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Delusions, Hallucinations,
and Cognitive Decline in
Middle Age: A Case of
Dementia, GIGYF2 Gene
Mutation, and 22qm
Duplication

Dear Editor,

e detected a novel heterozy-

gous mutation in the Grb-10

interacting GYF protein-2
(GIGYF2) gene and a short duplication
of chromosome 22qi1.2 in a person who
developed symptoms of psychosis and
dementia. Overlaps between the two
syndromes are often seen,' and under-
standing the genetic correlates may help
better appreciate these syndromes and
the related biological mechanisms.

Case Presentation

Ms XZ, a s55-year-old homemaker, pre-
sented with a history of gradual change
in behavior, perceptual disturbances,
and cognitive decline over three years,
with rapid progression over the last six
months. There was no history of pre-
existing medical or psychiatric illness,
but one sibling had committed suicide.
The illness began with suspicious-

FIGURE 1.

Lollipop Plot of GIGYF2 Gene, Showing the Exonic Variants
Involved in Parkinson’s Disease (Red) and DLB (Green) from the
Previous Studies. The Variant Detected in the Patient Is Depicted
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ness, delusion of reference, auditory
hallucinations, and unprovoked irrita-
bility. She was diagnosed with late-onset
psychosis. However, her symptoms did
not improve with antipsychotic treat-
ment, and she developed akathisia and
tardive dyskinesia. A year later, she
developed nihilistic delusions, visual hal-
lucinations, and cognitive impairment.
Over the next six months, she became dis-
oriented, misidentified family members,
developed apathy and forgetfulness, and
required assistance for all activities.
Neurological examination revealed
mild tremors in the upper limbs, mask-
like face, and decreased expressive
movements. She was apathetic and con-
fused; had visuospatial disorientation,
anomia, and sundowning; and scored 3/31
on the Hindi Mental Status Examination.>

” 014 1

Except for mild dyslipidemia, the hemo-
gram, metabolic parameters, electrolytes,
thyroid functions, vitamin Bi2, and folate
levels were unremarkable. Investiga-
tions for autoimmune encephalitis or
common infections of the central nervous
system were negative. The electroen-
cephalogram showed fast beta activity,
which might be secondary to the use of
benzodiazepine medications. Magnetic
resonance imaging of the brain showed
a mildly dilated ventricular system with
a prominence of the Sylvian fissures. The
fluorodeoxyglucose-positron  emission
tomography (FDG-PET) scan revealed a
severe decrease in tracer uptake in bilat-
eral parieto-occipital lobes, involving
the middle and inferior occipital lobes,
cuneus, precuneus region, extending to
lingual gyri (Figures S1A and SiB). In
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occipital lobes, there was distinct sparing
of the calcarine cortex and relative sparing
of the posterior cingulate gyrus (cingulate
island sign; Figures S2A and Sz2B). The
clinical symptoms, features of parkinson-
ism, sensitivity to antipsychotic drugs,
and evidence of atrophy on MRI and PET
scans suggested a diagnosis of dementia
with Lewy bodies syndrome.’

The clinical exome (supplementary
methods) revealed a duplication of
chromosome 22qii.21 region (chrzz:
18893888-?_19002019+?dup, HG19),along
with a novel heterozygous (predicted
pathogenic) mutation in the GIGYF2 gene
in chromosome 2 (chr2:233656013C>G,
p-Pro38oArg). No repeat expansion for
Huntington’s disease; spinocerebellar
ataxia types 1, 2, 3, or 12; or the hexanucle-
otide containing Coorf72 were detected.

Discussion

A mutation in the GIGYF2 gene in the
PARKi1 locus of chromosome 2q 36-37 has
been identified in familial Parkinson’s
disease (PD) in the European population.*
Many variants in the gene have been
linked to the risk of PD. The variant
detected in this patient (p.Pro38oArg)
is an ultrarare mutation (not present in
gnomAD) and is located in a region of
the gene that also hosts many mutations
associated with PD (Figure 1). The gene is
involved in mRNA processing and is highly
intolerant to the loss of function variation
(gnomAD, pLI: 1).5 Variants in the gene are
also implicated in autism and schizophre-
nia in addition to PD and dementia with
Lewy bodies (Table S1), and the effects of
these on the brain and behavior have been
modeled in the zebrafish.6

The relationship between duplication of
the 22qu1 region and psychosis or demen-
tia is relatively ambiguous. Duplications
are detected in 1 in 700 individuals with
developmental disorders, often inher-
ited in an autosomal dominant manner
(OMIM:608363), with concomitant intel-
lectual disability, facial dysmorphism,
stunted growth, Attention deficit hyper-
activity disorder, autism,”® and severe
psychoses.® There is no history of any
developmental deficits or intellectual dis-
ability in this patient, and the physical
examination had not revealed any dys-
morphic features. However, the identified
duplication of a short region involves three
genes (DGCR6, PRODH, and DGCRs5) often
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implicated in the risk for schizophrenia, as
suggested in 22quidel syndrome.

