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lithium-induced goiter is through growth factor alterations in the post-receptor 
tyrosine kinase pathway and/or Wnt/beta-catenin signaling.3 
 
Lithium-Induced Hypothyroid  
 

Another prevalent lithium-induced thyroid condition is hypothyroidism, 
including subclinical hypothyroidism. As early as the 1970s, this condition was 
identified in relation to lithium treatment. The exact prevalence varies greatly 
in the literature and may be as high as 52% of lithium-treated subjects.7 Goiter 
may or may not be present with hypothyroidism. Lithium-induced 
hypothyroidism may result in overt clinical symptomatology. However, most 
subjects have a subclinical presentation meaning that they have a clinically 
significant elevation in TSH but maintain normal T4 and T3 levels.3,5,8,9 
 

Like goiters, the primary mechanism behind lithium-induced 
hypothyroidism is the inhibition of thyroid hormone production and release. 
However, lithium-induced production of thyroid peroxidase auto-antibodies 
may be a factor as well.3,5  
 

Lithium-induced hypothyroidism is widely considered to be a reversible 
condition, which will resolve with the discontinuation of lithium. Risk factors 
for the development of lithium-induced hypothyroidism include female sex, 
age >50 years, the first year of lithium treatment, length of lithium treatment 
>18 months, environmental factors (i.e., iodine deficiency), and a family 
history of thyroid dysfunction.3,5 
 
Lithium-Induced Hyperthyroid 
 

Hyperthyroidism in lithium-treated persons has been noted since the 
1970s but is widely considered to be a rare condition.5,6,8 In fact, researchers 
have differed on the involvement of lithium in these cases, with some 
concluding that lithium plays no role.5 Other reports found a link only in cases 
of chronic lithium use or based on clinical hypotheses.6 Regardless, there have 
been cases of lithium-induced hyperthyroidism documented in the literature.5 
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Most such cases are transient, painless thyroiditis, but instances of 
granulomatous and lymphocytic thyroiditis have been associated with lithium.5 
 

It is proposed that lithium-induced thyroiditis stems from the direct toxic 
effect of lithium on the thyroid gland, whereas others have suggested that it 
has to do with auto-antibody production stimulated by lithium.3,5  
 

Lieber, et al. (2022) reviewed nine (9) episodes of hyperthyroxinemia in 
persons experiencing lithium intoxication. The authors found that these events 
are uncommon (1.3 episodes/1000 person-years), and a direct causal link 
could not be established.10 
 
Lithium-Induced Autoimmune Thyroiditis  
 

Controversy exists as to the role of lithium in autoimmune antithyroid 
antibodies.  Some research suggests that lithium may accelerate pre-existing 
thyroiditis.3 Furthermore, it is important to note that thyroid autoimmunity has 
been found to correlate with affective disorders irrespective of lithium 
exposure strongly.3,5 After reviewing family and twin studies, Bocchetta, et al. 
(2016) found a genetic vulnerability for thyroid antibodies in families with 
bipolar disorder. The authors suggested that autoimmune thyroiditis may be 
an endophenotype for bipolar disorder.10 Other known risk factors for 
antithyroid autoimmunity include female sex and middle age.3,5 Lithium 
treatment has been shown to increase B cell activity and decrease the ratio 
between suppressor-to-cytotoxic T cells, which may induce thyroid 
autoimmunity in susceptible populations.3 
 
Lithium-induced Hypercalcemia  
 

Similar to its direct actions on the thyroid gland, lithium can interfere 
with proper parathyroid gland function.  By antagonizing the calcium-sensing 
receptor on the parathyroid gland, lithium can induce elevations in both 
parathyroid hormone and calcium levels.  Furthermore, lithium may increase 
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the reabsorption of calcium in the intestines and kidneys, which adds to the 
serum level elevations.3 

 
Special Populations  
 
Children and Adolescents  
 

The prescribing of lithium to children and adolescents with affective 
disorders has become an established treatment option. With this comes the 
responsibility to weigh the risks and benefits, including the effects of lithium 
on developing endocrine systems. 
 

