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Abstract

Bipolar disorder and thyroid dysfunctions often exhibit a complex interplay that can influence the clinical
presentation and treatment outcomes for affected individuals. Research indicates that thyroid hormones play a
crucial role in mood regulation, and fluctuations in thyroid function can exacerbate or mimic the symptoms of
bipolar disorder. For instance, hyperthyroidism, characterized by elevated levels of thyroid hormones, can lead
to manic or hypomanic episodes, while hypothyroidism, which involves decreased hormone production, can
result in depressive symptoms. This intricate relationship necessitates a comprehensive assessment of thyroid
function in patients diagnosed with bipolar disorder to address any potential hormonal imbalances that may
worsen mood stability. Moreover, the treatment of bipolar disorder may require careful management of thyroid
conditions, as certain mood stabilizers and antidepressants can impact thyroid hormone levels. Medications
such as lithium, commonly used to treat bipolar disorder, have been documented to both influence thyroid
function and require ongoing monitoring for thyroid-related side effects. Consequently, healthcare providers
should conduct thorough evaluations of thyroid function for individuals with bipolar disorder throughout their
treatment journey. Effective management strategies should include a collaborative approach involving both
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Introduction

Bipolar disorder and thyroid malfunctions are two distinct medical conditions
that can significantly affect an individual's mental and physical health. Bipolar
disorder, a mood disorder characterized by alternating episodes of mania,
hypomania, and depression, impacts approximately 1-3% of the global
population [1]. Thyroid disorders, encompassing a broad range of conditions
like hypothyroidism (underactive thyroid) and hyperthyroidism (overactive
thyroid), affect millions as well, with a prevalence of about 4.6% in the United
States alone. Both conditions can arise independently but exhibit a complex
interplay that has profound implications for diagnosis, treatment, and overall
patient well-being [2].

Bipolar disorder is classified into several types, with the main categories
being Bipolar I, Bipolar Il, and Cyclothymic Disorder. The fluctuating mood
states in bipolar disorder can have devastating consequences on personal
relationships, work performance, and overall quality of life. Patients often
experience intense mood changes ranging from euphoric highs (mania or
hypomania) to debilitating lows (depression). The exact etiology of bipolar
disorder remains uncertain, but genetic, neurobiological, and environmental
factors are believed to contribute to its development [3].

Individuals facing bipolar disorder often display emotional dysregulation, which
can be exacerbated by external stressors, including medical comorbidities. As
such, there is increasing recognition of the potential interplay between mood
disorders, like bipolar disorder, and hormonal imbalances caused by thyroid
disorders [4].

The thyroid gland produces several hormones, notably thyroxine (T4) and
trilodothyronine (T3), that regulate metabolism, energy levels, and overall
bodily functions. Thyroid hormones are also vital for brain development
and functioning. When these hormones are imbalanced, either as a
result of an underactive thyroid (hypothyroidism) or an overactive thyroid
(hyperthyroidism), a variety of mental health issues may arise, including mood
swings, anxiety, and depression [5].

Hypothyroidism has been particularly linked with depressive symptoms, often
leading to misdiagnosis of these issues as primary mood disorders. In contrast,
hyperthyroidism can induce symptoms such as anxiety, jitteriness, irritability,
and in some cases, manic-like symptoms. This overlap can create diagnostic
dilemmas for healthcare providers, leading to potentially ineffective treatment
strategies that fail to address the underlying thyroid issues [6].
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Research indicates that thyroid dysfunction may influence the course and
severity of bipolar disorder. Various studies have noted abnormalities in thyroid
hormone levels among individuals with bipolar disorder. For instance, patients
with bipolar disorder, particularly those experiencing depressive episodes, can
present with lower serum levels of thyroid hormones. Conversely, individuals
with hyperthyroidism may display symptoms mimicking mania, such as
increased energy and restlessness [7].

The relationship is bidirectional. Just as thyroid disorders can exacerbate or
mimic symptoms of bipolar disorder, it is also understood that individuals with
bipolar disorder are at a heightened risk for developing thyroid dysfunction.
The glucocorticoid response activated during mood episodes may lead to
alterations in the hypothalamic-pituitary-thyroid (HPT) axis, which is crucial
for maintaining balance in thyroid hormone regulation. Additionally, certain
psychotropic medications used in the treatment of bipolar disorder can impact
thyroid function. Lithium, a common treatment for mania, has been associated
with hypothyroidism in long-term users, requiring regular thyroid function
monitoring [8].

