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Background: Somatic and mental comorbidities are characteristic of individuals with
Williams syndrome. The psychiatric profile of these patients mainly comprises affective
disorders, while psychotic symptoms are rare.

Methods: We present a case report of psychosis and malignant neuroleptic syndrome in
a patient with Williams syndrome. We also conduct a review of recent works on the topic.

Case Presentation: A 38-year-old Caucasian male with Williams syndrome presented
with somatic delusions, previously experiencing severe anxiety and concerns about
a headache. The patient was prescribed olanzapine, which did not, however, have
any effect on the delusions. After switching to lurasidone, the patient presented with
malignant neuroleptic syndrome (muscle rigidity, tremor, urinary retention, fluctuating
level of consciousness). He was hospitalized and the antipsychotic medication was
discontinued. After somatic recovery, the patient did not experience severe anxiety and
the somatic delusions diminished notably. The patient was discharged from the hospital
in a stable physical condition, albeit still with transient worries about his health condition.

Conclusions: We present a case of the coincidence of Wiliams syndrome and
psychosis. We hypothesize on the possible pathological relationships between the
onset of the psychosis and severe anxiety in an individual with Wiliams syndrome.
This case report duly contributes to the limited literature on psychiatric comorbidity in
Williams syndrome.
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BACKGROUND

Williams Syndrome (W) is a rare genetic disorder caused by chromosome 7q11.23 contiguous
gene deletion (1). The disorder is characterized by a distinctive facial appearance and growth
abnormalities. Clinical manifestation of WS often includes cardiovascular diseases and endocrine
dysregulations, such as hypercalcemia, hypothyroidism and a predisposition to diabetes (1, 2).
Aside from somatic features, WS is associated with neurocognitive abnormalities, such as delays in
cognitive development and weaknesses in visuospatial and number cognition (3). Moreover, many
individuals with WS have a complex behavioral construct that combines high levels of empathy and
hypersociality with emotional difficulties and anxiety (3-5). Anxiety, both trait and state, appears
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to be the most common psychiatric comorbidity in individuals
with WS, followed by attention-deficit/hyperactivity disorder and
depression (3, 6, 7). On the contrary, only a limited number of
cases of psychotic comorbidity in WS appear in the literature.
Although some authors report rates of psychotic disorders in WS
as 2-5% (6, 8, 9), the actual number of patients with psychosis
in these studies remains very low, usually not exceeding single
individuals. In comparison, in patients with more common
22q11.2 Deletion Syndrome lifetime prevalence of psychotic
disorders is estimated at 32% (10), while lifetime prevalence of
psychotic disorders in general population varies between 2.5 and
3.5% (11, 12).

A recent report by Valdes et al. (7) presents five cases (three
original cases and two literature overviews) of WS accompanied
by mood disorder with psychotic features. However, we identified
only two case reports on WS with psychotic symptoms beyond
a mood component (13, 14), considering such a condition
extremely rare.

Recent study of Thom et al. (15) review available evidence
on the use of psychiatric medications in WS. However, data on
use of antipsychotic medications are limited to the case reports
mentioned above (13, 14). Thus, no conclusions could be made
so far on a safety and tolerance profile of antipsychotic for the
patients with WS.

Below, we present the medical history and treatment strategy
of a patient with WS and an acute psychotic episode.

CASE PRESENTATION

A 38-year-old Caucasian male with Williams syndrome
(established at the age of three) had suffered from a severe
headache, which interfered with his sleep and daily functioning.
Six months prior to the manifestation of the headache, the
patient was prescribed candesartan 4mg for hypertension.
After 2 weeks of suffering with the headache, the patient sought
emergency care. Physical and laboratory examinations did not
reveal any signs of serious somatic or neurological disease; the
results of a computed tomography scan were normal. The patient
was diagnosed with tension headache and was provided with
proper self-treatment instructions and medication (paracetamol,
ibuprofen). Soon after his first visit to emergency care, the
patient reported feeling a “trembling blood vessel” in his head.
During the following 2 months, the patient experienced only
slight relief from the headache and complained of a “pulsing”
feeling in his head. Additional magnetic resonance imaging did
not reveal any pathological changes in the brain structures. More
recently, the patient had complained of tinnitus and “hearing
his own pulse” in his ear. Trials of betahistine and tizanidine
were provided with no effect. The patient was highly concerned
about the cause of the headache and “pulsation feeling” and
became anxious to an increasing extent. Eventually, the patient
presented with an intense delusion of having a worm in his brain.
As a consequence, the patient suffered from severe anxiety and
psychomotor agitation. With the assistance of his mother, the