Sethy and Sinha (2016) performed ultrasonography and thyroid function 
tests (TSH, T3, and T4) on 30 adolescents on long-term lithium (one year or 
more) and compared them to controls receiving other mood stabilizing 
medications.11 The authors found both increased TSH and thyroid volume in 
the lithium-treated participants. A significant elevation in TSH was found in the 
lithium-treated group, but T3 and T4 levels were not significantly elevated in 
either group. Thyroid volume was increased in 50% of the lithium therapy 
participants, but only in 17% of controls. The thyroid gland was palpable in 
15% of the lithium group and none of the controls.11 Masi, et al. (2018) 
conducted a naturalistic, retrospective study of 30 adolescents receiving 
lithium over the course of 8 months.12 The authors found a significant increase 
in TSH across the study. For most participants, TSH levels remained within the 
normal range, as did the T3 and T4 levels. Only two participants required 
thyroid hormone supplementation.12 Amitai, et al. (2014) had similar results 
in a retrospective, naturalistic study of 61 adolescents.13 The authors found a 
significant increase in TSH levels, with 25% of participants having TSH levels 
>4.0mU/L. Only one participant had TSH >10.0mU/L, which necessitated 
thyroid hormone supplementation.13 
 

Gracious, et al. (2004) conducted an open-label study of 82 bipolar 
patients, ages 5 to 17 years old, treated with lithium and divalproex for up to 
20 weeks.14 The authors found lithium was associated with a significant rise in 
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thyrotropin (TSH). Of the 20 participants that developed TSH levels of 10mU/L 
or greater, only one developed overt clinical symptoms.14 Although generally 
well tolerated in child and adolescent populations, lithium does pose the 
potential for thyroid dysfunction, and, therefore, this should be a consideration 
when prescribing. 
 
Elderly  
 

Thyroid conditions are more commonly seen in elderly populations, in 
particular, hypothyroidism. During the aging process, there is a natural 
downward trend in thyroid function. Not surprisingly, hypothyroidism is 
frequently seen in elderly patients taking lithium.15  
 

Bochetta, et al. (2017) observed the effects of lithium on 110 lithium-
treated elderly patients over a 6-year period.16 The authors noted that one-
third of the cohort was taking prescribed thyroid hormone replacement 
therapy, but only two started the supplementation during the course of the 
study. Hyperthyroidism was found in 4% of the cohort, with two of the cases 
developing during the 6-year follow-up.16  
 

A study published in 2010 looked at the effects of lithium on the thyroid 
function of elderly (65 and older) persons with affective disorders.17 The study 
compared 79 lithium-treated persons with 85 persons who were not treated 
with lithium. In the lithium group, 35.4% had hypothyroidism - both clinical 
and subclinical - whereas the control group had a prevalence of 7.1%. Of note, 
female gender was the strongest determinant, with 41.3% of lithium-treated 
females having hypothyroidism.17  
 

Elderly persons are among the highest risk for lithium-induced thyroid 
dysfunction. Nevertheless, lithium remains a treatment option for elderly 
persons with affective disorders. 
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Concomitant Use of Anticonvulsants  
 

In the treatment of bipolar disorder, the concomitant use of lithium, 
along with anticonvulsant medications, especially divalproex or valproate, is 
relatively common. Some controversy exists as to whether anticonvulsants 
have their own suppressive or detrimental effect on thyroid function, thereby 
potentially exacerbating lithium-induced thyroid dysfunction when used in 
combination. 
 

Mutlu (2019) studied the thyroid functions of 82 epileptic patients, ages 
18 to 45, while on anticonvulsant medications - namely carbamazepine, 
valproic acid, lamotrigine, and levetiracetam.18 Of the participants, 44 received 
monotherapy, while 38 received anticonvulsant polypharmacy. In conclusion, 
the author did not find significant changes in thyroid function with the various 
medications, except for significantly decreased fT4 as serum carbamazepine 
levels increased.18 In contrast, Yilmaz, et al. (2014) found significant thyroid 
impairment in youth treated with various anticonvulsants, namely valproate, 
oxcarbazepine, levetiracetam, phenobarbital, and carbamazepine.19 At the end 
of 12 months, the authors found subclinical hypothyroidism in 28% treated 
with valproate, 21.4% treated with oxcarbazepine, 18.2% treated with 
phenobarbital, and 13.9% treated with carbamazepine. Levetiracetam did not 
affect thyroid function in the study.19  
 

