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Abstract OBJECTIVES: Hyperthyroidism has been associated with relatively rare presen-
tations of psychotic symptoms. We report an example of the successful use of 
antipsychotics to manage psychotic symptoms in hyperthyroid-related psychosis. 
Furthermore, we systematically describe the available literature on the use of 
antipsychotics in this setting to determine the associated relative efficacies of the 
various antipsychotic agents. 
METHODS: Presentation of a case of hyperthyroid-related psychosis treated 
with an antipsychotic agent followed by a systematic review of all similar cases: 
PubMed, Ovid MEDLINE and PMC were searched for articles published between 
1960 and 2017 that report on the use of specific antipsychotics in the management 
of hyperthyroid-related psychosis. 
RESULTS: An 81-year-old woman presented with hallucinations and delusions in 
the context of untreated Graves’ Disease and was effectively treated with medi-
cal management of her thyroidopathy and psychopharmacologic management 
of psychotic symptoms. Systematic review revealed that typical and atypical 
antipsychotics have comparable efficacy in the management of psychotic symp-
toms in hyperthyroid-related psychosis.
CONCLUSION: Choice of antipsychotic in hyperthyroid-related psychosis should 
be primarily based on side-effect profile and medical comorbidities. Risperidone 
is the optimal and seemingly effective choice for treating hyperthyroid-related 
psychosis in an elderly thyrotoxic patient. 

Abbreaviations:
PRISMA  -  Preferred Reporting Items for Systematic 

Reviewers;
CARE  - Case Report Guidelines; 
TSH  - Thyroid-Stimulating Hormone; 
ECG  - Electrocardiogram; 
CT  - Computerized Tomography; 
VDRL  - Venereal Disease Research Laboratory; 
FT3  - Free Triiodothyronine; 
FT4  - Free Thyroxine; 
MoCA  - Montreal Cognitive Assessment; 
LBD  - Lewy Body Dementia; 

EPS  - Extrapyramidal Symptoms; 
SPECT  -  Single Photon Emission Computed 

Tomography; 
PO  - Per Os/By Mouth; 
IM  - Intramuscular; 
n/a  - Not available
μIU/mL  - micro international units per milliliter; 
pg/mL  - picograms per milliliter; 
ng/dL  - nanograms per deciliter; 
IU/mL  - international units per milliliter; 
mg  - milligrams
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INTRODUCTION
Graves’ Disease is an autoimmune disease that causes 
hyperthyroidism and affects 1-3% of the general popu-
lation (Cooper & Stroehela, 2003). Common symp-
toms of hyperthyroidism include tachyarrhythmia, 
heat intolerance and weight loss, as well as psychiatric 
symptoms including anxiety, irritability, fatigue and 
insomnia. Occasionally, severe psychiatric symptoms 
such as mania or psychosis can occur (Bunevicious 
& Prange Jr, 2006). Limited literature exists regarding 
the choice and efficacy of antipsychotics in managing 
hyperthyroidism-induced psychosis.

We report the case of an elderly woman presenting 
with laboratory-proven hyperthyroidism and psychotic 
symptoms who was treated successfully with both anti-
thyroid and antipsychotic agents. We further explore 
the factors in choosing an antipsychotic for the man-
agement of psychosis secondary to hyperthyroidism 
based on a systematic review of the literature.

METHODS
A systematic review was performed as further described 
below in sections 2.1—2.3 using the methodology for 
the collection and reporting of data outlined in the 
Preferred Reporting Items for Systematic Reviewers 
(PRISMA) statement (Moher et al. 2010).

Search Question, Primary Outcome, Inclusion and 
Exclusion Criteria
The question posed for systematic review was: What 
is the effectiveness of antipsychotics in the manage-
ment of hyperthyroid-related psychosis? All studies, 
including case reports and case series, based on human 
subjects and published in the English language were 
included. An all-inclusive search was conducted based 
on findings of the initial search of PubMed by primary 
author revealing a paucity of literature. 

The primary outcome measure was control of psy-
chiatric symptoms in psychosis secondary to hyperthy-
roidism, defined as: complete control (total remission of 
symptoms indefinitely), moderate control (total remis-
sion of symptoms for given period of time), mild con-
trol (relief of some, but not all psychiatric symptoms), 
and failure (no change in psychiatric symptomatology). 
This qualitative symptomatic response grading was 
used given the heterogeneous nature of the treatment 
response data reported within the studies found. Sec-
ondary outcome measures were the rate of effectiveness 
of both typical and atypical antipsychotics as first line 
treatment in hyperthyroid-related psychosis, the rate of 
effectiveness of combination therapy in hyperthyroid-
related psychosis, and the incidence of use and relative 
efficacy of each individual antipsychotic in manage-
ment of psychiatric symptoms in hyperthyroid-related 
psychosis. 

Studies eligible for inclusion met the following cri-
teria: (1) patients had a definitive diagnosis of hyper-
thyroidism (of any etiology) (2) patients demonstrated 
psychotic symptoms including hallucinations, delusions 
or disorganized thought process in conjunction with 
presentation of hyperthyroidism. (3) antipsychotic(s) 
were used with the intention of managing psychotic 
symptoms (4) the antipsychotic(s) used were specified 
in the paper. Exclusion criteria involved (1) non-human 
studies and (2) non-English publications. 

