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Abstract:

Objective: Phelan-McDermid syndrome is a rare genetic disorder characterized by various
neurodevelopmental, medical, and psychiatric issues. Although bipolar disorder-like
presentations and catatonia are particularly common, psychosis has also been reported but is less
well described. As such, this systematic review sought to characterize the phenomenology of
psychosis in Phelan-McDermid syndrome, clarify the association of psychotic symptoms with
other neuropsychiatric features of the disorder, and describe antipsychotic treatment response.
Methods: A literature search was completed in July 2024 using PubMed and Scopus. Only
English-language articles that reported the occurrence of psychotic symptoms in Phelan-
McDermid syndrome were eligible for inclusion. 18 articles describing 35 individuals were
included in the main analyses. Three additional articles of relevance are discussed separately, as
they either provided limited clinical information or did not present data in a patient-specific
manner.

Results: The average age of psychosis onset was ~17 years, and 65% of individuals developed
symptoms at or before age 15. ~69% of individuals also experienced catatonia, ~81%
experienced mood symptoms, and 50% experienced both. Visual hallucinations were the most
commonly reported psychotic symptom. Where reported, ~76% (13/17) of individuals exhibited
at least a partial and/or temporary response to antipsychotic therapy.

Conclusion: Psychotic presentations in Phelan-McDermid syndrome may qualitatively differ
from schizophrenia. Although numerous antipsychotics may be efficacious in the treatment of
Phelan-McDermid syndrome-associated psychosis, this review most importantly highlights the
paucity of available high-quality evidence to guide treatment decisions in this respect, and as

such indicates the need for more reports to be published.
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Summations:

1) Psychotic features that develop in the context of Phelan-McDermid syndrome commonly
cooccur with catatonic and/or mood symptoms.

2) The age of psychosis onset in Phelan-McDermid syndrome may be particularly early
compared to general schizophrenia populations.

3) Antipsychotic medications may be effective in treating psychosis in Phelan-McDermid

syndrome.

Considerations:

1) Relatively few reports of psychosis in Phelan-McDermid syndrome have been published to
date and the corresponding phenotypic information provided is often limited.

2) In most reports of antipsychotic treatment response a mood stabilizer was concurrently used,
complicating the interpretation of the therapeutic effects of each.

3) The identification and characterization of psychotic symptoms in Phelan-McDermid
syndrome may be difficult given the common cooccurrence of intellectual disability and/or

autism.
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Introduction:

Phelan-McDermid syndrome is a rare genetic disorder caused by SHANKS haploinsufficiency,
due to either a 22q13.3 deletion or a pathogenic SHANK3 variant (Srivastava et al., 2023).
Clinically, it is characterized by various developmental abnormalities (e.g., intellectual disability,
autism, speech delays, and functional regression), congenital anomalies (e.g., cardiac and
urogenital defects), and numerous other medical issues (e.g., epilepsy) (Srivastava et al., 2023).
Psychiatric features are also common, including bipolar disorder-like presentations with rapid
mood fluctuations, irritability/aggression, and significant sleep disruption, as well as catatonia
(Srivastava et al., 2023). Although psychosis has additionally been reported, its association with
Phelan-McDermid syndrome is comparatively less clear and prevalence estimates vary widely.
For example, in their Phelan-McDermid syndrome cohort, Levy et al. (2022) found that
approximately 4.5% of individuals had been diagnosed with schizophrenia or schizoaffective
disorder, whereas psychotic symptoms were reported in 50% (19/38) of individuals in a study by
Kohlenberg et al. (2020). Similarly, Dille et al. (2023) reported that five out of nine individuals
in their study who went through the “neuropsychiatric decompensation” stage of the disorder

experienced hallucinations.