Abbreviations: WS, Williams syndrome; mU/L, milliunits per liter; CK, creatine
kinase; NMS, neuroleptic malignant syndrome.

patient sought emergency psychiatric care. He was prescribed
olanzapine 5mg two times a day and oxazepam 7.5-15mg
1-3 times a day. During the clinical examination, the patient
was clearly anxious, although no signs of depression emerged.
Based on the clinical picture, the patient was referred to the
First-episode Psychosis Outpatient Clinic.

In addition to neuroimaging tests, the patient underwent
an exhaustive laboratory examination during the initiation of
psychiatric treatment. A full blood count, electrolytes and C-
reactive protein showed normal values. Tests also showed
normal levels of plasma calcium and albumin. No abnormalities
emerged in the liver, renal (creatinine and glomerular filtration
rate), thyroid (thyroid-stimulating hormone and free thyroxine)
and parathyroid functions. During olanzapine monotherapy,
the drugs serum level remained within the therapeutic
interval. The only abnormality found in the laboratory
tests was hyperprolactinemia (serum prolactin 695 mU/I),
which did not require any interventions according to the
endocrinology consultant.

There was no evidence of prior psychiatric illness or
symptoms, aside of occasional anxiety, which did not require
a medical care, however. There was also no case of mental or
neurological disease in his family. Patient was granted a disability
pension. Prior to COVID pandemic lockdown, patient attended
communal workshop center three times a week and played in a
musical band. Patient enjoyed social interactions in workshop
center. Patient had his own apartment but spent much time at
his parent’s house.

During lockdown, workshop center visits and band rehearsals
were discontinued. Patient was only able to maintain contact with
his parents, not always face-to-face. Patient was frustrated and
stressed by social isolation, as, in his own opinion, he had strong
need for social contacts.

Initially, the symptoms of anxiety and feeling of “pulsation in
the ear” resolved within 2 weeks after initiation of antipsychotic
medication. However, the patient still had a somatic delusion
about a worm in the brain, or at least certainty about severe
brain pathology that needed to be treated. The patient felt
that this problem was not being taken seriously and was
quite disappointed and anxious about it. One month after
the introduction of antipsychotic medication, his anxiety and
delusions again increased, and he presented with lassitude and
frustration. The dose of olanzapine was increased to 15 mg daily.
Overall, olanzapine was used for 6 weeks in therapeutic dose of
10-15mg, but patient still experienced anxiety and delusions.
Thus, response to olanzapine considered as sub-optimal. Dose
increase was not conducted to avoid possible olanzapine-related
metabolic side-effects. After six weeks of olanzapine-treatment, it
was cross-taper switched to lurasidone 74 mg within 2 weeks.

However, 2 weeks after lurasidone initiation, the patient
presented with severe muscle rigidity, tremor, elevated blood
pressure, urinary retention, a fluctuating level of consciousness,
and elevated creatine kinase (CK). Despite the absence of
hyperthermia, these symptoms were interpreted as neuroleptic
malignant syndrome (NMS). The patient was admitted to the
intensive care unit and lurasidone was immediately discontinued.
The patient recovered from NMS within 4 weeks, during
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which time he did not receive any antipsychotic agent and
only used trazodone 50 mg for insomnia. Surprisingly, during
the “antipsychotic-free” period, the patient did not report any
psychotic symptoms, including “worm in the brain” delusions.
However, he was extremely worried about his physical condition.
After somatic recovery, the patient began to express feelings that
something was wrong with his head again. This time, he was not
convinced about the worm in his head, but rather reported weird
feelings in the parietal area. After four weeks of hospitalization,
the patient was discharged in a relatively stable condition. The
patient still referred to an aberrant feeling in his head, although
this feeling no longer interfered with his affect. For a short
period of time, patient has moved to his parents, as he was
concerned about his functional level after discharging. However,
no signs of functional impairment emerged, and patient was able
to rebuild his routine and daily activities within several weeks, as
COVID-related restrictions began to loosen.