Search Strategy and Study Selection
PubMed, MEDLINE, and PMC were searched using 
individualized search strategies for each database. The 
search strategy for PubMed can be seen in Appendix 
A of the supplementary material, with a similar search 
strategy for the other databases. Reference lists of all 
publications were additionally reviewed for relevant 
studies on the use of antipsychotics in hyperthyroid-
related psychosis. 

A two-step review of all articles returned by our 
search strategies was performed. First, two reviewers 
independently screened all titles, abstracts, and full text 
of the returned articles to decide if they met the inclusion 
criteria. Secondly, any discrepancies between the two 
reviewers was resolved by discussion. The search process 
uncovered 26 peer-reviewed articles comprised of case 
series and case studies published from 1960 to 2017.

Data Collection and Quality Assessment
Data was extracted independently by two reviewers 
from the selected articles and stored in an electronic 
database. Data fields included: type of study (case 
report or case series), patient age, first and second-
line choice of antipsychotic agent, associated dose and 
route of antipsychotics used, duration of treatment 
with given antipsychotic, and the primary outcome, 
as defined in section 2.1, associated with each antipsy-
chotic. The study quality was assessed according to the 
CARE guidelines for case reports (Gagnier et al. 2013). 
We evaluated the quality of included studies in terms 
of adherence to the CARE guidelines checklist: those 
studies that met at least 9 out of 13 criteria (70%) were 
considered moderate or high-quality studies and conse-
quently were included in our review. 

CASE REPORT
An 81-year-old English-speaking Filipino female 
with medical history significant for untreated bilat-
eral cataracts and without known psychiatric history 
was brought in by family for worsening psychosis of 
unknown etiology and for malnutrition. The patient 
had been living independently for over 40 years, but 
approximately 10 years prior to her initial presentation, 
her siblings began to notice signs of behavior change 
and increasing paranoia. The patient had suddenly 
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retired from her job, stopped participating in her regu-
lar charity work, and barely ever left her home. Over 
the next several years, the patient became increasingly 
suspicious of her siblings and eventually would not 
allow them into her home. After not hearing from her 
for two years, the family came to her apartment to find 
the patient emaciated, staring at the ceiling, talking to 
herself, surrounded by numerous food containers, gar-
bage and unopened mail. Over the next several weeks, 
the patient continued to refuse to eat, sleep very little, 
stare blankly at bare walls, and became fixed in a delu-
sion that that her siblings were part of a “cartel” trying 
to steal from her. There was no history of psychiatric 
disorders in the patient’s family, and she had no known 
toxic habits such as alcohol or drug use. After an epi-
sode of aggression in which the patient began violently 
throwing household objects at her siblings, one of them 
brought her to the hospital to be evaluated.

The patient was initially admitted to the medi-
cine service for failure to thrive given her cachectic 
appearance. Initial labs were significant for low serum 
protein and albumin, mild leukopenia, and a thyroid-
stimulating hormone (TSH) level below the detectable 
range (<0.008 μIU/mL). Her vital signs were notable 
for widened pulse pressure (140-170s/50-70s), but 
physical exam on admission was unremarkable without 
evidence of palpable thyromegaly or thyroid nodules, 
exophthalmos, lid lag, skin changes, pathologic heart 
sounds, tremor, psychomotor agitation or retarda-
tion, muscle rigidity or gait abnormalities. Electrocar-
diogram (ECG) was likewise benign (sinus rhythm), 
non-contrast head CT was without acute intracranial 
pathology, and infectious workup was negative: normal 
chest x-ray, bland urinalysis and negative blood cul-
tures. Additional lab testing otherwise revealed a 
non-significant vitamin B12 level (518pg/mL), liver 
function tests and other serum electrolytes within 
normal range, and a negative VDRL. Further workup 
of low TSH demonstrated correspondingly high serum 
thyroid hormone levels (free thyroxine [FT4]: 3.2 ng/
dL, free triiodothyronine [FT3]: 6.7 pg/mL) and serum 
antibody screen revealed a thyroid peroxidase antibody 
level of 329 IU/mL (reference range <35 IU/mL) and a 
thyroid-stimulating immunoglobulin antibody level of 
419% above basal activity (reference range <140%), all 
most consistent with Graves’ autoimmune thyroidopa-
thy. Atenolol 50 mg daily and methimazole 5 mg daily 
were initiated on hospital day 1 for the treatment of 
presumed Graves’ Disease and continued throughout 
the patient’s hospital course. Thyroid ultrasound find-
ings of a hyperemic right lobe with diffuse changes in 
echotexture throughout the thyroid gland further sup-
ported a diagnosis of Graves’ Disease.

