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SUMMARY

Fragile X syndrome (FXS) is the most common inherited cause of intellectual disability and autism
spectrum disorder. In most cases, it is due to an expansion of the CGG triplet to more than 200
repeats within the promoter region of the FMR1 gene. In the premutation (PM) the trinucleotide
is expanded to 55-200 repeats. PM carriers can present with disorders associated with the PM
including fragile X-associated tremor/ataxia syndrome (FXTAS) and fragile X-associated ovarian
insufficiency (FXPOI). Recently fragile X-associated neuropsychiatric disorders (FXAND) was
proposed as an umbrella term to include the neuropsychiatric disorders that are more prevalent in
PM carriers compared to the general population such as anxiety, depression, chronic fatigue, alcohol
abuse, and psychosis, among others. The patient in our study was evaluated by a team of clinicians
from the University del Valle in Cali who traveled to Ricaurte, a Colombian town known for
being a genetic geographic cluster of FXS. A detailed medical history was collected and complete
physical, neurological and psychiatric evaluations were performed in addition to molecular and
neuroradiological studies. We report the case of a 78-year-old man, PM carrier, without FXTAS
whose main clinical presentation consists of behavioral changes and psychosis. Brain imaging
revealed white matter lesions in the periventricular region and mild cerebral atrophy. Although
anxiety and depression are the most common neuropsychiatric manifestations in PM carriers, it
is important to perform a complete psychiatric evaluation since some patients may present with
behavioral changes and psychosis.
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1. Introduction
Fragile X Syndrome (FXS) is the most common
inherited cause of intellectual disability and autism
spectrum disorder (ASD) and is caused in the majority
of cases by an expansion of the CGG repeat to > 200
repeats, in the 5' untranslated region of the fragile X
mental retardation (FMR1) gene on the X chromosome
(Xq27.3). This expansion, called the full mutation,
leads to methylation of the promoter and low or absent
levels of the FMR1 protein (FMRP) (1). Individuals
with FXS present with intellectual disability of varying
degrees and, approximately 50-60% present with ASD.
Common phenotypical features include an elongated
face, prominent ears, and macroorchidism in males (2).
The normal number of CGG repeats is < 40 repeats, 4154 CGG repeats are considered the gray zone, and 55-

200 is considered the premutation (PM) (3). PM carriers
are known to develop FMR1 associated disorders
such as fragile X-associated tremor/ataxia syndrome
(FXTAS) which is a late-onset neurodegenerative
disease with varying clinical manifestations including
intention tremor, cerebellar ataxia, neuropathic pain,
parkinsonism, memory, and executive function deficits
among others (4). Fragile X-associated premature
ovarian insufficiency (FXPOI) is another premutation
disorder in approximately 20% of women with the
premutation and is characterized by amenorrhea at an
age earlier than 40 years (5).
Over time, neuropsychiatric manifestations in PM
carriers with and without FXTAS have been reported
including depression, anxiety, attention-deficit/
hyperactivity disorder (ADHD), and insomnia (6-9). A
new clinical term has been proposed in order to raise
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awareness of the neuropsychiatric manifestations in PM
carriers, fragile X-associated neuropsychiatric disorders
(FXAND) (6). Although some studies have not found
an increased risk of neuropsychiatric disorders in
carriers (10,11), the majority of controlled studies have
found significantly higher rates of neuropsychiatric
disorders in carriers including depression, anxiety,
ADHD, social phobia, chronic fatigue and personality
traits such as those present in obsessive-compulsive
disorder (OCD) (12-20). A recent blinded study from a
large population associated with a health care program,
Marshfield, demonstrated several psychiatric problems
at a much higher rate in premutation carriers compared
to controls (21). An increase in alcohol consumption
and psychoactive substance abuse among PM carriers
has been reported which is detrimental and has been
shown to accelerate neurodegeneration (22-25). Since
the proposal of FXAND as an umbrella term for
neuropsychiatric manifestations in PM carriers, there
have been two case reports published reporting patients
who presented mainly with behavioral and psychiatric
manifestations exemplifying FXAND as a condition
that is separate from the other well‐known premutation
disorders (26,27).