DISCUSSION

In the presented case, the patient developed an acute psychotic
episode, which was accompanied by severe anxiety. Although the
patient had clear morphological and clinical signs related to WS,
he had maintained a generally good health condition. Moreover,
careful medical, laboratory, and neuroimaging examinations
revealed no condition commonly related to the organic etiology
of psychosis. Furthermore, based on a psychiatric examination
and several weeks of follow-up, no symptoms of depression,
mania or personality disorder emerged. Diagnostically, the
psychosis was not related to a substance or physiological
condition, nor to a mood disorder. In turn, we assume
anxiety as a possible contributor to the onset of the psychosis.
The patient was very concerned about his health and the
cause of a persistent headache, which made him restless and
anxious. The relationship between anxiety and psychosis is
complex. Anxiety could be a reaction to disturbing and often
intimidating psychotic symptoms (16). On the other hand,
emotional dysregulation and anxiety symptoms may sometimes
precede delusional or hallucinatory experiences, and often trigger
a relapse of psychosis (17). In relation to WS, Cherniske et
al. (18) regard psychosis as a transient exaggerated response
to life stresses and anxiety disorders. The latter mechanism
might be valid for our patient as well, as anxiety seemed
to accompany the common symptom of a headache and
then possibly contribute to its modification to the somatic
delusion of brain abnormality via emotional dysregulation.
Moreover, during recovery from NMS, the patient was focused
on his overall condition, rather than certain isolated symptoms.
We assume that severe distress associated with a physical
condition has dominated the patient’s thought processes and
functioning, duly obliterating other disturbing experiences such
as somatic delusions.

A noteworthy aspect is that the psychosis had its onset
during the COVID-19 pandemic and a lockdown caused by
local restrictions. Like many others, our patient had to virtually
discontinue the vast majority of his social contacts and activities

outside the home. Moreover, communicational habits (including
outpatient visits) have rapidly switched to online-based activities.
Although individuals with WS are characterized by high empathy
and hypersociality, they simultaneously experience difficulties
in social-communication and reciprocity skills, such as the
ability to form and maintain friendships (19, 20). Thus, it is
clear that adjustment to the novel social life circumstances was
challenging for our patient and might have contributed to his
emotional distress and vulnerability to mental health problems.
Moreover, growing evidence demonstrates the emergence of
psychotic disorders (sometimes to a severe degree) related
to COVID-19 lockdowns and quarantine circumstances (21—
23).

It is important to outline the presentation of lurasidone-
associated NMS in our patient. NMS is generally a rare condition,
more commonly associated with the use of typical rather than
atypical antipsychotics (24). To date, we identified only one case
report on lurasidone-associated NMS (25). Thus, in addition to
the rare clinical symptom of psychosis, our patient also presented
with a rare reaction to antipsychotic medication. One might
speculate that a non-response to olanzapine and an abnormal
reaction to lurasidone might be associated with a genetic profile
of WS.

Our case has some common features with the case, presented
by Salgado et al. (14). Both patients had no significant
medical history prior to the onset of the psychosis. Also, both
patients experienced notable side-effects from the antipsychotic
medication. In addition, in both cases, patients experienced a
significant change in their daily routine and social life prior
to the onset of the illness. On contrary, patient, described by
Salgado et al. presented with not only delusions but also with
auditory hallucinations and had some history of behavioral
changes and emphasized suspiciousness prior to the onset of
psychosis. Based on this comparison, we cannot conclude on any
kind of uniformity of manifestation of the psychosis in patients
with WS, but the effect of changes in the daily routine and social
contacts is noteworthy.

Few limitations of this case report should be mentioned.
During the acute phase of the psychosis, no evaluation of
patient’s cognitive and functional performance was performed,
neither reliable data on evaluation prior to the onset of the
illness was available. In addition, no information on individual
pharmacokinetic profile was collected (e.g., cytochrome
activity). Such information is important in evaluating
of drug response and in investigation of possible causes
of NMS.

CONCLUSIONS

We have presented a case of the coincidence of WS and
first-episode psychosis, which appeared during a COVID-
19 lockdown. We hypothesized on the possible pathological
relationships between the onset of the psychosis and severe
anxiety in an individual with WS. This case report duly
contributes to the limited literature on psychiatric comorbidity
in WS.
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