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Abstract 
Aim: People with mental illness have more somatic co-
morbidities and are frequently mistreated. Misdiagnosis 
occurs for a variety of reasons, including stigma, poor 
communication, lack of knowledge of psychiatric pathol-
ogy, and a tendency to attribute physical symptoms to a 
mental disorder. Case report: The factors listed above, 
as well as the unique circumstances of the covid-19 pan-
demic led to the misdiagnosis in the case discussed in this 
paper. The patient was a middle-aged man diagnosed 
with an ICD-10 diagnosis of a chronic mental disorder in 
the F2 category and multiple somatic comorbidities in 
whom amiodarone-induced thyrotoxicosis was undiag-
nosed and somatic symptoms were attributed to antipsy-
chotic-induced parkinsonism. The mechanism of amiod-
arone-induced thyrotoxicosis and antipsychotic-induced 
extrapyramidal symptoms will be described, together 
with the factors that caused our patient to be misdiag-
nosed. Conclusion: Psychiatric patients are often specific 
in their communication and behaviour, therefore inter-

action must be adapted, with a focus on destigmatizing 
and educating health workers.

Copyright © 2024 KBCSM, Zagreb 
e-mail: apr.kbcsm@gmail.com • www.http://apr.kbcsm.hr

Introduction

Individuals with severe mental illness face an in-
creased risk of  somatic comorbidities and premature 
mortality, with a life expectancy that is approximately 30 
% shorter than the general population [1-3]. There are 
several contributing factors to this disparity, including 
the potential for severe somatic diseases to go undiag-
nosed or untreated in these patients [2,4]. Certain symp-
toms associated with mental illness, such as negative 
symptoms, lack of  insight, cognitive impairment, and 
social isolation, can make it challenging to recognize and 
treat comorbidities. Patients with severe mental illness 
are also more likely to experience substance misuse and 
the long-term effects of  psychotropic medications [2]. 
Additionally, studies have found that as many as 50 % 
of  patients taking chronic psychiatric medication do not 
follow their treatment plans, and 25 - 90 % of  psychiat-
ric patients do not adhere to their prescribed treatment 
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plans [5]. Unfortunately, the quality of  medical care pro-
vided to patients with severe mental illness is often poor 
and inadequate [3]. Stigma, poor communication, inade-
quate knowledge of  psychiatric pathology, and a tenden-
cy to attribute physical symptoms to a mental disorder 
are among the most common reasons for this [3,6]. The 
stigma surrounding mental health disorders contributes 
to the stigma surrounding somatic problems in these pa-
tients [6]. Access to and adequacy of  medical care for 
patients with severe mental illness can also be problem-
atic, with some patients lacking a general practitioner 
and reporting difficulty accessing health care and medi-
cal specialists [7,8]. During the COVID-19 pandemic, all 
of  these challenges have been exacerbated. Pandemic-
related restrictions and fear of  exposure to the virus 
have significantly reduced access to health services and 
treatments [9,10]. Unfortunately, this opened a great 
possibility of  undetected and untreated diseases [11]. We 
present the case of  a patient with a chronic mental disor-
der and multiple somatic comorbidities in whom amio-
darone-induced thyrotoxicosis was undiagnosed and the 
symptoms were attributed to antipsychotic-induced par-
kinsonism. No information that might reveal the identity 
of  the patient has been included. Personal information 
of  the patient that is not relevant for the presentation 
for this case report has been removed.

Case report

A middle-aged man was hospitalised after experiencing hy-
persalivation, slurred speech, slowed movement (particularly 
walking), and impaired thinking for a few weeks. He had ex-
perienced fatigue, bilateral pretibial oedema, and diarrhoea. He 
was a multimorbid patient with an ICD-10 diagnosis of  chronic 
mental disorder in the F2 category, cardiovascular and pulmo-
nary diseases. Before the hospitalization, he visited the emer-
gency room twice due to dysarthria and generalized weakness. 
On his first visit CT, ECG and laboratory tests were normal, so 
he was discharged. On the second visit (two days later) he was di-
agnosed with secondary parkinsonism due to antipsychotic ther-
apy and got a referral for an MRI and psychiatric consultation.

During both visits, clinical exams revealed tachycardia 
(about 110 bpm) and dyspnoea, it was noticed that his arms 
were not synchronized with his legs while walking. Other diag-
nostic tests were inconclusive. One day later he was admitted to 
the psychiatric unit. When admitted, he displayed mental, ver-
bal, and motor slowness, he was hypomimic, hypobulic, while 
his speech was dysarthric and difficult to understand (possibly 
due to hypersalivation). He was without delusions or percep-
tual disturbances. Cognitive slowness with impaired attention 
has been described and formal thought disorders have been 
indicated. The symptoms were attributed to a combination of  
drug-induced parkinsonism and cognitive decline secondary to 
a chronic mental disorder.