Both variations detected in the person
may have a bearing on her clinical condi-
tion. Each of these variants by themselves
may be insufficient to explain the clinical
syndrome. The simultaneous occurrence
of two rare variants could be the reason for
this unusual emergence of both psychotic
symptoms and dementia in middle age.
This was much younger than the usual
age at the onset of dementia but much
older than a typical onset of schizophrenia.
Co-occurrence of multiple risk variants
can happen in individuals in a stochastic
manner or by de novo genetic alterations, as
was reported in a person with chromosome
22qu deletion, who also had an expanded
Huntington’s disease allele and complex
symptomatology involving features of
both.'® We cannot rule out the possibility
that rare exonic variants in unidentified
risk genes or noncoding variants that are
not explored as part of clinical exome have
arolein this complex phenotype.

Even though a direct genotype-phe-
notype relationship cannot be made in
the absence of functional studies, this
case report illustrates that greater use of
genomic information may help us iden-
tify “risk” genes and pathways, which,
although rare, may help us understand the
neurobiology of these syndromes better.
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Mania Precipitated by Oral
Clomiphene in an Adult
Male: A Case Report

To the editor,

lomiphene is a selective estrogen

receptor modulator used to treat

infertility in women. It is also
used off-label to treat hypogonadism
and infertility in men. Its estrogen an-
tagonizing action on the hypothalamus
increases the secretion of luteinizing
hormone, thereby leading to an increase
in testosterone levels and improvement
in fertility.' Serious psychiatric adverse
events are considered rare with clomi-
phene; nonetheless, reports link it to
exacerbations of prior psychiatric ill-
ness.>>* We report the case of an adult
male who developed a manic episode de
novo following six months of therapy
with clomiphene citrate.

Case Report

Mr A, a 36-year-old male with mild
intellectual developmental disorder,
presented to the emergency room with a
two-month history of persistent irritable
mood, increased energy levels, increased
goal-directed activity, and being assaul-
tive/abusive, unlike his usual self. On
examination, he was restless and dis-
tractible, with inappropriately cheerful
affect. He was admitted for management
of excitement. On further probing, it
emerged that from age 18, he was under

regular psychiatric treatment with low
dose risperidone (1-2mg) and divalproex
sodium (250mg) for behavioural changes
that included intermittent anger spells
and being adamant. However, these
behaviors were neither persistent nor
pervasive before the current episode.

His treatment history further revealed
that he was taking Tab. clomiphene citrate
25 mg daily for treatment of infertility
and hypogonadism and that symptoms
of irritability and increased speech had
first emerged six months after initiating
therapy with clomiphene. The treating
physician then discontinued the drug. But
affective symptoms continued to worsen,
and the criteria for a manic episode
were met one month after cessation of
clomiphene. He was diagnosed with
first-episode mania, and at admission, he
scored 26 on the Young Mania Rating Scale
(YMRS). After admission, risperidone was
increased to 4 mg/day and divalproex was
increased to 500 mg/day at 10 mg/kg body
weight. Tab. quetiapine 75 mg per day was
added to control excitement. A week later,
there was a significant reduction in the
intensity of aggression and irritable mood.
He scored 8 on YMRS and was discharged
at the request of his family. Informed
consent was obtained from the patient and
family for publishing the report.

Discussion

Because our patient had no prior syn-
dromal manic episode and the current

episode occurred after the initiation of
clomiphene therapy, it is possible that
the drug precipitated the episode. A
score of 6 in the Naranjo Adverse Drug
Reaction Probability Scale suggests
“probable” causality.

Serious psychiatric adverse events
are unusual with clomiphene. Most
such cases reported are of women who
had onset of symptoms within the first
two weeks of treatment; these atten-
uated significantly after stopping the
drug. Those with a past psychiatric
history appear more vulnerable.>»+ To
our knowledge, only one prior report
of a male patient exists; this was a
middle-aged adult with known bipolar
disorder in remission who developed
a manic episode within a week of
initiating clomiphene therapy.s Our
patient was unique in that there was
no predisposing history of an affective
illness, though the presence of intel-
lectual developmental disorder is a risk
factor. Further, the onset of mania was
delayed by several months after initi-
ation of clomiphene; in contrast, all
prior incriminating reports recorded
the emergence of affective symptoms
within days to weeks of initiation of the
agent. Thus, the index case adds to the
body of evidence on psychiatric adverse
effects on clomiphene.

Clomiphene increases the amount
of testosterone secreted from Leydig
cells, which in turn increases the
amount of estrogen produced through
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