The overlapping symptoms of thyroid dysfunction and bipolar disorder
complicate accurate diagnosis. Mood instability, anxiety, fatigue, and changes
in weight or appetite may arise from both conditions, often resulting in
patients receiving fragmented care or inappropriate treatments. For example,
a patient presenting with depressive symptoms may receive an antidepressant
without consideration of possible thyroid abnormalities. If thyroid dysfunction
remains undiagnosed and untreated, it could lead to poor response to mood
stabilization treatments, aggravating the patient's condition [9].

Consequently, it is essential for clinicians to assess thyroid function when
evaluating individuals with bipolar disorder, particularly if symptoms appear
resistant to typical treatments. A thorough evaluation involving thyroid-
stimulating hormone (TSH) tests and free T4/ T3 assessments can lead to more
comprehensive care and better outcomes [10].

The interplay between bipolar disorder and thyroid dysfunction highlights the
necessity for an integrated treatment approach. Addressing both conditions
simultaneously can result in improved mental health outcomes. Management
of thyroid disorders can alleviate mood symptoms, while stabilization of
bipolar symptoms can allow for more effective thyroid treatment [11].

When treating individuals with bipolar disorder who also present with thyroid
dysfunction, clinicians need to adopt a multidisciplinary approach. This may
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include the collaboration of psychiatrists, endocrinologists, and primary care
providers to ensure a holistic understanding of the patient’s health. Treatment
principles may involve using mood stabilizers like lithium with careful
monitoring of thyroid function, opting for antidepressants with a lower risk
of inducing manic symptoms, and managing thyroid hormone replacement
therapy carefully to avoid exacerbating mood swings [12].

Prevalence and Epidemiology.

Bipolar disorder is estimated to affect approximately 1-3% of the global
population at some point in their lives, according to various studies. The
lifetime prevalence is notably similar across different countries and cultures,
suggesting a stable prevalence that transcends geographic boundaries.
Interestingly, research indicates that there may be a slight variation in
prevalence between genders; while men are more likely to develop bipolar
| disorder, women tend to experience more episodes of depression and a
greater likelihood of rapid cycling between mood states [13].

The onset of bipolar disorder typically occurs in late adolescence or early
adulthood, with symptoms often emerging in individuals between the ages
of 15 and 24. However, it is crucial to note that the disorder can present
later in life. Bipolar disorder not only affects individuals personally but also
imposes significant social and economic burdens, leading to increased rates of
substance use, suicide, and comorbid psychiatric conditions [14].

The epidemiological landscape of bipolar disorder reveals its complex
interactions with various demographic and socioeconomic factors. Disparities
in access to mental health care, stigma, and cultural perceptions of mental
iliness significantly impact diagnosis and treatment across different
populations. Research has shown that individuals from disadvantaged
socioeconomic backgrounds may experience a greater prevalence of bipolar
disorder. However, studies also highlight that bipolar disorder often goes
underdiagnosed or misdiagnosed, particularly in populations presenting with
co-occurring conditions [15].

Moreover, the impact of environmental factors, such as trauma, stress,
and socioeconomic instability, has been documented in fostering the
onset of bipolar disorder symptoms. Genetic predispositions coupled with
environmental triggers can culminate in the manifestation of the disorder,
affirming the need for a biopsychosocial framework in addressing mental
health challenges [16].

Thyroid disorders present a different yet also significant public health concern,
affecting an estimated 4.6% of the U.S. population, as per the National Institute
of Diabetes and Digestive and Kidney Diseases (NIDDK). The two most common
disorders—hypothyroidism (an underactive thyroid) and hyperthyroidism (an
overactive thyroid)—exhibit distinct prevalence patterns. Hypothyroidism,
often attributed to autoimmune conditions like Hashimoto's thyroiditis, is more
prevalent in women than men and usually affects older adults. Conversely,
hyperthyroidism, commonly associated with Graves' disease, also has a higher
prevalence among women but may present earlier in life [17].

Thyroid disorders often go undetected due to asymptomatic phases or
misinterpretation of symptoms as stress or aging. It is estimated that
approximately 60% of those with thyroid disorders remain unaware of their
conditions. The prevalence of thyroid disorders varies globally, influenced by
factors such as iodine deficiency, urbanization, and genetic susceptibility [18].

The epidemiological profile of thyroid disorders reveals marked variations
across different populations. Regions with insufficient iodine intake continue
to report high rates of goiter and hypothyroidism. The global health initiatives
to fortify salt with iodine have significantly decreased the prevalence of iodine
deficiency, but some populations in rural areas still experience higher rates of
thyroid disorders [19].

Age and gender further influence the risk of developing thyroid disorders,
with women being five to eight times more likely to develop thyroid diseases
than men, particularly during pregnancy and menopause. Additionally, the
prevalence of thyroid disorders is notably higher among individuals with
a family history of autoimmune diseases, indicating a significant genetic
component [20].