Only one systematic review in Phelan-McDermid syndrome to date specifically included an
evaluation of psychotic symptoms (Kolevzon et al., 2019), and this paper, which was published
approximately five years ago, identified only seven individuals who had experienced psychosis.
Although numerous reports since have described the occurrence of psychotic symptoms in
additional individuals with Phelan-McDermid syndrome, no up-to-date reviews on this topic
exist. While expert consensus guidelines pertaining to the management of patients with Phelan-
McDermid syndrome (Srivastava et al., 2023), including with respect to psychiatric issues in
particular (van Balkom et al., 2023), have previously been published, these papers only briefly
mention psychosis, without robustly reviewing the topic. As such, this systematic review sought
to characterize the phenomenology of psychotic symptoms in Phelan-McDermid syndrome, their
association with other neuropsychiatric features of the disorder, and their response to

antipsychotic therapy.
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Methods:

A literature search was completed in July 2024 using PubMed and Scopus. The terms "phelan
mcdermid”, ”phelan-mcdermid”, “PHMDS”, “SHANKS3”, or “22gq13” were used in combination
with “psychosis”, “psychotic”, “schizophrenia”, “schizoaffective”, “hallucination”, “delusion”,
“paranoia”, or “paranoid”. No filers were used. The PubMed search yielded 133 results and the
Scopus search yielded 194 results. After duplicates were removed 206 results remained. The
search process is outlined in Figure 1. Articles were manually screened by the author and only
English-language articles that reported the occurrence of psychotic symptoms in humans
harbouring (presumed) pathogenic variants associated with Phelan-McDermid syndrome
(involving SHANKZ3) were eligible for inclusion. Studies of any methodology were eligible as
long as the above inclusion criteria were met. Specific information extracted from each article
(where available) included psychosis age of onset, history of catatonic symptoms, history of
mood symptoms, the type of psychotic symptoms that occurred and/or any psychotic disorder
diagnoses carried by the individuals, antipsychotic medications trialed (including daily dose,
where available), antipsychotic treatment response, and any reported side effects. Reference lists
of retrieved articles were manually reviewed by the author for any additional articles of
relevance. OMIM was also reviewed. Four additional articles were identified as being eligible

for inclusion as a result.

Results:

18 articles that described 35 individuals with Phelan-McDermid syndrome-associated genetic
variants (affecting SHANK3) who experienced symptoms of psychosis were included in the main
analyses (Denayer et al., 2012, Messias et al., 2013, Breckpot et al., 2016, Egger et al., 2016,
Fokstuen et al., 2016, Li et al., 2016, Tabet et al., 2017, De Rubeis et al., 2018, Jungova et al.,
2018, Accogli et al., 2019, Bey et al., 2020, Hu et al., 2020, Kohlenberg et al., 2020, Verhoeven
et al., 2020, Galosi et al., 2021, Kankuri-Tammilehto et al., 2021, Rysstad et al., 2022, Boley et
al., 2024). Relevant clinical information for these 35 individuals is summarized in Table 1. As
noted in Table 1, while three individuals in the study by Verhoeven et al. (2020) had previously
been described in the literature (Verhoeven et al., 2013, Egger et al., 2016), each is included only
once in Table 1. While one additional article that described two siblings (one of whom had

Phelan-McDermid syndrome) alluded to the occurrence of psychotic symptoms in both, in the
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actual case description of the sibling (sister) with Phelan-McDermid syndrome, there is no
explicit mention of any frank psychotic symptoms (nor is there mention of a schizophrenia
spectrum disorder diagnosis) (Huang et al., 2022). As such, this article is not included in Table 1,

nor is it mentioned any further in this review.

Aqge of Psychosis Onset

The age of psychosis onset was only reported for 16 of the individuals in Table 1 (not including
the patient described by Rysstad et al. (2022), whose age of onset was ambiguously described as
being in his “late twenties™) in addition to four individuals described in a study by Gauthier et al.
(2010) (however, this study was excluded from all additional analyses and from Table 1, given
the limited clinical information otherwise provided). The average age of onset among these 20
individuals was ~17 years, the range was 7-36 years, and 65% (13/20) developed psychotic

symptoms at 15 years of age or earlier.

Comorbid Psychiatric Features and Phenomenology of Psychosis

In cases where there was enough phenotypic information provided to surmise if comorbid
catatonic and/or mood symptoms had occurred (i.e., either direct mention of such symptoms or
inclusion of a suggestive diagnosis — e.g., a bipolar disorder diagnosis was sufficient to indicate
the occurrence of comorbid mood symptoms for the purposes of this review), ~69% (22/32) of
individuals had also experienced catatonia at some point, ~81% (26/32) had experienced mood
symptoms, and 50% (16/32) had experienced both.