He was diagnosed with a chronic mental disorder more than 
20 years ago and had been hospitalized 4 times, otherwise, he 
was stable. His regular psychiatric therapy consisted of  Valproic 
acid 1500 mg (since 2011), Haloperidol depot (since 1994), Ris-
peridone oral 2 mg (since 2018) and Clonazepam 6 mg. He also 
had a regular prescription for Amiodarone, Furosemide, Biso-
prolol, Rivaroxaban and Ramipril.

Additional laboratory tests were performed during hospi-
talization in the psychiatric ward. An abnormality was revealed 
in his thyroid hormones, where an extremely low thyroid-stim-
ulating hormone (TSH) level was found (TSH < 0.005 mU/L, 
reference interval: 0.27 - 4.2), while the thyroxine (FT4) level 
was greatly elevated (FT4 > 100.0, reference interval: 12.0 - 22.0 
pmol/L). An increase in triiodothyronine (FT3) level was also 
observed (FT3 = 27.22 pmol/L, reference interval: 3.1 - 6.8 
pmol/L). Due to suspicion of  a thyroid storm, the patient was 
transferred to the internal medicine department. 

Amiodarone and thyroid dysfunction

Amiodarone is a drug used to treat cardiac arrhythmias. Ap-
proximately 37 % of  its compound consists of  iodine, 10% of  
which is de-iodinated to form free iodine. It is stored in adipose 
tissue, the liver, lungs, and myocardium and therefore has an 
extremely long half-life of  100 days. As a result, excess iodine 
elimination may persist for months, and toxic effects of  amiod-
arone may occur even after discontinuation of  the drug [12-14].

Amiodarone affects both thyroid hormone synthesis and 
metabolism. When large amounts of  iodide are released dur-
ing amiodarone metabolism, an adaptive blockage of  further 
thyroidal iodide uptake and hormone biosynthesis happens (the 
Wolf-Chaikoff  effect) [14].

Intrinsically, amiodarone blocks thyroid hormone entry 
into cells, inhibits 5’-deiodinase types 1 and 2, reduces FT3 
binding to its receptor (resulting in thyroid hormone antago-
nism and possible tissue hypothyroidism), and causes thyroid 
cytotoxicity, also called destructive thyroiditis, which is often 
seen in amiodarone-induced thyrotoxicosis type 2 (AIT2). In-
hibition of  5’deiodinase types 1 and 2 increases total and FT4, 
reverse triiodothyronine (rT3), TSH and decreases FT3. Due 
to the inhibition of  5’-monodeiodinase type 1, fractional con-
version of  FT4 to FT3 is inhibited, mainly in the thyroid gland 
and the liver (the main extrathyroidal FT3 production site). 
The inhibition persists for months after amiodarone treat-
ment, further explaining the decreased plasma and tissue FT3 
concentrations. On the other hand, inhibition of  5’-deiodin-
ase type 2 results in decreased intrapituitary concentrations 
of  FT3 and causes increased serum TSH levels. Additional-
ly, amiodarone indirectly alters thyroid hormone metabolism 
by inhibiting cellular thyroid hormone uptake. Consequently, 
there is decreased transfer of  FT4 from the plasma pool to tis-
sue pools, such as the liver. This results in reduced availability 
of  intracellular FT4 and therefore reduced FT3 production 
[12,14]. Amiodarone can cause either hypothyroidism or hy-
perthyroidism [12]. 
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Amiodarone induced thyrotoxicosis

