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Case Report
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Abstract

Fragile X-associated tremor/ataxia syndrome (FXTAS) affects individuals with 55-200 CGG repeats (premutation) in the 5’-untranslated region of the 
fragile X mental retardation 1 (FMR1) gene. FXTAS is a progressive neurodegenerative disorder associated with an action tremor, cerebellar ataxia, 
memory and executive function deficits, autonomic dysfunction and neuropathy. Females with the fragile X premutation are often affected by fragile 
X-associated primary ovarian insufficiency (FXPOI), and may have other medical conditions such as fibromyalgia, depression, anxiety, and immune-
mediated disorders like hypothyroidism. Here we present a case of a 54-year-old woman with tremor, ataxia, average memory skills, and executive 
function deficits who meets criteria for FXTAS. She also has anxiety, Major Depressive Disorder, fibromyalgia, chronic pain and was treated chronically 
with opioids and she overdosed on fentanyl leading to significant CNS dysfunction. 
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Introduction

Patients with the premutation (55-200 CGG repeats) in the fragile 
X mental retardation 1 (FMR1) gene have elevated FMR1 mRNA 
expression levels, which have been associated with neurotoxicity, 
potentially causing neurodevelopmental problems or neurological 
problems associated with aging in both males and females [1,2]. 
Women with the premutation face many physical and emotional 
challenges in their life especially when raising a child with fragile 
X syndrome (FXS) [3]. Women with the premutation are at risk 
for early menopause before age 40 (fragile X-associated primary 
ovarian insufficiency (FXPOI)), fibromyalgia, hypothyroidism, 
migraines, restless legs syndrome, depression, and anxiety [2,4]. 
The estimated carrier prevalence of the premutation in women in 
the USA is approximately 1: 178 [5,6] Premutation carriers may also 
develop fragile X–associated tremor/ataxia syndrome (FXTAS), a 
neurodegenerative disorder with increased prevalence with age [7]. 
FXTAS clinical features include progressive cerebellar ataxia and 
intention tremor in addition to autonomic dysfunction, peripheral 
neuropathy, and cognitive impairment [2,8]. Many individuals 
experience chronic pain and often opioids are prescribed to relieve 
pain [9]. However, anecdotal evidence suggests that those on long term 
opioid treatment may experience an increase in the white matter brain 
changes observed in those with FXTAS [10]. Here we report a case of a 
woman with FXTAS and autonomic dysfunction who experienced an 
overdose from fentanyl.

Materials and methods

The patient in this study was evaluated at the Fragile X Research 
and Treatment Center located at the UC Davis MIND Institute. The 
patient signed an IRB approved consent form for this research when 
she was seen. Data were acquired from the medical history obtained 
during study visits.

Clinical report

The patient is a 54-year-old Caucasian women with a normal 
allele of 30 CGG repeats and a premutation allele of 93 CGG repeats, 
with an activation ratio (AR) of 0.15 meaning that only 15% of her 
cells have the normal X chromosome as the active X. FMR1 mRNA 
level was 2.71 ± 0.15 times normal. She has a long history of anxiety 
beginning in childhood and intermittent depression in her adult 
life. She has a son with FXS who is relatively high functioning. She 
experienced onset of an intermittent intention tremor and postural 
tremor at age 49 bilaterally, but more pronounced in her right arm. 
Progressive balance problems began at age 48, which caused her to 
fall; her gait difficulties gradually worsened over the next few years.

Her memory problems began at age 47. Her stamina has decreased 
profoundly over the last few years. She had neuropathy with tingling 
and numbness in her legs beginning at age 39. Her medical history 
includes acid reflux, migraines with visual aura, chronic vertigo 
and chronic pain secondary to fibromyalgia. She started to smoke 
marijuana daily at age 34 to help her chronic pain. Her history also 
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includes restless legs syndrome, ovarian cysts (which were treated 
by oophorectomy at age 27), orthostatic hypotension, insomnia (for 
many years), recurrent urinary tract infections, recurrent nausea and 
vomiting (treated for the past 10 years with ondansetron). She has a 
long psychiatric history including severe anxiety, major depression, 
mood swings, bulimia, and post-traumatic stress disorder (PTSD) 
(Table 1). 

Table 1: FXTAS clinical and molecular findings.