Pathophysiology

The thyroid gland, located in the neck, produces thyroid hormones that regulate
various bodily functions. T4 is synthesized as a prohormone and converted
into the more active T3 within tissues. These hormones bind to specific nuclear
receptors, altering gene expression to influence metabolic rates, energy
production, and protein synthesis. Furthermore, thyroid hormones are pivotal
in brain development, maintenance, and neuroplasticity, which play a vital role
in mood regulation and mental health [21].

A myriad of research has established a connection between thyroid
dysfunction—particularly hypothyroidism and hyperthyroidism—and mood

disorders, including depression and anxiety. Hypothyroidism, characterized
by insufficient levels of thyroid hormones, presents with symptoms such as
fatigue, weight gain, cognitive impairment, and depressive mood. Clinically,
patients with hypothyroidism often exhibit mood disturbances, which can
occur even independently of the more typical physical manifestations [22].

Conversely, hyperthyroidism arises from excessive production of thyroid
hormones, leading to symptoms such as weight loss, irritability, anxiety,
and hyperactivity. The emotional dysregulation seen in individuals with
hyperthyroidism can mimic or exacerbate existing mood disorders. Therefore,
recognizing and treating thyroid dysfunction is critical in managing mood
disorders and improving overall mental health outcomes [23].

The underlying neurobiological mechanisms through which thyroid hormones
influence mood are complex and multifaceted. Thyroid hormones are known
to modulate neurotransmitter systems critical for mood regulation, including
serotonin, norepinephrine, and dopamine. For instance, studies have indicated
that T3 enhances serotonin synthesis and receptor sensitivity in the brain,
thereby promoting mood stabilization. Serotonin, often dubbed the "feel-
good" neurotransmitter, plays a pivotal role in regulating mood, anxiety, and
overall emotional well-being [24].

Additionally, thyroid hormones are crucial for neurogenesis, the process by
which new neurons are formed. This is particularly relevant in regions of
the brain such as the hippocampus, which is intimately involved in mood
regulation and cognitive function. Reduced levels of thyroid hormones are
associated with decreased neurogenesis, potentially leading to the cognitive
and emotional impairments frequently observed in mood disorders [25].

Moreover, thyroid hormones may exert anti-inflammatory effects that impact
mood regulation. Recent studies have elucidated the bidirectional relationship
between inflammation and mood disorders, suggesting that elevated
inflammatory markers are often present in individuals with depression and
anxiety. Thyroid hormones have been shown to modulate immune responses
and reduce inflammatory processes, thereby potentially mitigating some
symptoms associated with mood disorders [26].

Given the significant relationship between thyroid hormones and mood,
clinical implications are profound. Screening for thyroid dysfunction should be
an integral part of the evaluation process for individuals presenting with mood
disorders, especially when symptoms are atypical or resistant to conventional
depression and anxiety treatments. Thyroid function tests, including serum
measurements of TSH (thyroid-stimulating hormone), T4, and T3, can help
elucidate underlying thyroid issues contributing to mood dysregulation [27].

In instances where thyroid dysfunction is identified, appropriate treatment—
whether through hormone replacement therapy for hypothyroidism
or antithyroid medications for hyperthyroidism-can lead to substantial
improvements in mood and overall quality of life. The normalization of thyroid
hormone levels can alleviate many affective symptoms, underscoring the need
for an integrative approach that addresses both hormonal and psychological
components of mood disorders [28].

The Role of Thyroid Hormones in Mood Regulation

At the core of thyroid function is the hypothalamic-pituitary-thyroid axis, a
complex feedback loop that regulates hormone production. The hypothalamus
releases thyrotropin-releasing hormone (TRH), which prompts the pituitary
gland to secrete thyroid-stimulating hormone (TSH). TSH, in turn, stimulates
the thyroid gland to produce T3 and T4. Of the two hormones, T4 is primarily
produced and acts as a precursor, while T3 is the more biologically active form,
responsible for interacting with various receptors throughout the body and
influencing metabolic processes [29].

Thyroid hormones exert their effects on nearly every tissue in the body, and they
do so by influencing gene expression, neuronal function, and neurotransmitter
synthesis and degradation, all of which can significantly influence mood. The
relationship between thyroid hormones and mood regulation is manifold,
involving both physiological and psychological dimensions [30].

One of the mechanisms through which thyroid hormones influence mood is
their role in the regulation of neurotransmitters, the chemical messengers
that facilitate communication between neurons. Neurotransmitters such as
serotonin, dopamine, and norepinephrine are integral to mood regulation
and emotional stability. Research has shown that thyroid hormones can
enhance the sensitivity of serotonin receptors, thereby potentially increasing
the mood-enhancing effects of this neurotransmitter. Conversely, low levels
of thyroid hormones have been associated with decreased serotonin activity,
contributing to symptoms of depression and anxiety [31].

