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Huntington’s Disease (HD) isarareneurologica
disease that affects one in 10,000 people® It isa
genetic disorder, caused by amutationinasequence
of human DNA that isknown astheHD gene'. This
mutation is characterized by several trinucleotide
repeatsin the genetic sequence, which createsaCAG
repeated expansion®*. When the mutant gene is
expressed, it produces huntingtin protein aggregates
inthebrain?34, These aggregates are known to speed
up brain cell death and they play acritical roleinthe
progression of thedisease®.

HD isinherited asan autosoma dominant trait. This
meansthat an individual only needsto receiveone
copy of the HD gene from an affected parent to
express the disorder. Therefore, if one parent
expresses the disorder, their offspring have a50%
chanceof inheriting it. However, studieshave also
shown that in 3-5% of the cases, there is no
phenotypically affected parent involved:. Thisis
because of themeioticinstability of the gene, which
causesthesizeof the CAG expansionto increaseas
it is passed down from one generation to the next.
Studieshavefound that theexpression of Huntington's
inanindividua iscorrdated withthesizeof the CAG
expangon: thelarger it gets, thehigher probability that
onewill expressthedisorder, sothat whileit may not
belargeenoughin aparent’ sgenotypeto beexpressed
phenotypicaly, their offspring'sCAG expanson may
belong enough for thedisorder to surface®”. Infact,
both the age of onset and the severity of the disease
are associated with the number of CAG repeats. If
anindividua hasbe ow 26 repeatsthey will not express
the disorder. Between 27-35 repeatsthe gene may
or may not betransmitted to the next generation, but
theindividua will not havethedisorder. From 36-39
repeats, the disorder ismorelikely to be expressed,
and above 40 repeatsHD will occur®.

Huntington'sdiseaseisassociated with progressve
motor disturbances, mental and emotiond problems,

and cognitive deterioration (loss of the ability to
think)”8. Factorssuch asthe severity of symptoms,
ageof onset, and therate of clinical progressionall
contributeto highly variableexpress onsof thedisorder.
Thiscan beseen evenwithin affected familiest. Within
thisvariation, two distinct typesof Huntington'sexi<,
the more common adult-onset HD and therelatively
rarejuveniletype. Themost likely agefor theinitial
expression of adult-onset HD isbetween 35-50 years.
Symptomsof thejuvenilevariant of thediseaseusudly
begin beforetheage of 20, typically during childhood
or adolescence, and are usually more severe and
progressmorerapidly:’. The preliminary symptoms
of adult-onset HD includeirritability, depresson, smal
involuntary movements(chorea), and troublelearning
or making decisions. Asit progresses, the chorea
becomes more pronounced. The patient often has
problemswalking, speaking, and swallowing, and
cognitive abilitiescontinueto decline®, Theduration
of thistermina diseaseisusually 10-30 yearsin adult-
onset cases, whileearly-onset individuaswill livefor
approximately 8 to 10 years after the disease has
surfaced’.

Scientigshaverecently identified theHD genewith
the help of anumber of genetic techniquesand are
now ableto test individuals for it. Such tests are
associated with many pressing ethical issuesand the
impact their results may have on both the tested
individual and on society must be taken into
consideration when discussing how genetic testing
should beregulated.

Thereare several applicationsof genetic testing,
including predictivetesting, carrier testing and prenatd
diagnosis. Predictivetestsscreen for the presence of
adiseasegeneinhighriskindividuasbeforethey have
begun to show any symptoms®. The most widespread
application of genetic testing today is neonatal
screening, in which blood samples are tested for
abnormal or missing gene products. Althoughthis
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testingisused for detectinginbornerrorsof metabolism
such as phenylketonuri&’, it could be expanded to
screenfor theHD geneininfants. Carrier testingis
used to identify individualswho might becarryinga
genetic disorder (although they may not ever express
it), anditisusualy used by coupleswhowant to assess
therisk of passing it onto their children™. Prenatal
diagnosisisused to identify genetic disordersinthe
fetusearly oninthe pregnancy®X. However, despite
thefact that scientists can detect themutationfor HD,
thetest resultsonly dictate that the individual will
eventually expressthedisorder®. It doesnot tell them
whenthey will start showing the symptoms, what the
exact pattern of progression will be, or how it will
affect theindividual stested and impact those around
them'2,