Gracious, et al., considered the use of lithium and divalproex in 
combination for youth with bipolar disorder. The authors concluded that only 
lithium was predictive of TSH elevation when both medications were 
considered.14  
 

Hayes, et al. (2016) looked at adverse events associated with lithium, 
divalproex, and certain antipsychotics within the United Kingdom’s electronic 
health records from 1995 to 2013.20 Hayes, et al., found that rates of thyroid 
dysfunction were consistently higher in lithium-treated individuals compared 
to those receiving divalproex or certain antipsychotics.20 The literature remains 
unclear regarding the effect of anticonvulsant medications on thyroid function. 
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However, it is important to note that the concomitant use of lithium and 
anticonvulsants has not been conclusively shown to affect thyroid function 
adversely.  
 

Monitoring Guidelines for Lithium-Induced Thyroid Dysfunctions 
 

A review of well-established treatment guidelines indicated relative 
harmony on the topic of thyroid monitoring while on lithium.21 The American 
Psychiatric Association’s Practice Guideline for Treatment of Patients With 
Bipolar Disorder, 2nd edition (2002) recommends a baseline thyroid function 
evaluation prior to initiating lithium, and then follow-up thyroid function testing 
once or twice in the first 6 months of lithium treatment.21 After the initial 6 
months, thyroid function may be checked every 6 months to 1 year or 
whenever clinically indicated. Clinical indications for thyroid testing include 
breakthrough affective symptoms, changes in side effects, and new medical or 
psychiatric signs/symptoms.21  
 

The 2018 guidelines from the Canadian Network for Mood and Anxiety 
Treatments (CANMAT) and the International Society for Bipolar Disorders 
(ISBD) offer similar guidance for thyroid function monitoring.22 For children 
and adolescents, the Psychotropic Medication Utilization Parameters for 
Children and Youth in Texas Public Behavioral Health (2019) recommends 
baseline thyroid studies and then TSH monitoring every 6 months thereafter.23 
 
Goiters may be detected by clinical palpation, serum thyroid hormone tests, 
or by ultrasonography. Ultrasound has been shown to detect more goiters than 
palpation alone.3 These tests are not always dispositive. Tunçel, et al. (2017) 
found that 90% of goiters were in euthyroid subjects and concluded that serum 
thyroid hormone monitoring alone is insufficient to detect lithium-induced 
goiters.8 
 

Ultrasonography is a simple, affordable, and effective means to diagnose 
and monitor goiter and other thyroid abnormalities in the lithium-treated 
population; however, it is not typically mentioned as part of a lithium patient’s 
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workup or routine.6,8 Importantly, unlike other imaging procedures, 
ultrasonography does not involve radiation exposure. However, the authors 
acknowledge that established lithium treatment guidelines make limited 
mention of ultrasonography.6 Bochetta and Loviselli (2006) recommend an 
ultrasonogram before lithium initiation, again after the first year, and then 
repeated every 2-to-3 years thereafter.5 Dar, et al. (2020) propose that it is 
better to include an ultrasonographic examination of a patient’s thyroid gland 
as part of the routine workup before initiating lithium treatment.6 Tunçel, et 
al., also suggest that incorporating an ultrasonographic examination for 
lithium-treated patients should be considered.8 
 

When abnormal thyroid function levels are detected, measurement of 
thyroid antibodies, including antibodies against thyroid peroxidase (AbTPO) 
and thyroglobulin (AbTG), may be clinically warranted. The presence of these 
antibodies will give clinicians an important understanding of the etiology 
behind the aberration in thyroid function.3,5,10  
 

Based on the guidelines reviewed, establishing baseline thyroid 
functioning prior to initiation of lithium and then periodic (at least every 6 
months) rechecking of TSH levels should be considered the minimum level of 
monitoring appropriate for lithium prescribing. Ultrasonography and thyroid 
auto-antibody monitoring should likewise be considered tools.  
 