Dopamine, another key player in mood and emotional regulation, is similarly
influenced by thyroid hormones. Studies indicate that T3 can promote the
synthesis of dopamine and enhance its release, which may, in turn, facilitate
mood elevation and overall emotional well-being. Norepinephrine, known for
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itsrolein arousal and stress responses, is also modulated by thyroid hormones,
as altered thyroid states can affect the levels of this neurotransmitter, thus
influencing mood and anxiety levels [32].

Thyroid disorders, particularly hypothyroidism and hyperthyroidism, provide
clear evidence of the link between thyroid hormones and mood regulation.
Hypothyroidism, characterized by insufficient production of thyroid hormones,
can lead to a range of psychological symptoms, including depression, lethargy,
and cognitive dysfunction. Patients with hypothyroidism often report increased
feelings of sadness, diminished mental clarity, and a general lack of motivation.
Additionally, the slow metabolic rate associated with hypothyroidism can
contribute to decreased energy levels, further exacerbating feelings of
depression [33].

Conversely, hyperthyroidism, wherein excessive thyroid hormones circulate
in the bloodstream, is associated with anxiety, irritability, and mood swings.
Individuals with hyperthyroidism may experience heightened nervousness and
restlessness, conditions contrasted with the sluggishness of hypothyroidism.
The interplay of these opposing outcomes emphasizes the delicate balance
maintained by thyroid hormones and their impact on mood [34].

Another crucial aspect of the interaction between thyroid hormones and mood
involves the body's stress response. Chronic stress is known to dysregulate
endocrine function, impacting cortisol levels and overall hormonal balance.
Thyroid hormones coalesce with the hypothalamic-pituitary-adrenal (HPA)
axis, which is responsible for managing stress responses. Dysregulation within
this system can lead to mood disturbances, with both elevated and decreased
thyroid hormone levels being implicated in stress-related mood disorders [35].

Thyroid hormones may also play a role in the resilience or vulnerability of
individuals to stress-related mood disorders. Research has indicated that
individuals who are genetically predisposed to thyroid dysfunction may exhibit
greater emotional volatility in response to stressors, potentially exacerbating
mood disorders [36].

The recognition of the role of thyroid hormones in mood regulation carries
significant implications for treatment approaches in mental health. Clinicians
often advocate for comprehensive evaluations of thyroid function in patients
presenting with mood disturbances. Treating underlying thyroid disorders can
have profound effects on mood stabilization and overall mental health. For
instance, patients diagnosed with depression who are subsequently found
to have hypothyroidism may experience marked improvement in depressive
symptoms following appropriate thyroid hormone replacement therapy [37].

Conversely, the use of thyroid hormone supplementation is being explored
in conjunction with traditional antidepressant strategies, particularly in
cases where patients exhibit resistance to standard treatments. Preliminary
research suggests that augmenting conventional antidepressants with thyroid
hormones may enhance therapeutic outcomes for specific individuals,
though this approach necessitates careful monitoring to avoid complications
associated with improper hormone levels [38].

Diagnosing Thyroid Dysfunction in Bipolar Patients

Diagnosing thyroid dysfunction in bipolar patients can be fraught with
challenges. The overlapping symptoms of mood disorders and thyroid
dysfunction may obscure clear clinical indications of thyroid issues. For instance,
symptoms of hypothyroidism, such as fatigue, weight gain, and cognitive
impairment, may mimic depressive episodes, whereas hyperthyroidism can
lead to anxiety and insomnia, reminiscent of manic symptoms. This symptom
overlap necessitates a careful and thorough assessment to differentiate
between mood disorder-related symptoms and those stemming from thyroid
dysfunction [39].

Furthermore, the diagnostic process can be complicated by the variations in
presentation of thyroid dysfunction. Some patients may exhibit subclinical
thyroid dysfunction, where thyroid hormone levels fall within the normal
range, yet symptoms of thyroid imbalance are present. Physicians must be
vigilant in recognizing these subtleties to ensure accurate diagnosis and
appropriate treatment [40].

The diagnostic approach typically involves a combination of clinical assessment,
laboratory testing, and patient history. Standard laboratory tests for thyroid
dysfunction include measuring serum thyroid-stimulating hormone (TSH)
and free thyroxine (FT4) levels. Elevated TSH levels with low FT4 can indicate
hypothyroidism, while suppressed TSH with elevated FT4 or triiodothyronine
(T3) levels can indicate hyperthyroidism. However, interpreting these results in
the context of bipolar disorder requires careful consideration of the patient’s
overall clinical profile [41].