The type of psychotic symptom(s) that occurred was specified in only ~46% (16/35) of patients,
and few details were provided in most cases. The 16 individuals in question include those
described by Accogli et al. (2019), De Rubeis et al. (2018), Egger et al. (2016), Galosi et al.
(2021), Hu et al. (2020), Jungova et al. (2018), Messias et al. (2013), Rysstad et al. (Rysstad et
al., 2022), Tabet et al. (2017), and Patient 23 in the study by Verhoeven et al. (2020), as well as
Cases 10, 16, and 36 described by Kohlenberg et al. (2020) and Cases 1, 2, and 3 described by
Bey et al. (2020).
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Of these individuals, ~38% (6/16) experienced visual hallucinations (De Rubeis et al., 2018,
Accogli et al., 2019, Bey et al., 2020, Galosi et al., 2021), ~31% (5/16) experienced auditory
hallucinations (De Rubeis et al., 2018, Bey et al., 2020, Hu et al., 2020), three additional
individuals experienced unspecified hallucinations (Egger et al., 2016, Tabet et al., 2017,
Rysstad et al., 2022), and ~25% (4/16) experienced paranoia (Bey et al., 2020, Kohlenberg et al.,
2020). Additional psychotic symptoms included bizarre (Hu et al., 2020), depressive (Rysstad et
al., 2022), and unspecified (Jungova et al., 2018) delusions, as well as disorganization in two
individuals (Verhoeven et al., 2020, Rysstad et al., 2022).

Moreover, in addition to these 16 individuals, possible symptoms of psychosis were described
for two other patients in the study by Kohlenberg et al. (2020) (Case 33 and 38). However, their
symptoms (e.g., bizarre behavior, disorientation, and self-talk) were not definitively frankly
psychotic in nature (e.g., well characterized hallucinations or delusions). Nonetheless, these
individuals were included in this review given that a brief psychotic episode was queried in the
former’s case, while the latter individual was observed talking to herself in the context of
psychiatrically decompensating (likely representing response to internal stimuli).

Antipsychotic Treatment Response and Tolerability

Information regarding antipsychotic treatment response was provided for only 17 individuals,
and in many cases the corresponding descriptions were either vague and/or not specific to
symptoms of psychosis. With these caveats in mind, ~76% (13/17) of individuals at a minimum
exhibited a partial and/or temporary response to at least one antipsychotic trialed (Messias et al.,
2013, Jungova et al., 2018, Accogli et al., 2019, Bey et al., 2020, Verhoeven et al., 2020, Rysstad
et al., 2022, Boley et al., 2024), whereas only four individuals were clearly reported to have had
an exclusively poor response to antipsychotic therapy (Denayer et al., 2012, Li et al., 2016, Bey
et al., 2020). A wide range of antipsychotics have been reported, with the two most common
being olanzapine and risperidone, both having been used in eight cases. However, response to
risperidone was described for only one individual whose symptoms were treatment refractory
(Bey et al., 2020), whereas olanzapine was reported to be of at least some benefit in six cases
(Jungova et al., 2018, Bey et al., 2020, Verhoeven et al., 2020, Boley et al., 2024). Specifically,
as noted in Table 1, two individuals treated with olanzapine in the study by Verhoeven et al.
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(2020) were noted to have exhibited “stabilization of mood and behaviour” and “stable
functioning”, respectively. Boley et al. (2024) stated that regular olanzapine use “seemed to
decrease the fluctuations” of manic and psychotic symptoms “over time”, whereas Case 2
described by Bey et al. (2020) was reported to have gradually returned to “her neuropsychiatric
baseline over 8 months” in response to being switched from aripiprazole to olanzapine, in
addition to being maintained on oral contraceptives and lamotrigine (after experiencing manic
and psychotic symptoms, followed by depression, catatonia, and regression). Lastly, Jungova et
al. (2018) reported that their patient was “cured by olanzapine, benzodiazepine, and
maprotiline”. They also later noted that “therapy by olanzapine was continued with good
antipsychotic effect”, before eventually being tapered due to side effects. Importantly however,
response to olanzapine in the sixth case was specifically described in relation to catatonia, and
possibly with the concurrent use of ECT (Verhoeven et al., 2020). The dose range of olanzapine

across studies was 2.5 mg-20 mg, with both mean and median doses of 10 mg.