In individuals with lithium-induced hypercalcemia, Lerena et al. (2022) 
recommend that serum calcium levels, renal function, and bone mineral 
density be monitored every 6 to 12 months.3 

 
Treatment Options for Lithium-Induced Thyroid Dysfunctions 

 
Lithium-induced Goiter  
 

The treatment of lithium-induced goiter is the same as for goiters of 
other etiologies. Ultrasonography and fine-needle aspiration may be indicated. 
Treatment with levothyroxine (T4) may be effective in stabilizing or even 
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reducing the size of goiters. In rare instances, surgery may be necessary for 
obstructive goiters.3,24  
 
Lithium-induced Hypothyroid 
 

It is important to note that lithium-induced hypothyroidism is widely 
considered to be reversible and should never warrant discontinuation of the 
otherwise therapeutic use of lithium. Thyroid hormone replacement therapy 
utilizing levothyroxine (T4) is the primary method of treatment for lithium-
induced hypothyroidism.3,24 Lieber, et al. (2021) caution that thyroid hormone 
replacement therapy is seldom reversed once initiated therefore, clinicians 
should carefully weigh the benefits and risks when prescribing levothyroxine 
for subclinical hypothyroidism.10 

 
As previously stated, cessation of lithium due to hypothyroidism alone is 

generally not advised.  Should lithium be discontinued in a person with lithium-
induced hypothyroidism, it is advisable to reassess the need for continued 
thyroid hormone supplementation. Some experts recommend rechecking TSH 
level two months after lithium discontinuation. If the TSH level is above normal 
or in the upper half of the normal range, levothyroxine should be continued.  
If the TSH level is below normal or in the lower half of the normal range, 
levothyroxine may be discontinued, and the thyroid levels (TSH and free T4) 
reassessed in six weeks.  If, upon reassessment, the TSH level has risen above 
normal, resuming levothyroxine may be indicated.  Clinical assessment and 
free T4 levels should be considered in the decision to resume levothyroxine.3,10 
 
Lithium-induced Hyperthyroid 
 

Lithium-induced hyperthyroidism may be treated with antithyroid drugs, 
such as carbimazole and steroids. Thyroidectomies and ablative radioiodine 
are seldom, if ever, clinically necessary.3,24  
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Lithium-induced Autoimmune Thyroiditis 
 

Thyroid antibodies themselves do not require treatment. The focus of 
treatment should be on establishing euthyroid status and maintaining it by 
appropriate treatment means. Levothyroxine (T4) supplementation is typically 
used for autoimmune hypothyroidism, and antithyroid drugs for autoimmune 
hyperthyroid.3,5,10,24  
 
Lithium-induced Hypercalcemia 
 

Lithium-induced hypercalcemia is typically asymptomatic and does not 
require intervention beyond monitoring.3 Lerena, et al. (2022) offer three 
options: 1) cessation of lithium, 2) monitoring of calcium levels while 
continuing lithium, 3) parathyroid exploration and possible surgical 
intervention.3 Interestingly, Soh, et al. (2022) found that atorvastatin lowers 
serum calcium levels in lithium users; however, they caution that more 
research is needed.25 

 
Case Study: Lithium-induced Hyperthyroidism 

 
The authors of this case study reported on a 17-year-old female who 

was being treated with lithium for bipolar disorder and developed a 
hyperthyroid condition.24 She had developed symptoms of dizziness, tremors 
and palpitations, heat intolerance, and excessive sweating.24  
 

The patient’s psychiatric history revealed that she had been previously 
prescribed Concerta, Abilify, and Lamictal with partial benefit. She eventually 
started on lithium monotherapy with a good outcome over a two-year period. 
A month before being evaluated for side-effect symptoms, the patient stopped 
taking lithium. There was no family history of thyroid disease.24  
 

Laboratory tests showed a low TSH (<0.02 mcIU/mL, normal range: 
0.35–5.50) and elevation of the free T4 (3.5 ng/dL, normal range: 0.8–1.9), 
indicative of a hyperthyroid condition. A lithium level of <0.3 (normal range: 