Despite initiation of antithyroid treatment and rela-
tively swift attenuation of thyroid hormone levels (FT4: 
2.08 ng/dL and FT3: 5.8 pg/mL by hospital day 4), the 

patient continued to complain of nearly constant visual 
and auditory hallucinations and demonstrate paranoid 
and persecutory delusional thinking. For example, 
she reported intermittently seeing flashing lights, 
seeing images of famous people laughing around her 
and seeing horse-drawn carriages flying across the 
room. She additionally heard the voices of her parents 
describing the evil nature of her siblings. Neverthe-
less, she was consistently alert and oriented to person 
and place, with reactive affect and organized thought 
process on mental status exam, however with profound 
lack of insight into her psychiatric symptoms, and on 
psychometric assessment, she scored an equivalent of 
26 out of 30 (adjusted for vision loss) on the Montreal 
Cognitive Assessment (MoCA), with a deficit only in 
delayed recall. With the help of the psychiatry consult 
service, risperidone 0.5 mg twice daily was initiated 
on hospital day 4 for management of her psychotic 
symptoms.

Over the next couple days, the patient reported reso-
lution of her auditory hallucinations as well as improved 
sleep and appetite. On hospital day 6, given its initial 
efficacy, risperidone was titrated up to 1 mg twice daily. 
The patient remained oriented, cooperative, linear and 
future-oriented on mental status exam, but continued 
to demonstrate poor insight, endorse some visual hal-
lucinations, although with decreased frequency, and 
express delusional and paranoid thinking, in particular 
about her family. Given that the safest discharge plan 
for this patient was determined to be to home with 
her siblings to help with her activities of daily living 
because of her limited sight and recent history of being 
unable to care for herself, it was crucial that psychiatric 
symptoms resolve such that the patient would be able 
to accept living with her siblings. On hospital day 11, 
risperidone was again uptitrated to 1.5 mg twice daily. 
Over the following few days, the patient’s visual hal-
lucinations resolved and her symptoms of paranoia and 
delusions became less conspicuous. She became able to 
demonstrate insight into her medical illness and how it 
may have contributed to her perceptual symptoms, and 
was able to discuss her suspicions of some of her sib-
lings as related to long-standing sibling rivalry rather 
than participation in a persecutory cartel.

The discharge diagnoses for this patient included 
psychotic disorder due to another medical condi-
tion, with delusions vs. hallucinations (DSMV 293.81, 
293.82), in this case suspected to be secondary to 
uncontrolled hyperthyroidism. She was discharged 
after a 16-day hospitalization with resolving thyroid 
hormone levels (FT4: 1.83 ng/dL, FT3: 4.9 pg/mL) and 
improved psychotic symptoms without perceptual dis-
turbances after 13 days of risperidone treatment. Dis-
charge medications included risperidone 1.5 mg twice 
daily for continued management of psychosis, and 
methimazole and atenolol for her thyroidopathy.
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RESULTS
To our knowledge, there are currently no studies that 
have addressed the relative efficacies of antipsychotics in 
the treatment of psychosis related to hyperthyroidism. 
While definitive treatment of the psychosis is achieved 
with medical or surgical intervention on the underlying 
thyroidopathy, acute control of severe psychiatric and 
behavioral symptoms is generally necessary (Brownlie 
et al. 2000). The results of the search strategy defined in 
the methods section is summarized in Figure 1. Overall, 
a total of 1,752 articles were identified, and after appli-
cation of the inclusion and exclusion criteria, 44 were 
determined to fit the criteria. After removal of dupli-
cates, there were a total of 26 related articles published 
between 1960 and 2017. This included 25 case reports 
and 1 case series comprising a total of 28 documented 
cases of specific antipsychotics used in the management 
of hyperthyroid-induced psychosis.

A summary of the data extracted from this sys-
tematic review of the literature can be seen in Table 1 
(Bianco & Lerro, 1972; Bursten, 1961; Caudill & Lardi-
nois, 1991; Corn & Checkley, 1983; da Silva et al. 2009; 
Dahale et al. 2014; Emul et al. 2013; Greer & Parsons, 
1968; Hafner & Schloch, 2017; Hazen et al. 2015; Kat-
sigiannopoulous et al. 2010; Kobayashi et al. 2011; Lee 

et al. 2013; Macedo et al. 2012; Mahmood et al. 2005; 
Marian et al. 2009; Memon et al. 2016; Muramatsu & 
Ahmed, 2013; Nibuya et al. 2002; Oshikubo et al. 2015; 
Ozten et al. 2013; Singh & Gupta, 2007; Snabboon et al. 
2009; Ugwu et al. 2017; Urias-Uribe et al. 2017; Yang 
et al. 2003). Typical antipsychotics (trifluoperazine, 
thioridazine, levomepromazine, chlorpromazine, and 
haloperidol) were used as first-line agents in 64% of 
cases and were effective in completely resolving psy-
chotic symptoms in 39% of those cases. Notably, failure 
of efficacy of typical antipsychotics, specifically halo-
peridol, as first-line agents was attributable to medica-
tion non-compliance in 27% of cases in which typical 
antipsychotics were used. Atypical antipsychotics (ris-
peridone, aripiprazole, olanzapine and quetiapine), 
were used as first-line agents in 36% of reported cases, 
and were effective in completely resolving psychotic 
symptoms in 40% of cases, demonstrating essentially 
the same rate of efficacy as the typical antipsychotics 
(39%). Combined regimens, typically with the addi-
tion of a benzodiazepine or mood stabilizer, were used 
in 32% of all cases, and were effective in treating psy-
chosis in 75% of cases. Four cases reported the trial 
of co-administration of multiple antipsychotic agents 
(haloperidol paired with either olanzapine, quetiapine 
or chlorpromazine, or risperidone and quetiapine) to 