Quetiapine was reported to be of benefit in four cases (Messias et al., 2013, Verhoeven et al.,
2020, Boley et al., 2024), with a dose range of 600-1200 mg, and a mean dose of 850 mg. The
only other antipsychotics reported to have had some therapeutic benefit (in one case each) were
clozapine (Bey et al., 2020), pipamperone (Verhoeven et al., 2020), chlorprothixene (Jungova et
al., 2018), and aripiprazole (Rysstad et al., 2022).

Of the individuals who responded to one of these six antipsychotics, age at the time of treatment
ranged from 14 to 52 years with a mean age of 33.9 years, excluding two individuals whose
specific ages were not provided; however, both of whom were reported to be in their late 20s
(Rysstad et al., 2022, Boley et al., 2024). Clinical details relevant to prescribing antipsychotic
medications in the real world, such as weight/body mass index and vital sign information, were

not provided in any of these articles.
The only antipsychotics specifically reported to have been ineffective (in one case each) were

aripiprazole (Bey et al., 2020) and risperidone (Bey et al., 2020) (as mentioned); however, the

doses used in these cases were not provided.
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Side effects were reported in only four cases (Denayer et al., 2012, Egger et al., 2016, Jungova et
al., 2018, Rysstad et al., 2022), and most notably involved concern for neuroleptic malignant

syndrome in one individual (Denayer et al., 2012).

Additional Articles of Relevance

Three additional articles of relevance were identified (Gauthier et al., 2010, Shaw et al., 2011, de
Sena Cortabitarte et al., 2017); however, they were not included in Table 1 or in the main
analyses, as they either provided very few phenotypic details or did not provide information in a
patient-specific manner. The only exception was the inclusion of the study by Gauthier et al.
(2010) in the age of onset calculations. Two of these studies sequenced schizophrenia spectrum
disorder cohorts and identified a small number of individuals with SHANK3 variants, but
provided minimal clinical information (Gauthier et al., 2010, de Sena Cortabitarte et al., 2017).
The other study, relying on parental reports, found high psychosis scores in children with Phelan-

McDermid syndrome; however, no patient-specific data were provided (Shaw et al., 2011).

Discussion:

This review identified 18 articles that provided phenotypic information with respect to symptoms
of psychosis in a patient-specific manner for 35 individuals who harboured genetic variants
associated with Phelan-McDermid syndrome. A number of findings in particular deserve further

discussion.

First, it is notable that so few published reports exist given that psychosis is a commonly cited
feature of Phelan-McDermid syndrome (Srivastava et al., 2023). Moreover, not only is the
absolute number of published reports low, but many of which provide very limited clinical
information (at least with respect to symptoms of psychosis). For example, information regarding
the type of psychotic symptoms that occurred, as well as details pertaining to antipsychotic
treatment response, were available for less than half of all cases, with often vague and minimally
detailed descriptions provided. Nonetheless, ~76% of individuals whose response to treatment
was described exhibited at least partial and/or temporary improvement in relation to a variety of
antipsychotic medications, suggesting that antipsychotic therapy may be reasonably efficacious

for symptoms of psychosis in Phelan-McDermid syndrome. In particular, olanzapine was found

https://doi.org/10.1017/neu.2024.46 Published online by Cambridge University Press


https://doi.org/10.1017/neu.2024.46

to be of benefit for six individuals at typical (or even low) doses (Jungova et al., 2018, Bey et al.,
2020, Verhoeven et al., 2020, Boley et al., 2024) and there were no reports of olanzapine non-
response. Similarly, quetiapine was reported to be of benefit in four cases (Messias et al., 2013,
Verhoeven et al., 2020, Boley et al., 2024) and there were no reports of quetiapine non-response;
however, supratherapeutic doses were used for two of the four individuals (1000 mg and 1200
mg) (Verhoeven et al., 2020, Boley et al., 2024), potentially indicating a suboptimal response to
lower doses. Clozapine was used in two patients (Bey et al., 2020, Boley et al., 2024) but
treatment response was described for only one, and although this individual’s symptoms
improved, they were also undergoing concurrent cyclophosphamide therapy, confounding the

interpretation of matters (Bey et al., 2020).