Medical History/Clinical 
Findings

Age at Onset of 
Symptoms (years)

Generalized Anxiety 

Bulimia 

Migraines 

FXPOI 

Major Depressive Disorder 

Dizziness and vertigo 

Hypothyroidism 

Fibromyalgia 

Chronic Pain 

Tingling and numbness 

Memory problems 

Handwriting problems 

Balance problem 

Swallowing problem 

Tremor 

Hearing loss 

10

14

16

27

30

34

34

34

34

39

47

47

47

47

48

53

Neurological Exam Severity of Symptoms

Right upper extremity 

 

Left upper extremity 

Intention tremor (+++)

Postural tremor (++)

Intention tremor (+)   

Postural tremor (+)

Molecular Tests Results

Fragile X DNA test (CGG repeats) 

FMR1 mRNA level (times normal) 

93

2.71

 Diagnosis

FXTAS diagnosis 

FXTAS stage 

Probable

4

Due to chronic pain from the fibromyalgia, she started using 
hydrocodone which made her sick and sleepy. Therefore she 
discontinued the use of hydrocodone and started fentanyl patches 
at age 51, with a 75 mcg/hour patch two to three times per day. She 
was found passed out at home after using a fentanyl patch and she 

was taken to the emergency room and then the intensive care unit for 
four days. She was found to have a 95% blockage of her right carotid 
artery and she suffered from a serious episode of hypoxia from the 
fentanyl overdose. After this hospitalization she felt much weaker with 
worsening of the tremor and ataxia, and she could not walk without 
crutches. She subsequently underwent surgery to alleviate the carotid 
blockage and a stent was placed in her carotid artery at age 55.

Her current medications include fentanyl patches (25 mcg/hour 
patch) for pain control, hydrocodone (10-25 mg), diazepam, pitavastatin 
(4 mg) for pain control, ondansetron (4 mg) for nausea, topiramate for 
migraine, meclizine for dizziness, paroxetine hydrochloride (40 mg), 
clopidogrel (75 mg) after stent replacement, probiotics, levothyroxine 
sodium (0.125mg per day), and cyanocobalamin (1000 mcg/ml). 

Her family history includes her father who died of FXTAS, and she 
has a son with FXS who is 35 years old. 

At age 54 before her stent was placed but after her overdose her 
examination demonstrated: occipital frontal circumference 56.5 cm, 
height 165.3 cm, weight 66.1 kg, blood pressure was 131/80, and heart 
rate was 59 bpm. The patient’s neurologic examination included a 
severe intention tremor with right hand worse than the left hand and 
dyskinesia in her movements, a positive snout reflex, and a positive 
palmomental reflex. She had allodynia (pain to touch), and was ataxic 
with gait. She could not tandem walk.

Her deep-tendon reflexes were 2+ in the upper extremities, 4+ at 
the knees, and 2+ at the ankles but she often jerked her whole upper 
body with the tap of the reflex hammer. Her gag reflex was exaggerated 
and she had bilateral skin nodules around her proximal metacarpal 
joints. The patient underwent numerous neuropsychological 
and neuropsychiatric assessments, including the Wechsler Adult 
Intelligence Scales, 4th edition (WAIS-IV) [11], the Wechsler 
Memory Scales, 4th edition (WMS-IV) [12], and the Mini-Mental 
Status Exam (MMSE) [13] to test cognitive status, and the Structured 
Clinical Interview for DSM-IV Axis 1 Disorders, Research Version, 
Non-patient Edition(SCID-I/NP) [14] to diagnose psychiatric 
disorders. Self-reported psychological problems and symptoms of 
psychopathology were assessed through the Symptom Checklist-
90-R (SCL-90-R) [15]. The SCL-90-R scores are reported in T-scores, 
which have an average range between 40 and 59. For the assessment 
of executive function, the Behavioral Dyscontrol Scale 2 (BDS-2) [16] 
was administered. Her scores on the above mentioned assessments are 
seen in Table 2.

MRI of the brain at age 54 years after overdose and before vascular 
surgery demonstrated mild atrophy, increased T2 signal intensity in 
the pons, and severe diffuse increased T2 signal intensity in the deep 
white matter of the cerebrum. White matter damage was greater on 
the right side of the brain compared to the left side, suggesting hypoxic 
damage secondary to the carotid blockage (Figure 1). 