Fig. 1. Flow Diagram of Search Results
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Tab. 1. Systematic Review of the Literature on the use of Neuroleptics in Psychosis Related to Hyperthyroidism

Author Year Study 

Design

Age Psychiatric 

Symptomatol-

ogy

First-Line 

Agent(s)

Dose (PO 

unless 

specifi ed)

Duration 1˚ 

Outcome 

(Symp-

tomatic 

Control)

Second-

Line 

Agent(s)

Dose (PO 

unless 

specifi ed)

Duration 1˚ 

Outcome 

(Symp-

tomatic 

Control)

Bursten 1961 Case 
Series

46 Persecutory 
delusions, 

blunted aff ect, 
lack of insight

Trifl uoperazine n/a n/a Complete 
Control 

44 Grandiose and 
paranoid delu-

sions, fl ight 
of ideas, fl at 

aff ect

Chlorproma-
zine

n/a 1 month Failure Electro-
convulsive 

therapy

21 times Over 
several 
months

Mild 
Control

41 Grandiose 
delusions, 

hallucinations, 
incoherent 

speech

Chlorproma-
zine

n/a 1 month Mild 
Control

Greer and 
Parsons 

1968 Case 
Report

28 Visual and 
auditory hal-
lucinations, 

paranoid delu-
sions

Chlorproma-
zine

400mg 
daily

2 weeks Complete 
Control

Bianco 
and Lerro 

1972 Case 
Report

42 Paranoid 
delusions, 

loosening of 
associations, 
auditory hal-
lucinations, 

inappropriate 
aff ect

Chlorproma-
zine

50mg four 
times a 

day

36 hours Failure Haloperi-
dol

2mg two 
times a 

day

2-3 weeks Complete 
Control 

Corn and 
Checkley 

1983 Case 
Report

46 Mania, para-
noid delusions

Haloperidol n/a 3-4 weeks Complete 
Control

Caudill 
and Lardi-
nois 

1991 Case 
Report

16 Agitation, 
paranoid delu-

sions, visual 
hallucinations

Chlorproma-
zine

50mg 
every four 

hours

Several days Failure Haloperi-
dol Thio-
ridazine 
Thiothix-

ene

n/a 2 weeks, 
at various 
intervals

Complete 
Control

Nibuya 
et al. 

2002 Case 
Report

34 Disorganized 
thought pro-

cess, paranoid 
delusions and 
delusions of 

reference

Haloperidol
Chlorproma-

zine
Thioridazine

Levomeproma-
zine

0-900mg 
chlor-

promazine 
equivalents 

daily

Approxi-
mately 80 

days

Failure Electro-
convulsive 

therapy

3 times Several 
days

Complete 
Control

Yang et al. 2003 Case 
Report

48 Auditory 
hallucinations, 

mania

Haloperidol
Lithium

Clonazepam

5-11mg 
daily

900mg 
daily

2-5.5mg 
daily

2 weeks 
(haloperidol)

3 months 
(lithium, 

clonazepam)

Complete 
Control

Mahmood 
et al. 

2005 Case 
Report

25 Visual and 
auditory hal-
lucinations

Risperidone 1mg two 
times a 

day

3 months Complete 
Control

Singh and 
Gupta 

2007 Case 
Report

31 Paranoid 
delusions, 

inappropriate 
aff ect, auditory 
hallucinations

Risperidone
Clonazepam

n/a n/a Failure 
(medi-
cation 

non-com-
pliance)

Olanzapine
Lorazepam
Zolpidem

10-20mg 
daily

4-8mg 
daily

10mg 
nightly

4 weeks Complete 
Control

Da Silva 
et al. 

2009 Case 
Report

28 Paranoid 
delusions. fl at 

aff ect
Auditory hal-

lucinations

Risperidone 2mg three 
times a 

day

2-3 weeks Complete 
Control

Snabboon 
et al. 

2009 Case 
Report

40 Paranoid delu-
sions, auditory 
hallucinations

Haloperidol
Lorazepam

4-8mg 
daily

1-2mg 
daily

2 weeks Complete 
Control

Marian 
et al. 

2009 Case 
Report

38 Visual and 
auditory hal-
lucinations, 
persecutory 

and paranoid 
delusions

Risperidone 4mg daily 6 months Complete 
Control
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Katsigi-
annopou-
los et al. 

2010 Case 
Report

n/a Auditory 
hallucinations, 

delusions

Haloperidol 15mg daily 1 day Mild 
Control

Amisul-
pride

400mg 
daily

4 weeks Moderate 
Control 
(medi-
cation 

non-com-
pliance)

Kobayashi 
et al. 

2011 Case 
Report

64 Hallucinations, 
delusions

Haloperidol 6mg daily n/a Failure 
(medi-
cation 

non-com-
pliance)

Chlorprom-
azine

In addition 
to halo-
peridol, 
37.5mg 

daily

3-4 
months

Complete 
Control 

(possible 
medication 
non-com-
pliance)

Macedo 
et al.

