Intractable & Rare Diseases Research. 2014, 3(4):162-165. 162

Case Report

DOI: 10.5582/irdr.2014.01023

Addictive substances may induce a rapid neurological deterioration
in fragile X-associated tremor ataxia syndrome: A report of two

cases
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Summary

A debilitating late-onset disorder of the premutation in the FMRI gene is the

neurodegenerative disorder fragile X-associated tremor ataxia syndrome (FXTAS). We
report two patients with FXTAS who have a history of substance abuse (opiates, alcohol, and
cocaine) which may have exacerbated their rapid neurological deterioration with FXTAS.
There has been no case report regarding the role of substance abuse in onset, progression, and
severity of FXTAS symptoms. However, research has shown that substance abuse can have
a negative impact on several neurodegenerative diseases, and we propose that in these cases,
substance abuse contributed to a faster progression of FXTAS as well as exacerbated white

matter disease.
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1. Introduction

Fragile X-associated tremor/ataxia syndrome
(FXTAS) (OMIM: 300623) is a late-onset progressive
neurodegenerative disorder with core features of
intention tremor and gait ataxia affecting carriers of
premutation repeat expansions (55-200 CGG repeats)
in the 5' UTR region of the FMRI gene. This syndrome
affects mainly men, and the mean age of onset is 62
years with incomplete penetrance (/,2).

Other conditions such as chronic pain related to
neuropathy (3,4), fibromyalgia (5-7) and migraines
(8) are commonly reported symptoms by individuals
with FXTAS, and in general observation, narcotics
are often used to treat the pain symptoms. Moreover,
anxiety, depression and other psychiatric disorders are
also reported with a higher prevalence in premutation
carriers, and self-treatment using addictive substances
is increased compared to controls (9,70).

While there has been no comprehensive study
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regarding the role of addictive substances in onset,
progression, and severity of neurological symptoms in
FXTAS, it is hypothesized that the clinical symptoms
can be triggered by environmental factors. General
examples of this phenomenon include alpha-1
antitrypsin, in which smoking can exacerbate lung
disease (/1), and hemochromatosis in which alcohol
intake results in liver disease (/2). Some environmental
factors, such as chemotherapy, have been reported to
exacerbate or induce earlier presentation of clinical
symptoms in FXTAS (9). In addition previous studies
in the general population have shown that chronic use
of addictive substances has negative consequences on
cognition, memory and other neurological functions.
Therefore, we propose that addictive substances
particularly opiates, alcohol and cocaine may contribute
to a faster progression of neurological symptoms in
FXTAS. Here we present two cases of adults with
FXTAS with a long history of addictive substance use,
including opiates, alcohol and cocaine.

2. Case reports

Case 1, a 79 year-old Caucasian woman who was
initially evaluated at the UC Davis MIND Institute
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Figure 1. Southern blot results of two patients. 1Kb ladder
size marker: lane 1 and 6. Lane 2 and 5: normal female
control and full mutation male, respectively. Lane 3 and 4
showing the presence of a premutation allele in patient 1 and
2 respectively. CGG repeat sizes were measured by PCR
analysis.

Figure 2. Tesla MRI (1.5): T1 (A1), T2 FLAIR (A2), T2
(A3). 3 Tesla MRI: MPRAGE (B1), T2-FLAIR (B2), T2-
TSE (B3); shown by arrows: Case 1: Moderate cerebral (A1)
and mild cerebellar (not shown) volume loss, periventricular
white matter lesions affecting anterior and posterior horns,
bilaterally (A2). No white matter changes in the middle
cerebellar peduncles (A3). Case 2: Moderate cerebral (B1),
mild increased white matter changes in the middle cerebellar
peduncles (B3) and pons (B2), moderately thin truncus of
the corpus callosum (B2), with severe increased T2 signal
intensity in both the truncus and the splenium of the corpus
callosum (B2).

clinic in 2007, had alleles of 30 and 73 CGG repeats
with an X-chromosome activation/inactivation ratio
of 0.71 (Figure 1). Her medication history includes
codeine with varying doses since age 54. She started on
high dose Vicodin (hydrocodone and acetaminophen,
10 mg/300 mg) at age 75, which she was still taking at
age 79 (12 tablets a day). She reported the onset of her
neurological symptoms at age 54 and she complained
of strong intermittent generalized pain which was more
severe in her lower extremities and back. She was
diagnosed with fibromyalgia at age 58. The patient
showed a rapid neurological decline at age 77, when she
started to experience handwriting problems, swallowing
difficulties, cognitive deficits, frequent falling related
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Figure 3. Median onset of pain symptoms, tremor, ataxia,
falls, dependence on walking aid and death in two patients
with FXTAS and addictive substance abuse.

to lower extremity weakness and the necessity of
using a four pronged cane. Her pain intensified and her
weakness worsened to the point she needed to use a
walker at age 78. The neurological symptoms continued
to progress so that she was unable to even sit and
finally spent most of her time in bed (FXTAS stage 06).
In bed, she was unable to lift her legs against gravity at
age 79. She developed respiratory difficulties that were
exacerbated by pneumonia and she died at 79 years of
age. Her MRI at age 78 shows periventricular white
matter lesions affecting the anterior and posterior horns,
bilaterally, and moderate cerebral and mild cerebellar
volume loss (Figure 2).