The management of thyroid dysfunction in bipolar patients necessitates
an integrated approach to care. Mental health professionals, including
psychiatrists, psychologists, and primary care physicians, must work
collaboratively to ensure comprehensive assessment and treatment. Regular

monitoring of thyroid function is essential, particularly for patients undergoing
treatment for bipolar disorder, as some mood stabilizers and antidepressants
can affect thyroid hormone levels [42].

Current guidelines recommend periodic screening for thyroid dysfunction in
individuals with bipolar disorder, particularly if they present with symptoms
suggestive of thyroid issues or if there is a history of thyroid dysfunction in
their family. Early identification and management of thyroid dysfunction can
significantly enhance mood stabilization efforts and improve overall patient
outcomes [43].

The treatment of thyroid dysfunction may involve hormone replacement
therapy for hypothyroidism or antithyroid medications for hyperthyroidism. In
many cases, the treatment of thyroid disorders can alleviate mood symptoms
and improve the patient’s quality of life, underscoring the crucial role of thyroid
health in the management of bipolar disorder [44].

Genetic Links Between Thyroid Dysfunction and Bipolar Disorder

Bipolar disorder is frequently classified into several types, with Types | and
Il being the most recognized, distinguished primarily by the intensity and
duration of depressive and manic episodes. BD has a substantial genetic
component; studies suggest that the heritability of bipolar disorder may be
as high as 80%. Several candidate genes have been implicated, notably those
involved in neurotransmitter systems, circadian rhythms, and cellular signaling
pathways [45].

The genetic architecture underlying bipolar disorder is complex, involving
multiple genes and resulting in susceptibility that may be influenced by
environmental stressors. Genetic overlaps with other psychiatric disorders,
notably major depressive disorder (MDD) and schizophrenia, have also
emerged in recent studies. This genetic interplay often highlights the role of
certain biomarkers that could serve as potential indicators for the onset or
exacerbation of bipolar symptoms [46].

Research has increasingly recognized a bidirectional relationship between
thyroid dysfunction and bipolar disorder. On one hand, abnormalities in thyroid
function may trigger or exacerbate mood episodes in individuals predisposed
to bipolar disorder. On the other hand, mood disorders, particularly the
depressive phases of bipolar disorder, can influence thyroid function [47].

1. Thyroid Hormones and Mood Regulation Several studies have
indicated that alterations in thyroid hormone levels can contribute to mood
dysregulation. Hypothyroidism, for instance, has been linked to depressive
symptoms, and patients with BD often exhibit atypical presentations of
mood disorders that can complicate diagnosis and treatment. Conversely,
hyperthyroid states can lead to manic episodes, suggesting a direct influence
of thyroid function on mood stabilization [48].

2. Biomarkers as Indicators Biomarkers are measurable indicators
of biological processes, and the identification of specific thyroid hormones as
potential biomarkers for BD may enhance diagnostic accuracy. For instance,
aberrations in T3 and T4 levels can correlate with mood fluctuations in bipolar
patients. Ongoing research aims to explore how monitoring these levels can
inform treatment strategies, potentially improving outcomes by identifying the
underlying physiological components linked with mood episodes [49].

3. Genetic Studies and Findings Recent genetic studies have
pinpointed common genetic alleles associated with both thyroid conditions
and bipolar disorder. For instance, variations in genes regulating thyroid
hormone synthesis and signaling pathways may be present in individuals with
a family history of bipolar disorder. The role of the deiodinase enzymes, which
are critical in converting T4 to the more biologically active T3, has also sparked
interest among researchers exploring genetic predispositions [50].

The intersection of thyroid dysfunction and bipolar disorder calls for a
nuanced understanding within clinical settings. Early identification of
thyroid abnormalities in patients with bipolar disorder can facilitate tailored
therapeutic interventions. Conversely, managing thyroid dysfunction may
alleviate some mood-related symptoms in susceptible individuals. Integrating
regular thyroid function tests into the monitoring protocols for patients with
bipolar disorder, especially in those experiencing mood destabilization, can
promote better management of both conditions [51].

Moreover, emerging genetic testing technologies offer new avenues for
personalized medicine, potentially allowing for the identification of individuals
at higher risk for developing bipolar disorder due to thyroid dysfunction.
Clinics that incorporate both psychological assessment and medical evaluation
may achieve more holistic treatment outcomes [52].

Conclusion

The interplay between bipolar disorder and thyroid malfunctions underscores
the complexity of mental health and highlights the interconnectedness of
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bodily systems. Understanding how hormonal imbalances can influence
mood regulation and psychiatric symptoms necessitates a comprehensive
approach to diagnosis and treatment. As research continues to explore
the relationship between these two conditions, there is hope for enhanced
treatment modalities that recognize and address the multifaceted nature of
mental health disorders. By fostering an integrative approach that emphasizes
the connection between endocrine function and mental health, healthcare
providers can improve outcomes for those affected by the dual challenges of
bipolar disorder and thyroid dysfunction.