2012 Case 
Report

47 Religious, para-
noid, grandiose 

and persecu-
tory delusions, 
auditory hal-
lucinations 

Haloperidol 1mg three 
times a 

day

n/a Moderate 
Control 
(medi-
cation 

non-com-
pliance)

Aripipra-
zole

10-15mg 
daily

Indefi -
nitely

Complete 
Control

Mura-
matsu and 
Ahmed 

2013 Case 
Report

45 Disorganized 
thought pro-

cess, paranoid 
delusions

Aripiprazole 5mg daily Several days Moderate 
Control

Aripipra-
zole

5mg daily Indefi -
nitely

Complete 
Control

Ozten 
et al. 

2013 Case 
Report

70 Delusional 
parasitosis

Haloperidol 2mg daily 10 days Moderate 
Control 
(medi-
cation 

non-com-
pliance)

Pimozide 2-4mg 
daily

8 weeks Complete 
Control

Lee et al. 2013 Case 
Report

18 Persecutory 
delusions

Haloperidol
Lorazepam

5mg daily
4mg daily

20 days Complete 
Control

Emul et al. 2013 Case 
Report

61 Persecutory 
and misidenti-
fi cation delu-

sions, olfactory 
hallucinations, 
psychomotor 

retardation

Olanzapine 10mg daily 4 weeks Failure Haloperi-
dol

2.5-7.5mg 
daily co-
adminis-

tered with 
olanzapine 

Indefi -
nitely 

Complete 
Control

Dahale 
et al. 

2014 Case 
Report

22 Paranoid delu-
sions, auditory 
hallucinations, 

catatonia

Olanzapine 2.5-10mg 
daily

Indefi nitely Complete 
Control

Oshikubo 
et al. 

2015 Case 
Report

40 Disorganized 
thought pro-

cess, paranoid 
delusions, 

auditory hal-
lucinations

Olanzapine 10mg daily n/a Moderate 
Control

Hazen 
et al. 

2015 Case 
Report

15 Auditory 
hallucinations, 
paranoid delu-

sions

Olanzapine
Lorazepam

5mg daily
1mg every 

4 hours

Several 
months 

(olanzapine)

Moderate 
Control

Memon 
et al. 

2016 Case 
Report

69 Hallucinations, 
paranoia, 

inappropriate 
aff ect

Haloperidol
Quetiapine

n/a n/a Failure

Hafner 
and 
Scholch 

2017 Case 
Report

29 Auditory 
hallucinations, 

persecutory 
delusions

Olanzapine 5mg daily 41 days Mild 
Control

Urias-
Uribe 
et al. 

2017 Case 
Report

34 Visual and 
auditory hal-
lucinations, 

disorganized 
behavior

Haloperidol 5mg IM 
two times 

a day

n/a Failure Risperi-
done 

Quetiapine

2mg daily
300mg 

daily 

n/a Failure

Ugwu 
et al. 

2017 Case 
Report

16 Paranoid delu-
sions, visual 
and auditory 

hallucinations

Haloperidol 10mg IM 
daily

followed by 
5mg PO 

daily

1 week

10 days

Complete 
Control

mg milligram, PO per os/by mouth, IM intramuscular, n/a not available 
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achieve resolution of symptoms, but only the combina-
tions of haloperidol and olanzapine and haloperidol 
and chlorpromazine demonstrated efficacy. 

Overall, the distribution of the use of the different 
antipsychotics as either first or second-line agents in 
all cases was determined to be as follows: haloperidol 
(54%), chlorpromazine (25%), olanzapine (25%), ris-
peridone (18%), aripiprazole (11%), quetiapine (7%), 
thioridazine (7%), trifluoperazine (4%), levomeproma-
zine (4%) thiothixene (4%), pimozide (4%), amisul-
pride (4%). Additionally, the associated efficacy rates 
in achieving complete control of psychotic symptoms 
per trial of the different antipsychotics as either first or 
second-line agents is as follows: haloperidol (47% for 
n=15), chlorpromazine (29% for n=7), olanzapine (29% 
for n=7), risperidone (60% for n=5), aripiprazole (66% 
for n=3), quetiapine (0% for n=2), thioridazine (50% for 
n=2), trifluoperazine (100% for n=1), levomeproma-
zine (0% for n=1) thiothixene (100% for n=1), pimo-
zide (100% for n=1), amisulpride (0% for n=1).

DISCUSSION
It is evident from this review that the efficacy of typi-
cal and atypical antipsychotics in the treatment of 
hyperthyroid-related psychosis is comparable, as both 
classes of antipsychotics demonstrated an efficacy 
rate of approximately 40% as first-line agents across 
the existing literature. Other than agents with only 
one-time reported use, no antipsychotic proved to be 
100% effective across the literature in completely and 
consistently relieving psychotic symptoms associated 
with hyperthyroidism. Haloperidol is the most popu-
lar choice of agent and demonstrates an equivocal effi-
cacy rate of close to 50%, but is also the mostly likely 
agent to be self-discontinued by patients. Of the atypi-
cal antipsychotics, olanzapine was the most common 
choice, but the least efficacious of those agents used in 
more than 2 trials. Risperidone and aripiprazole were 
the next most utilized options and demonstrated rela-
tively superior efficacy profiles of over 60%. Notably, no 
trials of quetiapine, amisulpride, or the typical agent, 
levomepromazine as first or second-line agents resulted 
in psychotic symptom relief. Since the effectiveness of 
both classes of antipsychotics is comparable, side effect 
profile, pre-existing medical conditions and potential 
drug interactions therefore comprise the main consid-
erations when choosing an antipsychotic in psychosis 
secondary to hyperthyroidism. Additionally, while 
sample size is small (n=9 cases), multi-drug therapy 
consisting of either multiple antipsychotics or some 
combination of antipsychotics, mood stabilizers and 
benzodiazepines demonstrated an efficacy rate of over 
66%, suggesting both that further investigation of com-
bined therapy with greater sample size is warranted and 
its use should be more heavily considered in psychosis 
related to thyroidopathy. 