Here, we report the case of a male PM carrier
without FXTAS whose primary presentation consists
of neuropsychiatric manifestations and therefore
contributes to cases of PM carriers who could be
categorized under FXAND. To date, only two cases that
exemplify FXAND have been published. This case adds
to the varied neuropsychiatric manifestations patients
present with, including psychosis.
2. Case Report
This patient was evaluated in one of the medical
brigades done in Ricaurte, a Colombian town known for
being a genetic geographic cluster of FXS (Saldarriaga
2018). A detailed medical history was collected and
physical, psychiatric, and neurological examinations
were completed. The Scale for the Assessment and
Rating of Ataxia (SARA) (28) and the Fahn-Tolosa
Marín Clinical Rating Scale for Tremor (FTM) (29)
were applied for the evaluation of clinical signs of
FXTAS. Genetic testing results were obtained from
previous research work done by Saldarriaga and
colleagues in 2018 (30). The patient signed an informed
consent to have his case history and neurological
imaging published. Here, we describe the patient's
medical history, neuropsychiatric symptoms, and
findings on medical and imaging evaluations.
This is the case of a 78-year-old man, diagnosed as
a PM carrier with 61 CGG repeats, who presented with
a longstanding history of alcohol abuse, irritability and
in the past 3 years delusional jealousy, depression and
aggressive behavior. His birth history was unremarkable
and he didn't present any medical condition during
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childhood. He did not report any learning difficulty at
school nor problems with attention or ADHD symptoms.
At the age of 30, he started working as a boatman
and began drinking alcohol almost daily for the
subsequent 38 years. He reported he regularly drank 2-5
bottles (375 mL) of brandy or 20 beers throughout the
day. He would on some occasions spend all his salary
on drinking during payday. He experienced anxiety
only on the days when he didn't drink alcohol. He didn't
feel guilty about his alcohol consumption but was asked
by doctors and family members to reduce consumption.
He stopped drinking at the age of 68 when he was
diagnosed with hypertension and was advised to quit
his drinking habits. He denied the consumption of any
nicotine product and denied the consumption of any
psychoactive substance.
Three years ago he started having delusional
jealousy with fixed ideas about his wife, a 71-year-old
woman, being unfaithful, and having secret codes with
her lovers at night. He would awaken at 1 am due to
sounds he related to lovers coming for his wife, such as
whistles, scratching at the door, and motorcycles. He
then started sleeping with a machete (knife), hammers
or a club in his nightstand to be prepared in case of
an eventual confrontation. He would stand outside
the house if he heard a motorcycle at night with his
machete believing it was a lover approaching his wife.
His family reported that since last year he locks all
doors with chains and big locks and blocks the main
door with sofas and chairs. He admitted to previously
having thoughts about killing his wife due to her
alleged unfaithfulness but claimed he no longer has
these thoughts. His wife reported that he has never
been jealous before nor aggressive. Six months ago
they had to call the police because he was aggressive
towards his wife and daughters but responded to verbal
containment. The family members reported that when
he becomes suspicious he threatens his wife. His wife
also reported that although it has been years since they
stopped having sexual encounters, on occasions he has
made extravagant sexual proposals mentioning sexual
positions she finds to be strange.
While experiencing the described personality
changes, he has also become more irritable and the
family stated that he at times becomes angry with
otherwise innocent triggers, for example when lights
are turned on or when his grandsons take his fruits.
They claimed that when he gets upset, he presents with
rigidity and clenches his teeth. Although he denies
sleep problems, he remains vigilant throughout the
night. He usually goes to bed at 8 pm but may wake
up at 4 am to monitor for any sounds or movements
in the surroundings. He reported recent feelings of
hopelessness associated to his current worries. He met
diagnostic criteria in DSM5 for depression.