References

Biological hypotheses and biomarkers of bipolar disorder. Sigitova E,
FiSar Z, Hroudova J, Cikankova T, Raboch J. Psychiatry Clin Neurosci. 2017;
71:77-103. doi: 10.1111/pcn.12476.

Supraphysiological doses of levothyroxine alter regional cerebral
metabolism and improve mood in bipolar depression. Bauer M, London
ED, Rasgon N, et al. Mol Psychiatry. 2005; 10:456-469. doi: 10.1038/
5j.Mp.4001647.

Does stress play a significant role in bipolar disorder? A meta-analysis. Lex
C, Bazner E, Meyer TD. ] Affect Disord. 2017; 208:298-308. doi: 10.1016/j.
jad.2016.08.057.

World Federation of Societies of Biological Psychiatry (WFSBP) guidelines
for biological treatment of unipolar depressive disorders. part 2:
maintenance treatment of major depressive disorder-update 2015.
Bauer M, Severus E, Kdhler S, Whybrow PC, Angst J, Méller H). World ] Biol
Psychiatry. 2015; 16:76-95. doi: 10.3109/15622975.2014.1001786.

Rapid cycling bipolar disorder is associated with antithyroid antibodies,
instead of thyroid dysfunction. Gan Z, Wu X, Chen Z, et al. BMC Psychiatry.
2019; 19:378. doi: 10.1186/512888-019-2354-6.

Thyroid function and mood disorders: a Mendelian randomization study.
Kus$ A, Kjaergaard AD, Marouli E, et al. Thyroid. 2021; 31:1171-1181. doi:
10.1089/thy.2020.0884.

The seroprevalence of antithyroid peroxidase antibodies in bipolar
families and bipolar twins: results from two longitudinal studies. Snijders
G, de Witte L, Mesman E, et al. Int ] Bipolar Disord. 2017; 5:1. doi: 10.1186/
s40345-017-0070-z.

Relationship between Toxoplasma gondii infection and bipolar disorder
in a French sample. Hamdani N, Daban-Huard C, Lajnef M, et al. ] Affect
Disord. 2013; 148:444-448. doi: 10.1016/j.jad.2012.11.034.

Noradrenaline plays a critical role in the switch to a manic episode and
treatment of a depressive episode. Kurita M. Neuropsychiatr Dis Treat.
2016; 12:2373-2380. doi: 10.2147/NDT.S109835.

. Association between bipolar affective disorder and thyroid dysfunction.

Krishna VN, Thunga R, Unnikrishnan B, Kanchan T, Bukelo MJ, Mehta
RK, Venugopal A. Asian ] Psychiatr. 2013; 6:42-45. doi: 10.1016/j.
ajp.2012.08.003.

. Bipolar disorder: diagnosis, treatment and future directions. Lane

NM, Smith DJ. J] R Coll Physicians Edinb. 2023; 53:192-196. doi:
10.1177/14782715231197577.

. Correlation between intrinsic brain activity and thyroid-stimulating

hormone level in unmedicated bipolar Il depression. Zhong S, Chen G, Zhao
L, et al. Neuroendocrinol. 2019; 108:232-243. doi: 10.1159/000497182.

. Diagnosing bipolar disorders in DSM-5. Severus E, Bauer M. Int J Bipolar

Disord. 2013; 1:14. doi: 10.1186/2194-7511-1-14.

. Bipolar disorder and antithyroid antibodies: review and case series.

Bocchetta A, Traccis F, Mosca E, Serra A, Tamburini G, Loviselli A. Int ]
Bipolar Disord. 2016; 4:5. doi: 10.1186/540345-016-0046-4.

. Acute and maintenance treatment of bipolar depression. Erten E. Noro

Psikiyatr Ars. 2021; 58:0-40. doi: 10.29399/npa.27408.

. Serotonin gene polymorphisms and bipolar | disorder: focus on the

serotonin transporter. Mansour HA, Talkowski ME, Wood J, et al. Ann Med.
2005;37:590-602. doi: 10.1080/07853890500357428.

. Efficacy and tolerability of atypical antipsychotics for acute bipolar

depression: a network meta-analysis. Kadakia A, Dembek C, Heller V, et al.
BMC Psychiatry. 2021; 21:249. doi: 10.1186/s12888-021-03220-3.