There are numerous benefits for using genetic
testingto screenfor theHD gene. Individuasinhigh-
risk familieslivewithtroubling uncertaintiesregarding

on of huntingtin protein aggregatesand their

their ownfutureand thefutureof their children. Results
fromtestscan providerelief and dlow peopleto make
informed decisions®. For example, negativetest results
may provide atremendous amount of relief for an
individua who may nolonger needto preparefor the
possibility of being afflicted by thedisease or passing
itonasacarrier. Positivetest resultscan allow the
personto preparefor theonset of symptomsand make
sound health management decisions, and couplescan
planthepossibilitiesof having children accordingly®2.
In such cases, couples may chooseto refrain from
having children becausethey don’t want to passthe
disorder onto their child nor dothey wanttoraisea
child that hasthedisorder. In caseswherethe couple
still wantsto have children, prenatal screening would
alow themto screentheir pregnanciesfor fetusesthat
do not carry the HD gene'*. Another optionwould
beto use pre-implantation genetic diagnosisto select
for embryosthat do not carry thegene. Thistechnique
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usesinvitrofertilization to create embryosfromthe
mother’seggs and thefather’s sperm and then tests
them for genetic abnormalities’. Theandysisresults
canthen beusad to sdlect geneticcdly healthy embryos
forimplantationintothemather. Unlikeprenatd testing,
thismethod circumventsthemora dilemmaacouple
may facewhen deciding whether or not toterminatea
pregnancy*4.

In spite of its advantages, genetic testing and
selective reproduction bring up numerous ethical
guestions, not to mention the controversial issue of
eugenics. Higtorically, eugenicshasbeen defined as
selectively choosing biologicd traitsthat improvethe
inborn qualities of human beings for future
generations®®. Gillott claimsthat amgjor god of genetic
testing isnot to improve future generations, but to
avoid the birth of a child with a disabling genetic
condition. Furthermore, Hoedemakers pointsout that
producing offspring that arefree of genetic disorders
haspotentid benefitsfor thecommunity. Theseinclude
areduction of theincidence of the disease and the
generd improvement of public health®®, whichwould
inturnresultina reduction of health carecosts. On
the other hand, Hoedemakers also discusses the
potential harm that could comefrom such medical
practices. At thecommunity level, it could include
discrimination against population groupsin which
genetic diseaseismore prevaent, socia pressureto
participatein genetic screening programs, or agreater
tendency to hold parentsresponsblefor the suffering
of their offspring®. Moreover, thereistheissue of
screening out individua swho on the one hand may
have a genetic disease, but on the other hand may
make great contributionsto society. AsKoch points
out, “to eiminatethe personwho might developthese
conditionsin midlife or later would be to deprive
society at large of people like physicist Stephen
Hawking (ALS), former USpresident Ronald Reagan
(Alzheimer’s), or singer Woody Guthrie
(Huntington's)” . Other ethical questionsraised when
discussing geneti ¢ testing include the termination of
fetusesand associated morality of the practice. For
the purposesof thispaper, theethica issuesof abortion
arenot discussed.

Asddefromitsbenefits, thereared so many possible
negative consequencesto genetic screening. It may
have a considerable psychological impact on the

individual being tested™. Themost immediate effect
istheemotion aroused in patientsuponrecelving their
test results. Many individualswho get tested have
aready seen closereativesfall victim of thedisorder,
andif their test resultsare positive, the patient may
lapse into depression and despair™. According to
Koch, thereisanincreased risk of suicideamongthose
whotest positivefor HD®. Prenatal screening entails
ahighrisk of physca damagetothefetus whichmeans
that healthy fetuses can be damaged or even killed™,
However, in studiesfor prenatal testing of Down’s
syndrome, women who were questioned about these
risksstated that test procedure-related miscarriageis
judtifiedwhenweighed againgt thepossibility of having
achild with the disorder®. Positivetest resultsfor
children tested caninclude greater parental concern
with negative psychological effectsonthechild. It
can create stressfor both parent and child because
they are now aware of thefact that they will haveto
dedl withaseverelateonset diseaseinthefuture, and
there can be psychol ogical damagefor thechildasa
result of self-gigmatism, or stigmetism by other family
members®.