AIT occurs in 2 - 12 % of  patients on chronic amiodarone 
treatment. The incidence varies with dietary iodine intake and 
is more prevalent in iodine-deficient areas [14]. In the patient’s 
country of  residence, iodine consumption is sufficient [15]. 
Type 1 of  AIT is seen in individuals with pre-existing thyroid 
abnormalities. It is caused by iodine-induced excessive thyroid 
hormone synthesis. This occurs due to an iodine overload on 
abnormal thyroid glands. Due to altered intrinsic autoregula-
tory mechanisms and excess iodine, hyperthyroidism occurs 
in susceptible individuals. Therefore, in patients with AIT1, 
amiodarone may reveal underlying thyroid abnormalities or 
iodine deficiency [14]. Type 2 of  AIT occurs in patients with 
a normal thyroid gland. Thyrotoxicosis results from glandular 
damage and the consequent release of  preformed thyroid hor-
mones into the circulation, in other words, leakage from fol-
licular cells due to destructive thyroiditis [16]. Thyrotoxicosis 
in patients with AIT2 is usually self-limiting, due to the dose-
dependent cytotoxic effect of  amiodarone. However, when a 
certain threshold of  intrathyroidal amiodarone concentration is 
exceeded, cell damage causes thyrotoxicosis as thyroid contents 
leak into the bloodstream [14]. A study by Anfinsen and Lima 
has also found that the risk of  developing AIT2 increases with 
the cumulative dose of  amiodarone. They describe a median 
time to onset of  AIT2 of  30 months, with the possibility of  oc-
currence even after amiodarone discontinuation. This is caused 
by the extremely long half-life of  amiodarone, which leads to 
the presence of  its contents in the body even after a year (the 
duration of  five half-lives) [16]. This was also found by Basaria 
and Cooper, who confirm that in the case of  AIT2, the dura-
tion of  amiodarone treatment is usually longer than 2 years [12]. 

During the first months of  treatment, there is a 20 - 40 % in-
crease of  FT4, a 30 % decrease in FT3, and an increase in TSH. 
After three to six months, a new equilibrium is established, and 
hormone levels return to normal values [16]. Thyroid dysfunc-
tion, specifically hyperthyroidism, is characterized by elevated 
free T4 and decreased TSH [12,17]. Studies have found that 
TSH levels in exogenous hyperthyroidism are low or normal. 
Total serum T4 and T3, however, are increased [18]. Similar 
results have been found by Anfinsen and Lima who describe 
suppressed TSH, high FT4 and high or normal FT3 [16]. The 
onset of  thyrotoxicosis is usually sudden and explosive, and the 
symptoms are nonspecific, making the correct diagnosis diffi-
cult [12,19]. Symptoms such as weight loss, sweating, tremor, 
sinus tachycardia and worsening of  the underlying heart disease 
can occur. A small, tender goitre may also be found upon exam-
ination [14]. Other symptoms mentioned in literature include 
generalized weakness, fatigue, heat intolerance, diaphoresis, 
fever, palpitations, diarrhoea, hair loss, diplopia, eye irritation, 
pale skin, dyspnoea, tachycardia, pretibial myxoedema, atrial 
fibrillation, congestive heart failure, nausea, vomiting, hepatic 
failure, and hyperpyrexia. Psychiatric symptoms are also men-
tioned, most commonly confusion, agitation, anxiety, emotional 
liability, delirium, psychosis, stupor and coma [17,19,20]. An 
uncommon symptom of  hyperthyroidism (specifically Graves’ 

Table 1. The Akamizu diagnostic criteria for a thyroid 
storm [34]

Number
Diagnostic elements for 
thyroid storm

1 Pre-requisite for diagno-
sis of  thyroid storm:
Elevated serum-free T3 
or free T4

2a CNS manifestations:
Restlessness
Delirium
Mental aberration
Psychosis
Somnolence
Lethargy
Convulsion
Coma
≥ 1 point on the Japan 

Coma Scale
≤ 14 points on the 

Glasgow Coma Scale
2b Non-CNS manifesta-

tions:
Fever (≥ 38°C)
Tachycardia (≥ 130 b. 
p. m.)
Congestive heart failure
Gastrointestinal and 
hepatic
Diagnosis
Definite diagnosis Elevated thyroid hor-

mones AND at least 
one CNS symptom in 
2a AND at least one 
non-CNS manifesta-
tion in 2b OR 
elevated thyroid hor-
mones AND at least 
three non-CNS mani-
festations in 2b

Suspect diagnosis Fulfilling definite crite-
ria with the exception 
of  not being able to 
determine raised thy-
roid hormones AND a 
history of  thyroid dis-
ease AND exophthal-
mos AND goitre

Table adapted and referenced from Akamizu, et al. (2012) [34].
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disease) is also sialorrhea, which can affect speech and cause 
drooling [21].

A meta-analysis of  studies in Africa showed that the most 
common symptoms of  thyrotoxicosis are palpitations, weight 
loss, heat intolerance, fatigue, increased appetite, excessive 
sweating, insomnia, nervousness, dyspnoea, hyperdefaecation 
and so on [19]. The Akamizu diagnostic criteria can be used 
to identify whether a patient is experiencing a thyroid storm. It 
includes the following diagnostic elements: elevated serum-free 
T3 or free T4, CNS and non-CNS manifestations [18] (Table 1). 