. Hypothyroidism in patients with bipolar | disorder treated primarily

with lithium. Fagiolini A, Kupfer DJ, Scott J, Swartz HA, Cook D, Novick
DM, Frank E. Epidemiol Psichiatr Soc. 2006;15:123-127. doi: 10.1017/
$1121189x00004322.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

. Hypothalamus-pituitary-thyroid axis. Ortiga-Carvalho TM, Chiamolera M,

Pazos-Moura CC, Wondisford FE. Compr Physiol. 2016; 6:1387-1428. doi:
10.1002/cphy.c150027.

Diagnosed thyroid disorders are associated with depression and anxiety.
Ittermann T, Vélzke H, Baumeister SE, Appel K, Grabe HJ. Soc Psychiatry
Psychiatr Epidemiol. 2015; 50:1417-1425. doi: 10.1007/s00127-015-1043-
0.

Role of norepinephrine in the pathophysiology and treatment of mood
disorders. Ressler K], Nemeroff CB. Biol Psychiatry. 1999; 46:1219-1233.
doi: 10.1016/s0006-3223(99)00127-4.

Local thyroid hormone action in brain development. Alcaide Martin A,
Mayerl S. Int ] Mol Sci. 2023;24:12352. doi: 10.3390/ijms241512352.

American Psychiatric Association. Diagnostic and Statistical Manual of
Mental Disorders Text Revision. Arlington, VA: American Psychiatric
Association; 2013. Bipolar and Related Disorders; pp. 123-154.

Current understanding of bipolar disorder: toward integration of
biological basis and treatment strategies. Kato T. Psychiatry Clin Neurosci.
2019;73:526-540. doi: 10.1111/pcn.12852.

Thyroid autoimmunity in bipolar disorder: A systematic review. Barbuti
M, Carvalho AF, Kohler CA, et al. | Affect Disord. 2017; 221:97-106. doi:
10.1016/j.jad.2017.06.019.

Elevated brain glutamate levels in bipolar disorder and pyruvate
carboxylase-mediated anaplerosis. Shen ], Tomar JS. Front Psychiatry.
2021; 12:640977. doi: 10.3389/fpsyt.2021.640977.

Brain norepinephrine system as a target for antidepressant and mood
stabilizing medications. Dremencov E, el Mansari M, Blier P. Curr Drug
Targets. 2009;10:1061-1068. doi: 10.2174/138945009789735165.

Thyroid, brain and mood modulation in affective disorder: insights from
molecular research and functional brain imaging. Bauer M, London ED,
Silverman DH, Rasgon N, Kirchheiner ], Whybrow PC. Pharmacopsychiatry.
2003;36 Suppl 3:0-21. doi: 10.1055/s-2003-45133.

Memory improvement with treatment of hypothyroidism. Miller K],
Parsons TD, Whybrow PC, et al. Int ] Neurosci. 2006; 116:895-906. doi:
10.1080/00207450600550154.

Signs of a higher prevalence of autoimmune thyroiditis in female offspring
of bipolar parents. Hillegers MH, Reichart CG, Wals M, Verhulst FC, Ormel J,
Nolen WA, Drexhage HA. Eur Neuropsychopharmacol. 2007; 17:394-399.
doi: 10.1016/j.euroneuro.2006.10.005.

Association of polygenic score for schizophrenia and HLA antigen and
inflammation genes with response to lithium in bipolar affective disorder:
a genome-wide association study. Amare AT, Schubert KO, Hou L, et al.
JAMA Psychiatry. 2018; 75:65-74. doi: 10.1001/jamapsychiatry.2017.3433.

A genome-wide association study implicates diacylglycerol kinase eta
(DGKH) and several other genes in the etiology of bipolar disorder. Baum
AE, Akula N, Cabanero M, et al. Mol Psychiatry. 2008; 13:197-207. doi:
10.1038/sj.mp.4002012.

Polygenic risk scores for bipolar disorder: progress and perspectives. Liu
H, Wang L, Yu H, Chen J, Sun P. Neuropsychiatr Dis Treat. 2023; 19:2617-
2626. doi: 10.2147/NDT.S433023.

Levothyroxine effects on depressive symptoms and limbic glucose
metabolism in bipolar disorder: a randomized, placebo-controlled
positron emission tomography study. Bauer M, Berman S, Stamm T, et al.
Mol Psychiatry. 2016;21:229-236. doi: 10.1038/mp.2014.186.

Is autoimmune thyroiditis part of the genetic vulnerability (or an
endophenotype) for bipolar disorder? Vonk R, van der Schot AC, Kahn RS,
Nolen WA, Drexhage HA. Biol Psychiatry. 2007;62:135-140. doi: 10.1016/j.
biopsych.2006.08.041.

Exploring the genetic link between thyroid dysfunction and common
psychiatric disorders: a specific hormonal or a general autoimmune
comorbidity. Soheili-Nezhad S, Sprooten E, Tendolkar I, Medici M. Thyroid.
2023;33:159-168. doi: 10.1089/thy.2022.0304.