14 
RxCe.Com 

0.6–1.2 mmol/L) suggested the patient had not been taking lithium as 
prescribed.22 Upon physical evaluation, the patient’s heart rate was 140 bpm, 
and blood pressure 132/84 mmHg; she did not have a fever. There was a 
nontender goiter found on palpation, but no nodules were detected. Follow-up 
laboratory testing reaffirmed biochemical hyperthyroidism (TSH: 
<0.02 mcIU/mL, total T3: 351 ng/dl, normal range: 55 to 209) and an elevated 
free T4 (3.7 ng/dL).22 The ESR, CRP, CBC, and BMP were normal, and the 
patient’s thyroid autoantibodies (antithyroid peroxidase antibody, 
antithyroglobulin antibody, and thyroid stimulating immunoglobulin) were all 
negative. An electrocardiogram showed a prolonged QT interval.24 
 

Methimazole, 10 mg PO 3 times a day (0.46 mg/kg/day) was started to 
suppress the thyroid, and propranolol (60 mg/day∼0.92 mg/kg/day) for 
symptoms of tachycardia and tremors. Lithium was held until her psychiatrist 
could re-evaluate her. Four weeks after stopping lithium, the hyperthyroid 
symptoms improved, although the patient’s heart rate and blood pressure 
remained elevated (101 bpm and 133/74 mmHg, respectively), and 
palpitations and heat intolerance continued.24 
 

A lower free T4 level (2.0 ng/dl) was seen as compared with the two 
prior tests, but the TSH remained suppressed. A few weeks later, the patient 
had an improved free T4 (1.5 ng/dl). Propranolol was stopped at this point, 
but the methimazole treatment was continued. The authors described lithium-
induced hyperthyroidism as a rare event. In this case, 3 months after the 
patient was initially diagnosed and started on methimazole treatment, the dose 
was reduced (10 mg twice daily), and the TSH appeared borderline-low 
(0.8 ng/dl, normal range of 0.8 to 1.9 ng/dL). Eventually, methimazole was 
stopped, and several weeks later, the patient reached a euthyroid state.24  
 
Discussion 
 

The authors of this case study described how rare lithium-induced 
hyperthyroidism was in adults, and that prior to this case study, there had not 
been a reported case of lithium-induced hyperthyroidism in children.24 This 
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condition is often missed by clinicians because of the wide range of onset: “The 
duration of lithium therapy in patients who develop hyperthyroidism and 
lithium-associated silent thyroiditis range between 6 days and 15 years.”24 
Thyrotoxicosis has occurred in patients from 4 days to 5 months after lithium 
therapy is withdrawn. In this case, the patient had been on lithium therapy for 
about 2 years.24 
 

The authors concluded that although lithium-induced hyperthyroidism 
had not been seen in children prior to this patient, clinicians must be aware of 
this potential adverse reaction. Clinicians should not be lulled into a false sense 
that because a patient has tolerated lithium therapy well during prolonged 
therapy, the patient does not need to be monitored for hyperthyroidism: 
“Since lithium-induced hyperthyroidism may occur years of lithium therapy, it 
is advisable to regularly monitor the thyroid function in children during the 
whole duration of lithium treatment.”24 

 
Summary 

 
Lithium is an effective treatment for patients with certain mental 

disorders, but it has also been associated with thyroid abnormalities. These 
include hypothyroidism, hyperthyroidism, goiter, and autoimmune thyroiditis. 
Although extensively studied, lithium’s alteration of normal thyroid physiology 
is not yet fully understood, but lithium becomes highly concentrated in the 
thyroid cells of patients who take the drug, and this could inhibit the production 
and release of thyroid hormones. 
 

Goiter is regarded as the most common thyroid abnormality associated 
with lithium treatment. Hyperthyroidism is rarely seen in patients taking 
lithium, and some researchers believe that lithium plays no role in the 
development of this condition. 
 

The prescribing of lithium to children and adolescents with affective 
disorders has become an established treatment option. With this comes the 
responsibility to weigh the risks and benefits, including the effects of lithium 
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on developing endocrine systems. Thyroid conditions are more commonly seen 
in elderly populations, hypothyroidism, in particular. During the aging process, 
there is a natural downward trend in thyroid function. Not surprisingly, 
hypothyroidism is frequently seen in elderly patients taking lithium. 
 

Thyroid function may be assessed using clinical palpation, serum thyroid 
hormone tests, or ultrasonography. Baseline thyroid functioning should be 
assessed prior to initiation of lithium, and then periodic (at least every 6 
months) rechecking of TSH levels should be considered the minimum level of 
monitoring appropriate for lithium prescribing. Ultrasonography and thyroid 
auto-antibody monitoring should likewise be considered tools.  
 