During the interview, he denied any movement-related
concerns, cognitive issues, or pain. He reported the onset
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Figure 1. Brain Magnetic Resonance Imaging: T2-weighted images (A, B, C, D, F) and T1-weighted image (E). In this brain MRI, scattered
white matter lesions affecting mainly frontal and parietal cortex are observed (A) (B) (C). Periventricular white matter lesions are also observed
(B) (C) (D). There are white matter lesions affecting anterior and posterior horns bilaterally (D). Mild-moderate cerebral atrophy is evident in the
frontal cortex (E). No white matter changes in the corpus callosum were observed, splenium sign was not present (E). No white matter changes in
the middle cerebellar peduncles were observed (F).

of progressive hearing loss 5 years ago that has not
been documented clinically nor treated with aides.
Current medications include monthly cobalamin,
gemfibrozil, metformin for diabetes type 2 diagnosed in
2001, enalapril, and nifedipine for hypertension. He was
prescribed quetiapine 25 mg/night 5 months ago but
only took it once, suspending it due to somnolence. Five
months ago his wife started giving him non-prescribed
amitriptyline 50 mg at night powdered and hidden with
his night time coffee. His daughters and wife reported
that since he has been taking amitriptyline, he has been
less aggressive, sleeps better and has stopped sleeping
with a weapon next to him, although he has continued
to lock the doors at night.
On neurological exam, there was no tremor with
finger to nose touching, no rest tremor was evident and
he was able to perform tandem gait without difficulty.
He had normal evaluation when applying both SARA,
score 1/40, and FTM scales. Vibration and pinprick
evaluation were normal in all extremities. He did not
have any primitive reflexes and his strength was normal
in all extremities. There was bilateral hearing loss
which was more prominent in his right ear. He scored
27/30 in the Mini-Mental State Examination (MMSE).
During the examination, there was a pause for coffee
when the examiners could observe the patient holding a
cup and handling utensils without difficulty and without
tremor.
This patient's cerebral MRI showed mild frontal
atrophy, mild ventriculomegaly and white matter disease
in the periventricular regions (Figure 1). There was no
evidence of symmetrical white matter hyperintensities
in the middle cerebellar peduncles - (MCP) sign - nor

white matter lesions in the corpus callosum. No other
abnormalities were observed.
The patient was seen in a medical team evaluation
in 2019. He was prescribed quetiapine 25 mg/night
and sertraline 50 mg in AM. Due to current traveling
restrictions, a telemedicine follow-up was performed.
The family reports issues with compliance to
medications but improvement regarding his delusional
thinking and sleep pattern. This patient does not
meet diagnostic criteria for FXTAS and most of his
symptoms involve neuropsychiatric problems: a history
of alcohol abuse, delusional jealousy, irritability,
depression, disinhibition and hearing loss. The hearing
loss is associated with the premutation but his other
symptoms are all related to FXAND exacerbated by
long term alcohol abuse.
3. Discussion
Here, we present a case of an adult male PM carrier with
a long history of alcohol abuse, irritability and recent
development of delusions and behavioral changes.
He does not meet the FXTAS diagnostic criteria in
carriers of a FMR1 premutation, only presenting one
minor radiologic criteria (MRI white matter lesions
in cerebral white matter) (4). Although hearing loss is
associated with aging in premutation carriers his main
clinical problem list is most consistent with the recently
described FXAND umbrella of neuropsychiatric
symptoms.
FXAND is a term that encompasses various
neuropsychiatric conditions associated with fragile
X PM carriers. In this patient his neuropsychiatric
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symptoms are also associated with white matter disease
on MRI but he does not meet criteria for FXTAS
currently, such as intention tremor, cerebellar ataxia,
and parkinsonian features (4).
Neuroradiological abnormalities have been widely
described for PM carriers with FXTAS, consisting of
white matter disease in the cerebrum and/or cerebellum,
white matter hyperintensities in the middle cerebellar
peduncles, known as the MCP sign, and in the splenium
of the corpus callosum and brain atrophy (31). The
MCP sign is present in approximately 60% of male
patients with FXTAS and is part of the major diagnostic
criteria for this condition (32,33). White matter
abnormalities in PM carriers without FXTAS, such
as in our patient, have also been described and it has
therefore been proposed that white matter pathology
may be the initial point in the pathophysiology of
neurological symptoms of carriers and perhaps puts him
at high risk to develop FXTAS in the future (34-36).