Importantly, despite these arguably encouraging findings, the possible benefits of antipsychotic
therapy must be weighed against the potential for inducing catatonia in Phelan-McDermid
syndrome, such that current guidelines recommend that doses be kept low (Srivastava et al.,
2023) and that the use of antipsychotic monotherapy be approached with caution (van Balkom et
al., 2023). Perhaps surprisingly, only one article included in this review explicitly commented on
a possible relationship between the use of antipsychotics and the development of catatonia in
their respective patients (Kohlenberg et al., 2020). Moreover, the authors of this study did not
provide patient-specific information in this respect but noted that seven of the 20 individuals in
their cohort who experienced catatonia were on neuroleptics at the time of catatonic symptom
onset (however, it is not clear how many of these individuals experienced psychosis). For only
two other individuals included in this review is it made clear that antipsychotic treatment
preceded the development of catatonic symptoms, such that the use of antipsychotic medication
could have conceivably contributed (Case 2 in the study by Bey et al. (2020) and Patient 4 in the
study by Denayer et al. (2012)); however, specific timeline details strongly supporting this
possibility in these cases are lacking. Otherwise, numerous of the individuals described by
Verhoeven et al. (2020) included in this review had a lifetime history of both catatonia and
exposure to antipsychotics, making a relationship between the two possible, but entirely
speculative. Although not specific to Phelan-McDermid syndrome, it is worth noting that higher
potency antipsychotics are thought to carry a greater risk of inducing catatonia, and as such the

use of atypical antipsychotics with a lower affinity for D2 receptors, including olanzapine and
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quetiapine, may be preferable in individuals with, or at risk for catatonia, when antipsychotic
therapy is indicated (Smith and Holmes, 2023).

Another interesting finding is how infrequently side effects were noted to have occurred in
general, particularly given that intellectual disability populations are known to be sensitive to
certain side effects of antipsychotic medications (Sheehan et al., 2017). However, in the vast
majority of cases there was simply no mention of side effects, rather than an explicit statement
that no side effects occurred or that antipsychotic therapy was well tolerated. As such, in some

instances the occurrence of side effects may have conceivably been omitted from the reports.

Phenomenologically, more individuals experienced visual hallucinations than any other
particular psychotic symptom, including auditory hallucinations or paranoia. Moreover, visual
hallucinations were the only psychotic symptom reported in two cases (Accogli et al., 2019,
Galosi et al., 2021), suggesting that the nature of psychotic presentations in Phelan-McDermid
syndrome (at least in a subset of patients) may be qualitatively different than in general
schizophrenia populations, given that the occurrence of visual hallucinations in isolation is
unusual for schizophrenia. However, it is important to note that one of these individuals also had
an early-onset form of Parkinson’s disease, which may have accounted for the development of

visual hallucinations (Galosi et al., 2021).

The age of onset was also much younger in many cases than is typical of schizophrenia or any
other primary psychotic disorder, arguably further distinguishing Phelan-McDermid syndrome-

associated psychosis from ‘idiopathic’ schizophrenia.

Another notable but perhaps unsurprising finding is that the majority of individuals also
experienced either catatonic or mood symptoms (often bipolar disorder-like presentations), and
half experienced both. This further distinguishes Phelan-McDermid syndrome-associated
psychosis from the typical phenotype of schizophrenia, as although estimates vary, far less than
half of individuals with ‘idiopathic’ schizophrenia experience catatonia (Walther and Strik,
2016), and schizophrenia by definition is not associated with a significant burden of mood

symptoms. As such, bipolar 1 or 2 disorder with psychotic features or schizoaffective disorder
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are presumably more applicable diagnoses for the majority of patients with Phelan-McDermid
syndrome when psychotic symptoms are present. Nonetheless, given that no mood symptoms
were explicitly reported in ~19% of cases, typical schizophrenia-like presentations may still be
possible (the presence of any comorbid neurodevelopmental abnormalities notwithstanding).
Arguing against this, however, is that age of onset was reported for only two individuals without
a history mood symptoms (Bey et al., 2020, Kohlenberg et al., 2020), and in both cases it was
atypically early for schizophrenia (13 and 14 years of age) (Lewine and Hart, 2020).