Case 2, a 55-year-old Caucasian male, presented at
the UC Davis MIND Institute clinic in 2010. He had
100 CGG repeats (Figure 1). He has a long history
of significant alcohol and cocaine abuse. He started
to smoke marijuana daily in 1998, to help him with
chronic pain. He used Vicodin (hydrocodone and
acetaminophen, 10 mg/300 mg) three times a day on
and off since the age of 35. He has a long psychiatric
history including severe anxiety, depression, and post
traumatic stress disorder (PTSD), particularly after he
was in a vehicle accident at age 36. His neurological
symptoms at age 35 included numbness, tingling, and
pain in his lower and upper extremities. He had hand
writing problems since about age 45. He has a history
of intention tremor, beginning at age 51, and occasional
resting tremor, as well as balance problems at age 51,
and swallowing and choking problems since about
age 53. Head tremor was observed at age 54. His MRI
at age 55 showed moderate cerebellar and cerebral
volume loss, mild increased T2 signal intensity in the
middle cerebellar peduncles (MCPs), a moderately thin
truncus of the corpus callosum, with severely increased
T2 signal intensity in both the truncus and the splenium
of the corpus callosum (Figure 2).

3. Discussion

Premutation carries have a susceptibility to develop
a variety of symptoms such as neurodevelopmental
disorders (/3-16), psychiatric involvement (/7-19),
immune dysregulation (5-7,20-23), and neurological
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problems including FXTAS (/,9). We recently proposed
that the phenotypic variability of premutation carriers
could be explained by genetic background effects,
including second "genetic hits" and environmental
exposures including substance or medication abuse
(9,24).

In a study of premutation carriers with FXTAS,
median onset of tremor was 60 years of age (25).
Median delay of onset, from the onset of initial motor
deficits, for ataxia, falls, dependence upon a walking
aid, and death was 2, 6, 15, and 21 years, respectively
(25). The life expectancy is within the range of 5 to 25
years after the onset of symptoms (25). In case 1, the
age of onset of pain symptoms was age 54. Tremor,
ataxia and falls started at age 77. Dependency on a
walker occurred at age 78, with death at age 79. In Case
2, the age of onset of pain symptoms was 35 years.
Onset of tremor was age 45. Onset of ataxia and falls
was age 51 (Figure 3).

A long history of codeine and hydrocodone use in
Case 1 that was intensified at age 75 may be related to
a more rapid decline in her late 70s. Her early course
was prolonged but this is typical for a female with
the premutation and FXTAS. The very early onset of
neurological symptoms in Case 2 could have been
exacerbated by the long history of alcohol, cocaine,
marijuana, and hydrocodone use. Premutation carriers
may be more vulnerable to the toxicity of substances of
abuse because the premutation neuron dies more easily
in culture compared to control neurons (26).

Addiction to opiates was associated with decreases
in white matter integrity in a diffusion tensor imaging
(DTI) study, suggesting widespread axonal injury in
the brain (27). Another DTI study reported that males
with alcohol, cocaine and amphetamine abuse have
reduced white matter integrity in the corpus callosum
(28). Furthermore, reduced white matter integrity in the
corpus callosum is an important marker of gait instability
in the elderly (29), and corpus callosum splenium (CCS)
hyperintensity on T2 MRI is a marker of the severity
of disease progression in FXTAS (30). The above-
mentioned MRI findings are in accordance with MRI
findings and clinical progressions in our patients.

In our clinical experience, substance abuse by
patients with FXTAS occurs either to treat pain
symptoms or as a self-treatment of depression and
anxiety. Since opiates are associated with white matter
disease, in general, we recommend that opiates should
be avoided if possible in premutation carriers with
neurological symptoms or FXTAS. If opiates are
absolutely necessary for pain control, their use should
be closely monitored and tapered as soon as possible.
Alternative treatments for pain include acupuncture,
gabapentin, pregabalin, duloxetine, venlafaxine,
tricyclics, omega 3s, and psychological approaches
with cognitive behavioral therapy.

In conclusion, the two cases support our previous

hypothesis that environmental exposures (in this
case addictive substances) may have exacerbated the
neurological symptoms of FXTAS, including tremor,
ataxia and cognitive decline. We recommend avoiding
the overuse of opiates for pain management and also
early treatment of depression and anxiety in patients
with the fragile X premutation, and especially with
FXTAS.
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