Extrapyramidal symptoms induced by antipsychotics

Most antipsychotic medications function by inhibiting do-
paminergic transmission. This inhibition in the mesocortical 
system leads to the reduction of  psychotic symptoms; howev-
er, it also causes extrapyramidal symptoms (EPS) by blocking 
the nigrostriatal system. The affinity of  antipsychotics to block 
dopamine D2 receptors is associated with an increased risk of  
EPS. Typical antipsychotics have a higher affinity for dopamine 
D2 receptors, which explains their increased risk of  EPS. On 
the other hand, second and third-generation antipsychotics 
have a lower affinity and bind more transiently to D2 receptors 
than dopamine, which allows for normal dopamine transmis-
sion. Although dopamine receptor blockade is immediate, the 
onset of  EPS symptoms is delayed, ranging from days to weeks, 
for reasons that are not yet clear [22].

Several studies have shown that the risk of  developing EPS 
increases when D2 receptor occupancy reaches 70 – 80 % [23–
25]. Risperidone has a high occupancy rate for D2 receptors 
and is therefore associated with a higher risk of  EPS, although it 
also has a high affinity for 5 - HT2 receptors [24]. Antipsychot-
ics can be classified into three groups based on their binding af-
finity to the D2 receptor. Risperidone, for example, is classified 
into group number three, which indicates a high affinity and 
increased risk for EPS [24]. 

According to a study conducted by Thanvi and Treadwell in 
2009, almost 80 % of  individuals taking antipsychotics exhibit 
extrapyramidal symptoms, while 25 % experience drug-induced 
parkinsonism. Several risk factors are associated with drug-
induced parkinsonism, including older age, female gender, the 
type of  agent used, cognitive impairment, AIDS, tardive dyski-
nesia, and pre-existing EPS. The occurrence of  drug-induced 
parkinsonism is both dose- and duration-dependent, with typi-
cal antipsychotics such as haloperidol, calcium channel agents, 
antiemetics, atypical antipsychotics such as risperidone (particu-
larly at higher doses), antihypertensive agents, and tetrabena-
zine being the most common causative agents. Less frequently, 
drugs such as amiodarone, antidepressants, anticonvulsants like 
sodium valproate, lithium, and other drugs can also cause EPS 
[22]. Amiodarone as a possible cause of  drug-induced parkin-
sonism is also mentioned in a study by Lopez-Sendon, Mena 
and de Yebenes [23]. 

Clinical onset is usually subacute, with bilateral and sym-
metrical symptoms [22]. Approximately 50 - 75 % of  cases oc-

cur within the first month and 90 % of  cases within the first 
three months [26]. Drug-induced parkinsonism presents with 
rigidity, resting tremor, masked faces, generalized slowing of  
movement, and cogwheel rigidity [24]. The first symptom may 
be a reduced arm swing when walking [23]. Masked facial ex-
pressions present an additional difficulty in making the correct 
diagnosis, making it easy to misdiagnose a patient with negative 
symptoms of  schizophrenia or depression. Mental abnormali-
ties such as emotional blunting, apathy, anhedonia, and social 
withdrawal can also be observed [23,24,26,27]. Non-motoric 
symptoms may include cognitive impairment, depression, apa-
thy, orthostatic hypotension, gastrointestinal disorders, urinary 
symptoms, sleep disorders, and sensory abnormalities or pain 
[28].

A study by Savica and associates created diagnostic criteria 
for drug-induced parkinsonism. The first part consists of  the 
definition of  parkinsonism in the context of  the syndrome. It 
is defined as the presence of  at least two of  the four main signs 
which include rest tremor, bradykinesia, rigidity, and impaired 
postural reflexes. The second part defines drug-induced par-
kinsonism when three of  the following are present: symptom 
onset within 6 months of  treatment with dopamine-blocking 
or dopamine-depleting drugs, no parkinsonism symptoms be-
fore treatment and resolution of  symptoms within 6 months 
of  withdrawal of  treatment. If  the treatment has never been 
discontinued, the first two criteria of  the second part are suf-
ficient [29].

Discussion

The patient in our case showed symptoms that could 
be indicative of  both AIT and EPS. AIT typically has 
a sudden onset with mostly nonspecific symptoms and 
occurs within a median time of  30 months, even after 
discontinuation of  amiodarone [12,16]. Based on the pa-
tient’s symptoms, signs, and laboratory findings, AIT is 
the most likely diagnosis. The patient’s TSH levels were 
low, and serum total T3 and T4 were elevated, which is 
consistent with findings in the literature [16,18]. Symp-
toms and signs that may be associated with AIT and were 
present in our case report include confusion, dyspnoea, 
tachycardia, pretibial myxoedema, palpitations, subfe-
brile body temperature, fatigue, sialorrhea and speech 
difficulties [17-21]. These findings satisfy the Akamizu 
criteria, which our patient fulfils (elevated thyroid hor-
mones, CNS symptoms, and at least one non-CNS man-
ifestation), leading to a diagnosis of  thyroid storm [18]. 