This review had a number of limitations that seriously confound interpretation of the results, not
the least of which being how few reports have been published. Moreover, the available
information is largely anecdotal, having come from case reports or relatively small case series.
Additionally, many of the reports provided very limited and often vague clinical information
with respect to symptoms of psychosis. For example, regarding treatment response, although
general statements were sometimes made to describe improvements in behaviour, mood, and/or
functioning, it was often difficult to delineate the therapeutic effects of antipsychotic therapy on
the individuals’ symptoms of psychosis, specifically. Further confounding the assessment
thereof, in eight cases antipsychotic therapy was used in combination with a mood stabilizer
(Jungova et al., 2018, Bey et al., 2020, Verhoeven et al., 2020, Boley et al., 2024), making it
impossible to disentangle the individual therapeutic effects of each. This is particularly
problematic given that all eight of these individuals were considered treatment responders,
meaning that ~62% (8/13) of those who benefitted from antipsychotic therapy were also taking a
mood stabilizer; however, in one of these cases olanzapine was initially reported to have had a
“good antipsychotic effect” in the absence of a mood stabilizer (before this individual later
relapsed, prompting the addition of valproic acid among other medications) (Jungova et al.,
2018). Similarly, one of the other individuals who responded to antipsychotic therapy was
concurrently treated with cyclophosphamide (Bey et al., 2020) and another may have received
ECT (Verhoeven et al., 2020). This caveat particularly calls into question the efficacy of both
olanzapine and quetiapine in in this context, given that of the six individuals who responded to
olanzapine, four were also taking a mood stabilizer (Bey et al., 2020, Verhoeven et al., 2020,
Boley et al., 2024) and one may have received ECT (Verhoeven et al., 2020), and of the four
individuals who responded to quetiapine, three were taking a mood stabilizer (Verhoeven et al.,
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2020, Boley et al., 2024). As such, the degree to which antipsychotic therapy, specifically,

contributed to symptom improvement in these cases remains unclear.

The results with respect to treatment response in particular may also have been influenced by a
positive publication bias. Similarly, it is possible that treatment response was poorer among the
individuals described in the reports that mentioned the use of antipsychotics but that did not

provide any information pertaining to their effectiveness.

Lastly, as noted by Shaw et al. (2011), correctly diagnosing psychotic symptoms in Phelan-
McDermid syndrome may be difficult given the broader developmental phenotype of this
population, and similar concerns have been raised with respect to other genetic
neurodevelopmental disorders (Colijn and Stowe, 2024). In particular, the common occurrence
of intellectual disability in Phelan-McDermid syndrome may impact an individual’s capacity to
reliably describe their inner experiences, especially considering the high prevalence of
significant speech/language impairment, including a total absence of speech in some cases
(Burdeus-Olavarrieta et al., 2023). Moreover, numerous autistic behaviours can superficially
resemble response to internal stimuli and other psychosis-mediated clinical observations. In my
own experience as a clinician, differentiating between child-like retreat into fantasy and frank
psychosis can be a difficult task in Phelan-McDermid syndrome, particularly given the numerous
aforementioned confounding variables potentially at play. Perhaps the most helpful
distinguishing feature to consider is the evolution (or lack thereof) of such symptoms
longitudinally, relative to an individual’s psychiatric baseline. With this in mind, at a minimum
treatment should be considered when query psychotic symptoms, as a result of having
qualitatively changed over time, become more prominent, distressing, and/or functionally
impairing. However, the choice of treatment may in part depend on the presence or absence of
other neuropsychiatric and medical issues, and should conform, where possible, to
recommendations from existing guidelines (Srivastava et al., 2023, van Balkom et al., 2023).
More broadly speaking, the results of this review in general should be interpreted in the wider

context of these papers’ recommendations, rather than viewed as a replacement for them.
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Given the relatively few reports of psychosis occurring in Phelan-McDermid syndrome, it is
recommended that clinicians who have assessed and managed symptoms of psychosis in this
population consider publishing their clinical experiences in this respect (at a minimum individual
case reports, but ideally larger case series or cohort data). Information that will bolster the
usefulness of future reports in this context include psychosis age of onset, the cooccurrence and
temporal association between psychotic symptoms and other clinical features (in particular,
catatonic and mood symptoms), the temporal association between the development of catatonia
and the initiation of antipsychotic therapy, relevant laboratory/imaging/electrophysiology results
to rule out contributory medical issues, and of course a robust description of the psychotic
symptoms, as well as the authors’ rationale for excluding non-psychotic explanations for such
symptoms. With respect to treatment, it is imperative that the doses employed (and resultant
blood levels where possible), therapeutic response, the occurrence of side effects, and the use of

concurrent psychotropic medications, be systematically described.