Overall, our review has significant limitations. 
First, the small number of studies identified, all with 
number of subjects only ranging from one to three, 
makes it difficult to generalize to all patients experienc-
ing psychosis secondary to hyperthyroidism. Second, 
the low-impact nature of the data, the vast majority 
of which comes from case reports, makes it difficult 
to perform any meaningful meta-analysis. Third, the 
heterogeneity of both the antipsychotics used and the 
duration of treatment throughout the literature, leaves 
the data presented herein somewhat difficult to inter-
pret and furthermore, to extrapolate to one’s clinical 
practice. Despite these limitations, however, we believe 
the data provides evidence for the potential benefit of 
antipsychotics in hyperthyroid-induced psychosis and 
supports the primary basis for clinician’s choice of a 
specific antipsychotic as being side effect profile and 
baseline patient characteristics rather than the consid-
eration of the pharmacology of the individual agents. 
We successfully applied these concepts in choosing an 
antipsychotic based on side-effect profile and patient-
specific comorbidities to manage the psychotic symp-
toms in our previously described case:

Older patients who develop hyperthyroidism tend to 
demonstrate a paucity of the typical clinical symptoms 
of thyrotoxicosis such as ophthalmopathy, hyperkinesia, 
hypermetabolic state, hyperphagia, skin changes and 
heat intolerance, but do exhibit an increased incidence 
of weight loss and cardiovascular abnormalities (Tri-
valle et al. 1996). Only a quarter of geriatric hyperthy-
roid patients demonstrate typical symptoms, and this 
incidence has been shown to fall with age (Tibaldi et al. 
1986). Lahey (1931) was the first to describe “apathetic 
thyrotoxicosis,” the relatively asymptomatic presenta-
tion of hyperthyroidism in the elderly. While the patho-
genesis of apathetic thyrotoxicosis is unclear, it has been 
suggested that age-related decreases in adrenergic tone 
and changes in the autonomic nervous system may 
be involved (Mohandas & Gupta, 2003). Additionally, 
animal studies have suggested that thyroid hormone 
transport across plasma membranes and tissue metabo-
lism of thyroid hormone may be impaired after aging 
(Mooradian, 1990a; Mooradian 1990b; Mooradian & 
Wong, 1994). Our patient demonstrated the two symp-
toms most classically associated with hyperthyroidism 
in the elderly, weight loss and a cardiovascular anomaly 
in the form of systolic hypertension, but did not exem-
plify any other physical manifestations of hyperthy-
roidism, suggesting a presentation most consistent with 
apathetic thyrotoxicosis secondary to the imaging and 
laboratory-confirmed diagnosis of Graves’ disease.

In addition to her overt thyroidopathy, our patient’s 
clinical presentation was dominated by a progressive 
psychosis that involved paranoid delusions as well as 
visual and auditory hallucinations. While rare, anec-
dotal case reports of psychiatric manifestations of 
hyperthyroidism continue to be reported, and retro-
spective analysis has identified a diverse set of associ-
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ated psychiatric symptomatology including manic, 
paranoid, delusional, hallucinogenic, suicidal and 
depressive presentations (Brownlie et al. 2000; Jadresic, 
1990). Although a primary psychotic disorder should 
be considered in the differential diagnosis of an insidi-
ous, chronic psychosis, our patient’s advanced age and 
absence of psychiatric history made the diagnosis of 
schizophrenia unlikely, and the presence of visual and 
auditory hallucinations excluded delusional disorder. 
Given her long-standing bilateral cataracts and near-
blindness, however, a component of Charles Bonnet 
Syndrome may help to explain her prominent visual 
hallucinations, which, unlike her auditory hallucina-
tions and paranoia, persisted through discharge. Many 
aspects of her visual hallucinations, including their 
transient nature, the element of photopsia, her lack of 
fear towards the visions, and in particular (after some 
days of antipsychotic treatment), her insight that her 
hallucinations were not real, are consistent with Charles 
Bonnet Syndrome (Pang, 2016). However, this diagno-
sis of exclusion could not be accurately made while her 
treatment for psychosis was ongoing (Kester, 2009).