The treatment of lithium-induced goiter is the same as for goiters of 
other etiologies. Levothyroxine (T4) is the primary method of treatment for 
lithium-induced hypothyroidism. Lithium-induced hyperthyroidism may be 
treated with antithyroid drugs, such as carbimazole and steroids. 
Levothyroxine (T4) supplementation is typically used for autoimmune 
hypothyroidism and antithyroid drugs for autoimmune hyperthyroid. In rare 
instances, surgery may be an option to resolve thyroid abnormalities caused 
by lithium use. 
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Course Test 
 
1. At the cellular level, lithium has been found to be highly ________ 
    in thyroid cells 
 

a. diluted 
b. concentrated 
c. saturated 
d. obsolete 

 
2. Lithium has been shown to inhibit the _________ and release of 

thyroid hormones. 
 

a. division  
b. replication 
c. dissection 
d. synthesis 

 
3. What is the most common thyroid abnormality associated with 

lithium treatment? 
 

a. hyperthyroidism 
b. autoimmune thyroiditis 
c. goiter 
d. hypothyroidism 

 
4. Which of the following are risk factors for lithium-induced 

thyroiditis? 
 

a. Female sex 
b. Middle-age 
c. Bipolar disorder 
d. All of the above 

 
5. Several studies have shown that when lithium is used to treat 

affective disorder in children and adolescents, it _______ their 
TSH level.  

 
a. increases  
b. decreases 
c. has no effect on 
d. doubles 
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6. What age population has the highest risk for lithium-induced 
thyroid dysfunction? 

 
a. Child 
b. Adolescent 
c. Middle-aged adult 
d. Senior Adult 

 
7. True or False: Lithium-induced hypothyroidism is widely 

considered to be a reversible condition that resolves with the 
discontinuation of lithium. 

 
a. True 
b. False 

 
8. When does The American Psychiatric Association’s Practice 

Guideline for Treatment of Patients With Bipolar Disorder, 2nd 
edition (2002) recommend thyroid function evaluation in regard to 
lithium treatment? 

 
a. Prior to initiating lithium 
b. once or twice in the first 6 months of lithium treatment 
c. After the initial 6 months, every 6 months to 1 year or whenever 

clinically indicated 
d. All of the above 

 
9. What is the primary treatment for lithium-induced 

hypothyroidism? 
 

a. Liothyronine 
b. Triiodothyronine 
c. Levothyroxine  
d. Thyroxine 

 
10. What is the most common treatment for lithium-induced 

hyperthyroidism?  
  

a. Antithyroid medications  
b. Radioactive Iodine 
c. Thyroidectomy 
d. All of the above 

 
 



19 
RxCe.Com 

References  
 
1. López-Muñoz F, Shen WW, D'Ocon P, Romero A, Álamo C. A History of 

the Pharmacological Treatment of Bipolar Disorder. Int J Mol Sci. 
2018;19(7):2143. Published 2018 Jul 23. doi:10.3390/ijms19072143 

2. Won E, Kim YK. An Oldie but Goodie: Lithium in the Treatment of Bipolar 
Disorder through Neuroprotective and Neurotrophic Mechanisms. Int J 
Mol Sci. 2017;18(12):2679. Published 2017 Dec 11. 
doi:10.3390/ijms18122679 

3. Lerena VS, León NS, Sosa S, Deligiannis NG, Danilowicz K, Rizzo LFL. 
Lithium and endocrine dysfunction. Medicina (B Aires). 2022;82(1):130-
137. English. PMID: 35037871. 