There are, however, several findings that support a 
diagnosis of  EPS, including reduced arm swing during 
walking, difficulty walking, speech difficulties, masked 
facial expression (hypomimia), generalized slowness 
of  movement, and cognitive impairment. In our case, 
the combination of  haloperidol and risperidone makes 
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EPS a likely diagnosis. However, given the long duration 
of  treatment (> 20 years with haloperidol and 3 years 
with risperidone), it would be unusual for EPS to oc-
cur this late, as its onset is typically subacute and mostly 
occurs within the first 3 months. Additionally, our pa-
tient did not exhibit the typical motor symptoms of  EPS 
[22-24,26,28]. When applying the diagnostic criteria for 
drug-induced parkinsonism, our patient does not meet 
all the requirements. He had only one symptom from the 
first part of  the criteria (bradykinesia with hypomimia 
and speech changes), and in the second part, he only ful-
fils the second criterion, which is insufficient to confirm 
the diagnosis [29].

Diagnosing a patient with multiple medical condi-
tions can be challenging. Some of  the nonspecific symp-
toms experienced by the patient may be due to somatic 
comorbidities. For example, oedema, tachycardia, dys-
pnoea, and generalized weakness could be explained by 
heart failure, which could be exacerbated by long-term 
psychiatric pharmacotherapy. However, symptoms such 
as dysarthria, hypersalivation, and diarrhoea cannot be 
definitively attributed to either condition. Therefore, it 
was crucial to perform further diagnostic tests on the 
patient to determine the underlying cause of  his symp-
toms. 

When patients are taking multiple medications along-
side psychiatric therapy, extra caution is necessary to 
monitor for potential drug interactions, especially if  there 
is a risk of  worsening the primary disease. Our patient 
was taking amiodarone, which is a CYP3A4 inhibitor, 
while its metabolite, desethylamiodarone, is a CYP2D6 
inhibitor. Both enzymes are involved in the metabolism 
of  risperidone and haloperidol [29-31]. In theory, inhibi-
tion of  the enzymes may lead to increased risperidone 
and haloperidol concentrations and therefore increase 
the possibility of  EPS development. It is worth noting 
that a study conducted by Lopez-Sendon, Mena, and de 
Yebenes discovered that both antipsychotic and non-
antipsychotic medications can cause EPS [23]. Of  the 
medications mentioned, our patient had been prescribed 
haloperidol, risperidone, amiodarone, and valproic acid. 
This emphasizes the importance of  appropriate treat-
ment and follow-up visits, which our patient did not 
receive. Lack of  follow-up and insufficient attention to 

possible drug interactions are associated with the risk of  
mistreatment. It is essential to have regular follow-up 
visits with healthcare providers to ensure that medica-
tion regimens are appropriately monitored, and any po-
tential drug interactions can be addressed promptly to 
prevent potentially harmful consequences.

Thyroid function tests should be conducted in all pa-
tients receiving amiodarone, prior to starting treatment, 
during treatment, and after discontinuation. Guidelines 
for amiodarone therapy recommend monitoring thyroid 
function every six months, especially in the elderly [32]. 
Unfortunately, our patient did not receive any thyroid 
function tests before or during the three years he was 
taking amiodarone. While the lack of  monitoring after 
starting treatment could be attributed to the COVID-19 
pandemic, it is essential to note that the pandemic has 
disproportionately affected vulnerable psychiatric pa-
tients, who often have inadequate access to medical care 
or are poorly treated for somatic diseases [33]. However, 
this does not justify the substandard or unprofessional 
treatment of  any patient. 

The misdiagnosis of  our patient was a result of  sev-
eral contributing factors, including the stigma associated 
with mental illness, multimorbidity, the impact of  poly-
pharmacy, the unprecedented COVID-19 pandemic, 
and a non-specific presentation of  symptoms. In the fu-
ture, it is crucial to address the stigma associated with 
chronic psychiatric patients and ensure that they receive 
high-quality and equitable care. This effort requires a 
coordinated long-term approach by a diverse group of  
healthcare and non-healthcare professionals and a shift 
in societal attitudes towards people with mental disor-
ders. 
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