In an elderly patient, psychosis superimposed on 
underlying neurocognitive disorder also must be 
considered in the differential, however, the patient 
demonstrated intact executive functioning based on 
MoCA exam, had benign head imaging, and showed no 
evidence of a movement or gait abnormality that one 
may expect in neurodegenerative diseases associated 
with psychosis such as Lewy Body Dementia (LBD). 
Additionally, the intransient nature of her symptoms 
coupled with a negative infectious workup essentially 
excluded delirium as well. Furthermore, malnutrition 
alone was thought not to be a primary etiology of our 
patient’s progressive dementia or psychosis given that 
the most commonly associated nutritional deficiencies 
were ruled out—namely vitamin B12 deficiency and 
poor calcium homeostasis, which would potentially 
be reflective of parathyroid pathology or vitamin D 
deficiency (Lachner et al. 2012; Boerman et al. 2016; 
Amaral et al. 2016). Given, however, that the patient 
presented after two years of living in an incapacitating 
neuropsychiatric state seemingly without outside con-
tact, a more insidious neurological and systemic insult 
secondary to chronically poor nutritional status could 
not be totally excluded. 

In our elderly patient, we chose an atypical antipsy-
chotic for the management of her psychosis in order to 
best avoid the introduction of a confounding iatrogenic 
movement disorder that is more likely to manifest after 
the administration of typical antipsychotics in the form 
of extrapyramidal symptoms (EPS) (Gao et al. 2008). 
EPS would create a parkinsonian-type picture and force 
the reconsideration of a neurodegenerative illness, such 
as LBD, as the fundamental cause for the psychosis. A 
case-controlled study of 3,512 Medicaid patients over 
age 65 revealed that those who had received an anti-
psychotic medication in the preceding 90 days were 

5.4 times more likely to consequently receive an anti-
Parkinson’s medication due to the well-described “pre-
scribing cascade” phenomenon (in which a new drug 
is prescribed to treat symptoms from an unrecognized 
adverse drug effect related to an existing therapy) 
(Avorn et al. 1995; Rochon & Gurwitz, 1997). 

Of the atypical antipsychotics, risperidone was 
chosen both based on its suggested enhanced efficacy 
profile relative to other antipsychotics in hyperthyroid-
related psychosis and also by a process of elimination: 
Given that hyperthyroidism is inherently associated 
with cardiovascular destabilization, ziprasidone, which 
is the most likely of the atypicals to prolong the QT inter-
val and cause arrhythmia, was not considered (Geodon 
Ziprasidone HCl [package insert], 2010). Addition-
ally, there is no evidence of its utility in hyperthyroid-
induced psychosis. In contrast to ziprasidone, a couple 
of authors have favored aripiprazole for its reported 
lack of association with QT prolongation and torsade 
de pointes arrhythmia (Macedo et al. 2012; Muramatsu 
& Ahmed, 2013; Wenzel-Seifert et al. 2011). However, 
aripiprazole has been shown to cause significant weight 
loss in geriatric inpatients relative to other atypicals, 
and therefore would not be a good choice in this elderly, 
cachectic patient (Yeung et al. 2017). Many, but not 
all, of the antipsychotics have anti-cholinergic activity 
that can cause blurred vision, constipation, dry mouth, 
impotence, urinary retention and, most critically, cog-
nitive impairments and delirium (Sadock & Sadock, 
2005). Compared with younger patients, older patients 
have insufficiencies in drug metabolism and age-related 
deficits in cholinergic transmission that make them 
more susceptible to the anticholinergic profiles of the 
various antipsychotics (Feinberg, 1993). Not only have 
associations been found between anticholinergic medi-
cations and the acquisition of community-acquired 
pneumonia in the elderly, but multiple studies have also 
shown that persons over age 65 taking medications with 
high anti-cholinergic activity have an increased risk for 
cognitive decline and dementia (Carrière et al. 2009; 
Gray et al. 2015; Paul et al. 2015). A study measuring 
the anti-cholinergic activity of over 100 medications 
commonly used in older adults revealed that clozapine, 
olanzapine and chlorpromazine were among the most 
anticholinergic medications (Chew et al. 2008). Fur-
thermore, in a head-to-head comparison using SPECT 
imaging, olanzapine was shown to have significantly 
higher muscarinic receptor occupancy in the human 
striatum and cortex than risperidone, favoring the 
choice of risperidone in our elderly patient (Lavalaye 
et al. 2001). Lastly, neither quetiapine nor amisulpride 
were considered since there is no evidence of its suc-
cessful use in this setting.
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CONCLUSIONS
In conclusion, risperidone proved efficacious for 
the attenuation of psychotic symptoms secondary to 
Graves’ disease and was well-tolerated in an elderly 
patient. Additionally, a systematic review of the litera-
ture has revealed that typical and atypical antipsychotics 
are anecdotally equally effective in the treatment of 
hyperthyroid-related psychosis. However, risperidone, 
which is suggested along with aripiprazole to be one of 
the more efficacious atypical antipsychotics, may be the 
best choice of the previously trialed antipsychotics for 
elderly, cachectic patients presenting with a clinical pic-
ture of apathetic thyrotoxicosis. Nevertheless, given the 
limited amount of existing evidence sourced only from 
case reports and case series, further, higher powered 
studies are needed to determine the generalizability of 
the use of risperidone for the management of psychosis 
in thyroidopathy.
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SUPPLEMENTARY APPENDIX A:  
PubMed Database Sample Search Strategy