4. Kibirige D, Luzinda K, Ssekitoleko R. Spectrum of lithium induced thyroid 
abnormalities: a current perspective. Thyroid Res. 2013;6(1):3. 
Published 2013 Feb 7. doi:10.1186/1756-6614-6-3 

5. Bocchetta A, Loviselli A. Lithium treatment and thyroid abnormalities. 
Clin Pract Epidemiol Ment Health. 2006;12;2:23. Published 2006 Sep 12. 
doi:10.1186/1745-0179-2-23 

6. Dar SA, Bhat BA, Khanam A, Wani ZA, Nabi J, Sheikh S. Thyroid 
hormone levels and Thyroid Hormone Levels and Ultrasonographic 
Changes in the Thyroid Gland of Patients on Long-Term Lithium 
Treatment for Affective Disorders: A Controlled Study. J Med Ultrasound. 
2020;28(2):104-110. Published 2020 Mar 26. 
doi:10.4103/JMU.JMU_26_19 

7. Thakur S, Tobey A, Klubo-Gwiezdzinska J. The Role of Lithium in 
Management of Endocrine Tumors-A Comprehensive Review. Front 
Oncol. 2019;9:1092. Published 2019 Oct 18. 
doi:10.3389/fonc.2019.01092 

8. Kuman Tunçel Ö, Akdeniz F, Özbek SS, Kavukçu G, Ünal Kocabaş G. 
Thyroid Function and Ultrasonography Abnormalities in Lithium-Treated 
Bipolar Patients: A Cross-sectional Study with Healthy Controls. Noro 
Psikiyatr Ars. 2017;54(2):108-115. doi:10.5152/npa.2017.12457 

9. Lazarus JH. Lithium and thyroid. Best Pract Res Clin Endocrinol Metab. 
2009;23(6):723-733. doi:10.1016/j.beem.2009.06.002 

10. Lieber I, Ott M, Lundqvist R, Eliasson M, Sandlund M, Werneke U. 
Elevated Thyroxine Concentration and Lithium Intoxication-An Analysis 
Based on the LiSIE Retrospective Cohort Study. J Clin Med. 2022 May 
27;11(11):3041. doi: 10.3390/jcm11113041. PMID: 35683429; PMCID: 
PMC9181082. 
was 10. Bocchetta A, Traccis F, Mosca E, Serra A, Tamburini G, Loviselli 
A. Bipolar disorder and antithyroid antibodies: review and case series. 
Int J Bipolar Disord. 2016;4(1):1-18.. doi:10.1186/s40345-016-0046-4 



20 
RxCe.Com 

11. Sethy RR, Sinha VK. Effect of lithium on thyroid function in adolescents 
with mood disorder. Asian J Psychiatr. 2016;24:41-45. 
doi:10.1016/j.ajp.2016.08.004 

12. Masi G, Milone A, Scrinzi G, et al. Lithium treatment in bipolar 
adolescents: a follow-up naturalistic study. Neuropsychiatr Dis Treat. 
2018;14:2749-2753. Published 2018 Oct 17. doi:10.2147/NDT.S172654 

13. Amitai M, Zivony A, Kronenberg S, et al. Short-term effects of lithium on 
white blood cell counts and on levels of serum thyroid-stimulating 
hormone and creatinine in adolescent inpatients: a retrospective 
naturalistic study. J Child Adolesc Psychopharmacol. 2014;24(9):494-
500. doi:10.1089/cap.2013.0046 

14. Gracious BL, Findling RL, Seman C, Youngstrom EA, Demeter CA, 
Calabrese JR. Elevated thyrotropin in bipolar youths prescribed both 
lithium and divalproex sodium. J Am Acad Child Adolesc Psychiatry. 2004 
Feb;43(2):215-20. doi:10.1097/00004583-200402000-00018.  

15. De Fazio P, Gaetano R, Caroleo M, et al. Lithium in late-life mania: a 
systematic review. Neuropsychiatr Dis Treat. 2017;13:755-766. 
Published 2017 Mar 9. doi:10.2147/NDT.S126708 

16. Bocchetta A, Cabras F, Pinna M, et al. An observational study of 110 
elderly lithium-treated patients followed up for 6 years with particular 
reference to renal function. Int J Bipolar Disord. 2017;5(1):19. 
doi:10.1186/s40345-017-0089-1 

17. van Melick EJ, Wilting I, Meinders AE, Egberts TC. Prevalence and 
determinants of thyroid disorders in elderly patients with affective 
disorders: lithium and nonlithium patients. Am J Geriatr Psychiatry. 
2010;18(5):395-403. doi:10.1097/jgp.0b013e3181c6584e 

18. Mutlu, Aytül. Effect of Antiepileptic Drug Treatment on Thyroid Hormone 
Levels in Epilepsy Patients. Haseki Tip Bulteni. 2019; 57. 195-200. 
doi:10.4274/haseki.galenos.2019.4922.  