Conclusion:

This systematic review perhaps most importantly highlights the paucity of high quality clinical
data pertaining to the occurrence of psychotic symptoms in Phelan-McDermid syndrome. The
findings nonetheless suggest that although psychotic features occur in a subset of affected
individuals, the nature of such presentations may qualitatively differ from that observed in
general schizophrenia populations. In particular, psychotic symptoms may have an earlier age of
onset in Phelan-McDermid syndrome and may be more likely to occur in combination with
catatonic and mood symptoms. Visual hallucinations may also be more common (in general and

possibly specifically in the absence of auditory hallucinations).

Additionally, although antipsychotic medications, in particular olanzapine and quetiapine, may
be effective in treating psychotic symptoms in this population, the corresponding evidence is
anecdotal, based on a very small number of reports, and confounded by the frequent concurrent
use of various mood stabilizers. As such, this review highlights the need for more published
reports with detailed phenotypic descriptions, including with respect to antipsychotic treatment
response, before any firm conclusions can be drawn. With this in mind, clinicians should

continue to make treatment decisions in this context in accordance with published guidelines that
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address the management of other common neuropsychiatric symptoms in Phelan-McDermid

syndrome.
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Table 1. Patient-Specific Clinical Information in Phelan-McDermid Syndrome-associated Psychosis

Study Proband Age of Catatonia | Comorbid | Psychotic Disorder | Antipsychotic Therapy Antipsychotic Side Effects
Psychosis Mood Diagnosis and/or (total daily dose)* Treatment Response
Onset Symptoms | Psychotic
(years) Symptoms
Accoglietal. | - 15 No Not VH not specified Gradual improvement NR
(2019)* explicitly
stated
Bey et al. Case 1 13 Yes No AH, VH not specified Poor NR
(2020)

Case 2 14 Yes Yes AH, VH aripiprazole (NR), Poor NR
olanzapine (NR), Temporary improvement | NR
possibly others not
specified

Case 3 12 Yes Unclear AH, VH, paranoia Poor NR
risperidone (NR)

Case 4 Unclear No Yes no details provided Improvement NR
clozapine (NR)®,
others no specified

Boley et al. - Unclear Yes Yes no details provided aripiprazole (NR), It is noted that various “minimal side
(2024)** risperidone (NR), symptoms (including effects”
ziprasidone (NR), psychotic symptoms)
asenapine (NR), returned when
clozapine (NR), antipsychotics were
haloperidol (NR), stopped. Quetiapine and
quetiapine (1200 mg)®, olanzapine in particular
olanzapine (2.5 mg)° were noted to be
partially effective.
Breckpot et Patient 1 NR Yes No “unspecified NR - -
al. (2016) nonorganic
psychosis”
Patient 2 NR Yes No NR - -
“unspecified
nonorganic
psychosis”

https://doi.org/10.1017/neu.2024.46 Published online by Cambridge University Press



https://doi.org/10.1017/neu.2024.46

Denayer et al. | Patient 4 NR Yes Yes no details provided not specified Poor concern for
(2012) NMS
De Rubeiset | S12 12-13 Yes Yes AH, VH NR - -
al. (2018)
Egger et al. Patient 2 ~22 No Yes unspecified haloperidol (NR) NR possible
(2016)*** hallucinations risperidone (NR) NR serotonin
syndrome in
combination
with
paroxetine
Fokstuen et 7 NR No No no details provided NR - -
al. (2016)
Galosi et al. - 13 Yes Yes VH, “psychotic none - -
(2021)**** features”
Hu et al. - NR NR NR AH, “bizarre NR - -
(2020) delusion”
Jungovaetal. | - 23 Yes Not “acute and transient risperidone (NR) NR EPS
(2018)***>** explicitly psychotic disorder”, | olanzapine (20 mg) Good (before relapses) EPS, weight
stated, but | “atypical bipolar quetiapine (NR) NR +
patient psychosis”, delusions | chlorprothixene (NR) Good NR
diagnosed haloperidol (NR)® NR NR
with NR
“atypical
bipolar
disorder”
Kankuri- Sister 36 No Yes no details provided none - -
Tammilehto
etal. Brother 15 No Yes no details provided risperidone (NR), NR NR
(2021)***x*x haloperidol (NR) NR NR
Kohlenberg Case 10 14? Yes Yes paranoia NR - -
et al. (2020)
Case 16 13 Yes Yes paranoia NR - -
Case 19 Unclear Yes Yes no details provided NR - -
Case 33 7 Not Yes “bizarre behavior NR - -
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Case 36