1. Hyperthyroidism [MeSH Terms]
2. “Hyperthyroidism”
3. “Hyperthyroid”
4. Graves Disease [MeSH Terms]
5. “Graves Disease”
6. “Graves”
7. Thyrotoxicosis [MeSH Terms]
8. “Thyrotoxicosis”
9. “Thyrotoxic”
10. Thyroid Crisis [MeSH Terms]
11. “Thyroid Crisis”
12. “Thyrotoxic Crisis”
13. Psychotic Disorders [MeSH Terms]
14. “Psychotic Disorders”
15. “Psychotic Symptoms”
16. “Psychosis”
17. “Psychotic”
18. Delusions [MeSH Terms]
19. “Delusions”
20. “Delusional”
21. Hallucinations [MeSH Terms]
22. “Hallucinations”
23. Antipsychotic Agents [MeSH Terms]
24. “Antipsychotic Agents”
25. “Antipsychotic”
26. “Neuroleptic”
27. 1 OR 2 OR 3 OR 4 OR 5 OR 6 OR 7 OR 8 OR 9 OR 10 OR 11 OR 12
28. 13 OR 14 OR 15 OR 16 OR 17 OR 18 OR 19 OR 20 OR 21 OR 22
29. 23 OR 24 OR 25 OR 26
30. 27 AND 28
31. 27 AND 29
32. 30 OR 31

SUPPLEMENTARY APPENDIX A: 
PRISMA Checklist 

TITLE
1.  Title: Antipsychotics in Hyperthyroid-Related Psychosis: Case 

Report and Systematic Review

ABSTRACT
2.  Abstract/Structured Summary: Please see Abstract in 

manuscript text. 

INTRODUCTION
3.  Rationale: Please see Section 1 (Introduction) in manuscript 

text.
4.  Objectives: Please see Section 2.1 in manuscript text for specific 

search question. Please see Section 2.1 in manuscript text for 
definitions of primary and secondary outcomes.

METHODS
5.  Protocol: Please see Section 2 (Methods) in manuscript text for 

further information on protocol used for review.
6.  Eligibility Criteria: Please see Section 2.1 in manuscript text 

for details on inclusion and exclusion criteria. All relevant 
publications were included (all-inclusive review performed) 
because on cursory initial review by primary author it was 
determined that there was a relative paucity of relevant 
literature.

7.  Information Sources: Please see References for a list of the 
literature analyzed in review. These publications were found 
via search strategy defined in Section 2.1 in PubMed, Ovid 
MEDLINE and PMC databases. Literature included publications 
from 1960 to 2017. Last date searched was 11/05/17. 

8.  Search: See Supplementary Appendix A for example of search 
strategy used in PubMed and then tailored for Ovid MEDLINE 
and PMC databases. 

9.  Study Selection: Please see Section 2.2 in manuscript text for 
details on study selection process. 

10.  Data Collection: Please see Section 2.3 in manuscript text for 
explanation of methods of data extraction. 

11.  Data items: Please see Section 2.3 in manuscript text for 
delineation of data fields included. 

12.  Risk of Bias: Please see Section 2.3 in manuscript text for 
quality assessment methodology performed at the study level. 

13.  Summary Measures: Principal summary measures included 
analyzing the percentage of studies reviewed that used a 
given class of and a given antipsychotic, and additionally, 
to measure efficacy, the percentages of studies that used a 
specific class of antipsychotic (and a specific antipsychotic) and 
also demonstrated complete control of psychotic symptoms as 
defined in primary outcome methodology (see Section 2.1 in 
manuscript text). 

14.  Synthesis of Results: No quantitative meta-analysis was 
performed beyond what is described in (13) given the 
heterogeneity of the limited data extracted. 

15.  Risk of Bias Across Studies: Case reports and case series may 
selectively report outcomes such as symptom improvement. 
Additionally, overall publication bias in case studies and 
case series generally is publication of good outcomes (poor 
outcomes less frequently published).

16.  Additional Analyses: No additional analysis was performed.

RESULTS
17.  Study Selection: Please see Section 4 (Results) in manuscript 

text for details on numbers of studies screened and numbers of 
studies included in review. Flow diagram of selection process 
can be seen in Section 4, Figure 1. 

18.  Study Characteristics: See Table 1, referenced in Section 4 
(Results) for study characteristics of all included literature and 
extracted data. 

19.  Risk of Bias Within Studies: As described in Section 2.3 of 
manuscript text, all included studies were evaluated for risk of 
bias based on fitting of at least 70% of criteria delineated in the 
CARE guidelines (see References) for reporting case studies. 
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20.  Results of Individual Studies: Please see Section 4 (Results) for 
discussion of results of individual studies, quantitative and 
qualitative assessment and Table 1 for summary of data for 
each study including specific intervention(s). 

21.  Synthesis of Results: N/A, no quantitative meta-analysis was 
performed. 

22.  Risk of Bias Across Studies: Please see items 15 and 19. 
23.  Additional Analysis: No additional analysis was performed. 

DISCUSSION
24.  Summary of Evidence: Please see Section 5 (Discussion) 

in manuscript text for summarization of main findings of 
systematic review and relevance to health care providers. 

25.  Limitations: Please see Section 5 (Discussion) in manuscript 
text for a thorough discussion of the limitations of our review. 

26.  Conclusions: Please see Section 6 (Conclusions) in manuscript 
text. 
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