Discussion

In this study we report on a woman who has the FMR1 
premutation, FXTAS, chronic pain secondary to fibromyalgia and 
a fentanyl overdose that led to hypoxia because of a carotid artery 
blockage secondary to atherosclerosis. Opioids are commonly used 
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Table 2: Neuropsychological/neuropsychiatric assessments 

Assessment Index 
Score

Percentile Results

WAIS-IV    

Verbal comprehension 93 32 Average

Perceptual reasoning 88 21 Low average

Working memory 86 18 Low average

Processing speed 76 5 Borderline

Full scale IQ 83 13 Low average

WMS-IV    

Auditory memory 107 68 Average

Visual memory 86 18 Low average

Visual working 
memory

80 9 Low average

Immediate memory 94 34 Average

Delayed memory 98 45 Average

MMSE 29  Preserved orientation 
and short term memory 
skill

BDS-2 16  Moderate difficulties in 
executive functioning 
skills

SCID-I/NP   Current Major 
Depressive Disorder

SCL-90-R (T-scores)    

Somatization 81 Clinically Significant

Obsessive-compulsive 
symptoms

80 Clinically Significant

Interpersonal 
sensitivity

64 Clinically Significant

Depression 69 Clinically Significant

Anxiety 66 Clinically Significant

Hostility 69 Clinically Significant

Phobic anxiety 70 Clinically Significant

Psychoticism 69 Clinically Significant

Global symptom index 72 Clinically Significant

for pain associated with neuropathy or fibromyalgia in individuals 
with FXTAS, however there is anecdotal evidence that those on 
opioids can have faster progression of their FXTAS symptoms [10]. 
Premutation neurons die more easily in cell culture compared to 
normal neurons without the premutation so these neurons are 
considered to be more vulnerable to environmental toxins [1, 17]. 
This case points out another danger, specifically the high risk of an 
overdose from opioids such as fentanyl, which in this carrier led to 
hypoxic damage. Autonomic dysfunction is often seen in FXTAS and 
fainting or loss of consciousness from cardiac arrhythmias can also be 
seen in FXTAS [9] but are two separate disorders that affect different 
patient groups and have different molecular aetiologies. Thus, in 
this patient, it is possible that the overdose of the fentanyl may have 

exacerbated the autonomic instability, which with the combined effect 
of the carotid blockage, led to significant hypoxia which worsened her 
FXTAS symptoms.

Figure 1: Brain MRI of a 54-year-old female fragile X premutation carrier, after fentanyl 
overdose and before vascular surgery. MRI demonstrated mild atrophy (A), increased T2 
signal intensity in the pons (C), and severe diffuse increased T2 signal intensity in the 
deep white matter of the cerebrum (A, B). White matter damage was greater on the right 
side of the brain compared to the left side (B). Patient did not have increased T2 signal 
intensity in the middle cerebellar peduncles (D).

Even though the patient’s neurocognitive functioning is mainly 
preserved (low average to average scores on most assessments), her 
scores on the BDS-2 point to impaired executive functioning, which 
includes poor decision-making, planning, and motor control. Her 
borderline low processing speed index score is another indicator of 
subtle impairments that have not fully expanded to affect her general 
cognitive functioning (Table 2). In addition, her psychiatric history 
and current mental health problems indicate a particular vulnerability 
and could lead to further impairments in the future. 

Fentanyl is a potent opioid analgesic used in the treatment of 
pain which is common in FXTAS and in fibromyalgia. Transdermal 
fentanyl patches are now widely utilized as an acceptable and 
efficacious method of medication delivery [18]. In addition to possible 
exacerbation of FXTAS symptoms, long-term exposure to opioids can 
make individuals more sensitive to pain through neoplastic changes 
in the peripheral and central nervous systems, a phenomenon known 
as opioid-induced hyperalgesia [19]. Identification of individuals 
currently using opioids in a problematic way is important given the 
substantial recent increases in prescription rates and consequent 
increases in morbidity and mortality. The present review provides 
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updated and expanded information regarding excessive opioid use 
in chronic pain. Because of these findings, we recommend avoiding 
opioids whenever possible in the treatment of pain in individuals with 
the premutation or FXTAS. 

Conclusion

We recommend evaluating premutation carriers with chronic 
pain carefully, and avoiding long-term opioid use to prevent possible 
exacerbation of symptoms of FXTAS. Alternative treatments for pain 
include gabapentin, cannabidiol and anti-inflammatory medication.

Finally, appropriate management of depression, anxiety, chronic 
pain and preventing long-term use of opioids may slow the progression 
of white matter disease in those with FXTAS.
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