Structural and functional MRI correlates of inflammation in bipolar
disorder: a systematic review. Saccaro LF, CrokaertJ, Perroud N, Piguet C. ]
Affect Disord. 2023;325:83-92. doi: 10.1016/j.jad.2022.12.162.

Neuroendocrine abnormalities associated with untreated first episode
patients with major depressive disorder and bipolar disorder. Feng G,
Kang C, Yuan J, et al. Psychoneuroendocrinol. 2019;107:119-123. doi:
10.1016/j.psyneuen.2019.05.013.

Revista Iberoamericana de Psicologia del Ejercicio y el Deporte. Vol. 19, n° 6 (2024)

662



THE INTERPLAY BETWEEN BIPOLAR DISORDER AND THYROID MALFUNCTIONS: REVIEW ARTICLE

39.

40.

41.

42.

43.

44,

45,

Bipolar disorder and immune dysfunction: epidemiological findings,
proposed pathophysiology and clinical implications. Rosenblat JD,
Mcintyre RS. Brain Sci. 2017;7:144. doi: 10.3390/brainsci7110144.

Subclinical hypothyroidism: psychiatric disorders and symptoms. Almeida
C, Brasil MA, Costa A, et al. Braz J Psychiatry. 2007;29:157-159. doi:
10.1590/51516-44462007000200013.

Higher cortisol levels may proceed a manic episode and are related
to disease severity in patients with bipolar disorder. van den Berg
MT, Wester VL, Vreeker A, Koenders MA, Boks MP, van Rossum EF,
Spijker AT. Psychoneuroendocrinol. 2020;119:104658. doi: 10.1016/j.
psyneuen.2020.104658.

Thyroid hormones, serotonin and mood: of synergy and significance in the
adult brain. Bauer M, Heinz A, Whybrow PC. Mol Psychiatry. 2002;7:140-
156. doi: 10.1038/sj.mp.4000963.

Bipolar disorder and mechanisms of action of mood stabilizers. Rapoport
SI, Basselin M, Kim HW, Rao JS. Brain Res Rev. 2009;61:185-209. doi:
10.1016/j.brainresrev.2009.06.003.

The thyroid-brain interaction in thyroid disorders and mood disorders.
Bauer M, Goetz T, Glenn T, Whybrow PC. ] Neuroendocrinol. 2008;20:1101-
1114. doi: 10.1111/j.1365-2826.2008.01774.x.

Pituitary-thyroid state correlates with central dopaminergic and
serotonergic activity in healthy humans. Strawn JR, Ekhator NN,
D'Souza BB, Geracioti TD Jr. Neuropsychobiology. 2004;49:84-87. doi:
10.1159/000076415.

46.

47.

48.

49.

50.

51.

52.

Assessment of serum cortisol levels in hypothyroidism patients: a cross-
sectional study. Sinha SR, Prakash P, Keshari JR, Kumari R, Prakash V.
Cureus. 2023;15:0. doi: 10.7759/cureus.50199.

Sensitivity to stress among the offspring of parents with bipolar disorder:
a study of daytime cortisol levels. Ostiguy CS, Ellenbogen MA, Walker CD,
Walker EF, Hodgins S. Psychol Med. 2011;41:2447-2457. doi: 10.1017/
S0033291711000523.

Thyroid hormones, oxidative stress, and inflammation. Mancini A, Di
Segni C, Raimondo S, Olivieri G, Silvestrini A, Meucci E, Curro D. Mediators
Inflamm. 2016;2016:6757154. doi: 10.1155/2016/6757154.

Antipsychotic use is associated with a blunted cortisol stress
response: a study in euthymic bipolar disorder patients and their
unaffected siblings. Houtepen LC, Boks MP, Kahn RS, Joéls M, Vinkers
CH. Eur Neuropsychopharmacol. 2015;25:77-84. doi: 10.1016/j.
euroneuro.2014.10.005.

Comparison of thyroid function in different emotional states of drug-naive
patients with bipolar disorder. Zhao S, Zhang X, Zhou Y, et al. BMC Endocr
Disord. 2021;21:210. doi: 10.1186/512902-021-00869-5.

Psychosomatic aspects of Cushing’'s syndrome. Sonino N, Fallo F, Fava
GA. Rev Endocr Metab Disord. 2010;11:95-104. doi: 10.1007/s11154-009-
9123-7.

Neuropathology of bipolar disorder. Vawter MP, Freed W), Kleinman JE.
Biol Psychiatry. 2000; 15:486-504. doi: 10.1016/s0006-3223(00)00978-1.

Revista Iberoamericana de Psicologia del Ejercicio y el Deporte. Vol. 19, n° 6 (2024)

663