This patient presented a long-standing history,
thirty-eight years, of alcohol abuse. Excessive alcohol
consumption has been reported to be a common
condition in PM carriers compared to controls (25),
although some studies have shown alcohol consumption
rates to be similar to family control groups (37). In
1994 Dorn et al. evaluated psychiatric and behavioral
problems among fathers of women with the PM and
found that the prevalence of alcohol abuse/dependence
for male PM carriers was significantly higher compared
to controls, exceeding as well the prevalence rate of
alcohol abuse/dependence reported for first-degree
relatives of known alcoholics in a previous study (25).
It has been proposed that alcohol abuse and illicit
drug use may be common among carriers due to cooccurring anxiety, depression and ADHD (6,38).
This patient reported anxiety symptoms when not
consuming alcohol which may be explained by alcohol
withdrawal but may also indicate that his long-standing
history of alcohol abuse may have masked an anxiety
disorder. It is important to address substance abuse in
PM carriers since it has deleterious effects in the brain.
Excessive alcohol consumption has a negative effect
in white matter integrity, myelination, and promotes a
neuroinflammatory state, which aggravates the already
present neuronal oxidative stress state present in aging
carriers (6,39). PM carriers must be advised about the
increased rate of neurodegeneration due to excessive
alcohol consumption and an increased risk of developing
FXTAS (22,40).
The main neuropsychiatric symptom reported by
the family of this patient was his delusional disorderjealous type. Psychotic symptoms have been reported at
increased rates in PM carriers in some studies, although
they have been reported less frequently compared to
other disorders such as depression and anxiety. Hessl
et al. reported a prevalence of 26% of psychoticism/
psychosis in males with the PM. They found that
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elevated levels of FMR1 mRNA in PM carriers was
significantly associated with increases in psychological
symptoms, mainly obsessive-compulsive symptoms and
psychoticism/psychosis in PM males with and without
FXTAS (41,42). Our patient additionally presented with
disinhibition, irritability, and behavioral changes which
have been reported in PM carriers, especially in those
with FXTAS (10,43). It is important to note that some
studies have not found an elevated risk of significant
psychiatric symptoms in asymptomatic males with the
PM, but this conflicted evidence may be due to different
methodological approaches used in the different studies
(25,37).
Other neuropsychiatric disorders reported in PM
carriers without FXTAS include anxiety, which is the
most common neuropsychiatric problem encountered in
PM carriers, and depression, occurring in approximately
40% of PM carriers (6).
Physicians need to be aware of neuropsychiatric
symptoms in PM carriers. More studies and case
reports are needed in order to delineate and further
characterized FXAND. FXAND constitutes a separate
entity and it is important for clinicians evaluating a
carrier of the premutation to evaluate for psychiatric
and cognitive issues, even in the absence of symptoms
of the other well-known premutation disorders.
FXAND was proposed as an umbrella term in order
to raise awareness into the problems that fall under it.
To date, there are only two published case reports of
patients that exemplify this condition. In the case report
by Santos and colleagues, they present a 26-year-old
male with the premutation with depression, anxiety,
and ASD (26). In the case by G Tan and colleagues,
they present a female with the premutation and a
complex neuropsychiatric history including anxiety,
depression, substance abuse, and chronic pain (27).
This case differs in that the main psychiatric symptom
is psychosis manifested as delusional disorder-jealous
type, and behavioral changes in an older patient with no
signs and symptoms of FXTAS. The patient had been
evaluated by psychiatrists and primary care providers
who didn't associate his clinical picture to the FMR1
premutation. It exemplifies a case that can fall under the
diagnosis of FXAND as a different condition associated
to the premutation that should be considered during the
evaluation of a patient with the premutation.
Although the main neuropsychiatric manifestations
in PM carriers are anxiety and depression it is important
to perform a complete neurologic and psychiatric
evaluation since there have been reports, such as in
our patient, in which the primary manifestations are
psychosis and behavioral changes.
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