19. Yılmaz U, Yılmaz TS, Akıncı G, Korkmaz HA, Tekgül H. The effect of 
antiepileptic drugs on thyroid function in children. Seizure. 
2014;23(1):29-35. doi:10.1016/j.seizure.2013.09.006 

20. Hayes JF, Marston L, Walters K, Geddes JR, King M, Osborn DP. Adverse 
Renal, Endocrine, Hepatic, and Metabolic Events during Maintenance 
Mood Stabilizer Treatment for Bipolar Disorder: A Population-Based 
Cohort Study. PLoS Med. 2016;13(8):e1002058. Published 2016 Aug 2. 
doi:10.1371/journal.pmed.1002058 

21. Hirschfeld, R. M. A., Bowden, C. L., Gitlin, M. J., Keck, P. E., Suppes, T., 
Thase, M. E., & Perlis, R. H. (2002). Practice guideline for the treatment 
of patients with bipolar disorder, second edition. In N. C. Numerous 
Contributors (Ed.), American Psychiatric Association practice guidelines 
for the treatment of psychiatric disorders: Compendium 2002 (pp. 547–
634). American Psychiatric Association.  



21 
RxCe.Com 

22. Yatham LN, Kennedy SH, Parikh SV, et al. Canadian Network for Mood 
and Anxiety Treatments (CANMAT) and International Society for Bipolar 
Disorders (ISBD) 2018 guidelines for the management of patients with 
bipolar disorder. Bipolar Disord. 2018;20(2):97-170. 
doi:10.1111/bdi.12609  

23. The Parameters Workgroup of the Psychiatric Executive Formulary 
Committee, Health and Specialty Care Division, Texas Health and Human 
Services Commission. Psychotropic Medication Utilization Parameters for 
Children and Youth in Texas Public Behavioral Health (6th Version). 
Website. 
https://www.hhs.texas.gov/sites/default/files/documents/doing-
business-with-hhs/provider-portal/facilities-
regulation/psychiatric/psychotropic-medication-utilization-
parameters.pdf. Accessed November 29, 2021.  

24. Rana P, Alba Aponte P, Babar G. An Adolescent Female with Bipolar 
Disorder Presenting with Lithium-Induced Hyperthyroidism. Case Rep 
Endocrinol. 2020;2020:1283464. Published 2020 Feb 12. 
doi:10.1155/2020/1283464 

25. Soh JF, Bodenstein K, Yu OHY, et al. Atorvastatin lowers serum calcium 
levels in lithium-users: results from a randomized controlled trial. BMC 
Endocr Disord. 2022;22(1):238. Published 2022 Sep 24. 
doi:10.1186/s12902-022-01145-w 

 
DISCLAIMER 

 
The information provided in this course is general in nature, and it is solely designed to provide 
participants with continuing education credit(s). This course and materials are not meant to 
substitute for the independent, professional judgment of any participant regarding that 
participant’s professional practice, including but not limited to patient assessment, diagnosis, 
treatment, and/or health management. Medical and pharmacy practices, rules, and laws vary 
from state to state, and this course does not cover the laws of each state; therefore, 
participants must consult the laws of their state as they relate to their professional practice. 
  
Healthcare professionals, including pharmacists and pharmacy technicians, must consult with 
their employer, healthcare facility, hospital, or other organization, for guidelines, protocols, 
and procedures they are to follow. The information provided in this course does not replace 
those guidelines, protocols, and procedures but is for academic purposes only, and this 
course’s limited purpose is for the completion of continuing education credits. 
 
Participants are advised and acknowledge that information related to medications, their 
administration, dosing, contraindications, adverse reactions, interactions, warnings, 
precautions, or accepted uses are constantly changing, and any person taking this course 
understands that such person must make an independent review of medication information 
prior to any patient assessment, diagnosis, treatment and/or health management. Any 
discussion of off-label use of any medication, device, or procedure is informational only, and 
such uses are not endorsed hereby. 
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