Case 38

14

15

explicitly
stated

Yes

Yes

No

Yes

with

agitation,
disorientation and
insomnia”

paranoia

“talking to self” (not
explicitly
characterized as
being psychotic in
nature, however)

NR

NR

Li et al.
(2016)

Case 2

NR

Yes

No

no details provided

not specified

Poor

NR

(2013)

Messias et al.

32

Yes

Yes

No frank psychotic
symptoms described,
but her episode of
confusion and
bizarre behavior was
characterized as
representing a
psychotic episode
and she carried
diagnoses of “major
depressive disorder
with psychotic
features” and
schizophrenia

quetiapine (600 mg)

Good

none reported

(2022)

Rysstad et al.

“late
twenties’

s

Not
explicitly
stated

Yes

“depressive
delusions” (belief
that family members
had died),
hallucinations,
disorganization

risperidone (2 mg)
aripiprazole (10 mg)
olanzapine (15 mg)°

Not for psychosis
Partial
Used to treat mania

bradykinesia
tremor
none

Tabet et al.
(2017)

11

NR

No

Yes

unspecified
hallucinations

NR
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Verhoeven et
al. (2020)

Patient 1

Patient 2

Patient 16°

Patient 18

Patient 20°

Patient 22°

Patient 23

Patient 24

NR

NR

NR

NR

NR

NR

NR

NR

Yes

Yes

Yes

Yes

No

No

Yes

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

“atypical (cycloid)
psychosis)”

“manic psychosis”

“affective psychosis”

no details provided

“manic psychosis”

no details provided

previous diagnosis of
“schizophrenia,
disorganized
subtype” and
diagnosed by the
authors as having
“schizoaffective
disorder with
catatonic features”

olanzapine (15 mg)®,
others not specified

none

zuclopenthixol (NR),
periciazine (NR),
pimozide (NR),
thioproperazine (NR),
haloperidol (NR),
thioridazine (NR),
pipamperone (120 mg)

risperidone (NR)
olanzapine (NR)
quetiapine (600 mg)"

pipamperone (120 mg)®,

others not specified

quetiapine (1000 mg)"

olanzapine (2.5 mg),
others not specified

pipamperone (NR),

“stabilization of mood
and behaviour”

NR
NR
NR
NR
NR
NR
NR

NR

NR

“stabilization of mood
and behaviour”

“initially, relative
amelioration of general
functioning, later
followed by slowly
progressive
deterioration”

“stabilization of mood
and behaviour”

“spontaneous remission
of

catatonic features
slowly progressive
deterioration” (with
ECT?)

NR

NR
NR
NR
NR
NR
NR
NR

NR
NR
NR

NR

NR

NR

NR
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“recurrent psychoses | sulpiride (NR), NR
with hypomanic haloperidol (NR), NR
features” risperidone (NR), NR NR
levomepromazine (NR) NR NR
olanzapine (10 mg)* NR NR
NR
NR
“stable functioning”

*this individual also had Turner syndrome

**this individual also had a central nervous system BH, deficiency

***this individual’s psychotic symptoms in retrospect were queried to have related to an underlying delirium caused by a urinary tract
infection

****this individual also harboured a SYNJ1 variant classified as “likely pathogenic” presumably accounting for her early-onset
parkinsonism

*****this individual’s psychiatric episodes were believed to be triggered by fever

*Fxx***psychotic symptoms developed around the time that seizures recurred and both her seizures and psychosis resolved with
benzodiazepine therapy

%oreviously published in Verhoeven et al. (2013)

®previously published in Egger et al. (2016)

‘does not include mood stabilizers or other treatments (e.g., forms of immunotherapy or electroconvulsive therapy)

dused in combination with mood stabilizer(s)

*this individual’s symptoms improved on clozapine but in combination with cyclophosphamide

AH=auditory hallucinations; VH=visual hallucinations; NR=not reported; ECT=electroconvulsive therapy; EPS=extrapyramidal

symptoms
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