EMBARGOED—contact pccembargo@psychiatrist.com for release date

E Letter to the Editor
This item is not in its final published form; it is to be used only for author review or as a resource for press releases.

State of the Art of Diagnostics and Genetics
in Huntington’s Chorea: Response to Dr Lange

To the Editor: We thank Dr Lange for his comments on our
report on the management of psychotic symptoms in a patient with
Huntington’s disease (HD).! While most of the comments were
not related to our case, we appreciate these points, which provide
an opportunity for a wider discussion of the relevant topics of
diagnostics, genetics, and the role of family history in HD.

First, Dr Lange commented that some patients with HD never
show choreiform movements, citing an article published in 1915.2
However, the field of HD has evolved considerably since then, and
although we partially agree with this comment, it is important
to recognize variations and nuances in the phenomenologic
epidemiology of HD. According to the International Parkinson
and Movement Disorder Society, the worldwide prevalence of HD
is approximately 2.7 per 100,000.> The motor symptoms consist
of both involuntary (chorea) and voluntary movements, but in
some cases may also present as parkinsonism and dystonia. The
dystonia is more prevalent in the Westphal variant or juvenile HD.*
Phenotypic heterogeneity is widely observed due to differences
in the expanded repeat lengths, and symptoms can change over
time.> Over 90% of individuals with HD have chorea.® The mild
chorea may be voluntarily suppressed during the initial phase of
HD and is often incorporated into purposeful movements called
parakinesia.” Likewise, issues with motor persistence (ie, inability to
sustain a voluntary muscular effort) are also common and observed
concomitantly with chorea. The chorea increases both in frequency
and amplitude with disease progression and peaks after 10 years
of illness.® In some individuals with HD, chorea may plateau, but
worsening is also observed. Juvenile HD symptoms develop before
age 20 years; the condition is uncommon, however, in prepubertal
children. Of note, behavioral disturbances may be the first
symptoms of HD in adolescents, which can complicate and delay the
diagnosis.” The wide range of atypical motor manifestations is not
uncommon at the start of the illness and is linked with larger CAG
(cytosine-adenine-guanine) expansions and an earlier age at illness
onset (compared to individuals with HD who present with classical
chorea). In the empirical literature, there are reports estimating that
about half of the newly diagnosed patients with HD were unaware of
or presented without motor symptoms.!? The unawareness of motor
symptoms is common and is associated with lower symptoms of
depression as well as impairments in executive function.!!

Second, Dr Lange suggested that the normal range of CAG
repeats ends at 26 not at 35 repeats, as stated in our report, and
that in rare cases, HD can manifest with CAG repeats <35. We
agree with Dr Lange that there are published cases of HD with <35
CAG repeats and that HD disease expression risk is related to a
dimensional rather than categorical biological gradient of CAG
repeats, among other biological factors. To understand the context,
it is important to take into consideration that HD is an autosomal
dominantly inherited neurodegenerative disorder that was
described by George Huntington in 1872. In 1993, more than 120
years later, the genetic mutation underlying this disease was found
to be an unstable expanded CAG repeat within exon 1 of the HTT
gene localized on the short arm of chromosome 4. One year later,
in 1994, the New England Journal of Medicine published a study of
1,007 patients with signs and symptoms compatible with a diagnosis
of HD who had =36 CAG repeats (median: 44) (sensitivity: 98.8%;
95% CI, 97.7%-99.4%).12

There were considerable advances in the next 2 decades, and
by 2011, it was established that normal HTT genes contain 10-35
CAG repeats and that CAG repeats>36 can be associated with
the development of HD.!* More precisely, CAG repeats between
27 and 35 are considered normal mutable (sometimes called the
“intermediate range”) genes, and CAG repeats between 36 and 39
are considered “reduced penetrance alleles”!® Convergingly, in
2012, the Cooperative Huntington’s Observational Research Trial
investigators genotyped 1,985 individuals and reported that 50
(2.5%) had CAG repeats in the intermediate range.!* Nevertheless,
there are also isolated, unusual cases of HD with <36 CAG repeats
reported in the literature.!* Therefore, in the last decade, studies
were conducted to identify clinical correlates of individuals with the
intermediate alleles,® finding that aging worsened the scores on the
Unified Huntington’s Disease Rating Scale independent of genetic
status.!® Given the controversy about the intermediate alleles,!>1
caution is needed to avoid overestimation of disease risk based on
genetic testing with associated risks of psychosocial implications,
stress, and self-stigma secondary to unclear results of “predictive”
testing.!” Taken together, the overwhelming opinion is that the
isolated presence of these rare cases of HD with CAG repeats <36
does not necessitate a change in the normal and abnormal repeats
threshold."

Third, Dr Lange commented about CAG expansion in about 60%
of paternally transmitted HD, pointing out that CAG contraction is
also possible, citing an article published in 1993.!8 While unrelated
to our case, we partially agree with this suggestion, providing
a further opportunity to expand on the significant advances in
HD genetics showing evidence that the instability of the CAG
repeat mutations is observed in both germline and somatic cells.
The mechanisms underlying repeat instability have remained
controversial, and rare cases of CAG expansions in maternal
transmissions have also been reported. The postulated mechanisms
underlying the instability of CAG repeats include altered levels
of DNA metabolic proteins, DNA regulation dysfunction, and
pathologic interactions with chromatin.!” The mouse model of HD
was developed in the 1990s and has aided in the understanding of
underlying molecular mechanisms of CAG instabilities. In these
models, there was an absence of proteins involved in the mismatch
repair or the base and nucleotide excision repair mechanisms, which
decreased the pathogenic expansion-biased somatic mosaicism
and/or intergenerational expansions involved in the CAG repeat
instability, thereby creating potential leads for the development of
therapeutics.?

The high degrees of instability in CAG repeats could be
anticipated during HD transmission to future generations. These
attributes of the variability of CAG repeats in DNA originate in
the sperm of male carriers of the HD gene. A study?®! in a large
Venezuelan cohort found that repeat-length changes were dependent
on the sex of the transmitting parent and constitutive size of the
HD CAG repeat and repeat-length variation in sperm but not on
parental age or birth order. Moreover, Wheeler et al?! were the first
to report that the sex of the child determines repeat size in maternal
transmission. The male child tends to expand while the female child
tends to contract CAG repeats. Highlighting these complexities is
a report of a recurrent large expansion of a maternal allele with 36
CAG repeats in 2 daughters (to 66 and 57 repeats, respectively),
possibly due to gonadal mosaicism in the unaffected mother, leading
to the emergence of HD in the second and third decade of life of
the affected individuals in a family with no prior history of HD.?
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Finally, we concur with Dt Langé’s [ast comment highlighting the
importance of considering family history in making an accurate and
early clinical diagnosis of HD and conducting subsequent genetic
workup. In juvenile-onset HD, wherein behavioral symptoms
could be the first manifestation, as highlighted in our report,!
the family history is a critical element for early identification and
management.'?

In summary, the state of the art in diagnostic processes and
research understanding of the molecular and genetic mechanisms
of HD has taken a leap forward, although many unknowns
remain and controversies with emerging knowledge continue to
rapidly evolve. Amid these developments, to improve outcomes,
consideration of family history and close monitoring of psychiatric
and motor symptoms both in primary care and specialized centers
are critical for targeted diagnostic workup, psychological support,
genetic counseling, and multidisciplinary treatment planning
in individuals at risk for or with early signs of HD or with an
established diagnosis.
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