BecauseHD isafamilia disease, theresultsof one
individua can haveastrongimpact onthefamily and
also make significant inferences about the genetic
makeup of other family members 121617, Genetic
diagnosis notwithstanding, the emotional impact
resulting fromtestscan produceadefiniteshiftinfamily
dynamics. For example, apatientidentified asacarrier
of the disease may feel anger, whilethosewho have
escaped it may feel overwhelmed with guilt for
avoiding adiseasethat will so harshly affect aclose
relative. Also, if someone tests positive for the
disorder, when there was no previous confirmed
diagnosisinthe parents, theissueof pressuring other
family membersto get tested becomesaproblem.

Accordingto Kent, eventhese considerationsare
gtill too smplistic. He pointsout that dueto different
personditiesand dynamics, theissue of theimpact of
genetictesting among family memberscan befar more
complex:

The ideal world notion of important
information being sensitively and carefully
disclosed in a caring and supportive way
doesnot alwaysholdtrue. In somesituations
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the giving or withholding of information and
the manner in which it is done can be an
exercise in power or reflection of other
aspects of the family context™.

There arethose who hold strong beliefsthat for
familiesinwhichthereisahighrisk of genetic disease,
test results should not be seen asthe private property
of thetested individual. Rather it should be seen as
family information shared by all thoseto whom it
applies’. Therefore, regardless of the confidentiality
of thetest results, physiciansmight feel obligated to
overridethe patient’'swishesandinform other family
membersof that individud’scarrier gatusinthe pursuit
of thegreater good™2. However, thedisclosure of the
results can also infringe on aperson’sright “not to
know” 3, If anindividua hasaparent, sibling, or child
that has been tested for HD, and they do not want to
find out about their ownrisk, thenit could beseenas
morally wrong to try to disclose such information.

There is also the issue of privacy and genetic
discrimination when considering the use of genetic
testing™. If anindividud istested for agenetic disease
and their test results are accessed by potentia
employersor insurers, anindividual could suffer a
number of economic deprivations®”18, Employers
who may wish to know if their employees are
susceptible to disorders that can impair work
performancemay discriminateagaingt individud who
test positivefor HD, witholding job opportunitiesfrom
them. Insurance companiescould deny HD carriers
coverage or usethe genetic test resultsto calcul ate
increased costs of their insurance®, Currently inthe
US“nofedera legidation hasbeen passedrelating to
gendicdiscriminationinindividua insurancecoverage
or to genetic discrimination in theworkplace’®°. In
fact, according to the report done by the Human
GenomeProject:

Sates have a patchwork of genetic-
information nondiscrimination laws, none of
them comprehensive. Existing state laws
differ in coverage, protections afforded, and
enforcement schemes. Some of thefirst state
laws enacted to addressthisissue prohibited
discrimination against individuals with
specific genetic traits or disorders. Other

state laws regulate both the use of genetic
testing in employment decisions and the
disclosure of genetic test results. These state
laws generally prohibit employers from
requiring wor kersand applicantsto undergo
genetic testing asa condition of empl oyment.
Some states permit genetic testing when it
is requested by the worker or applicant for
the pur pose of investigating a compensation
claim or determining the worker’s
susceptibility to potentially toxic chemicals
in the workplace. These statutes often
require the worker to provide informed
written consent for such testing, contain
specific restrictions governing disclosure,
and prevent the employer from taking
adverse action against the employee™.

These problematic issues could change quite
dramatically inthefuture, asresearch ontheactive
treatment of Huntington’sdiseaseiscurrently quite
promising. A major area being explored isin the
effectiveness of using cystaminefor preventing the
accumulation of huntingtin protein aggregatesinbrain
tissue> . Scientistshavefound that cystamine boosts
neuroprotective proteins (proteins that remove
huntingtinfromthebrain cdlls) and therefore prevents
the associated cellular death in brain tissue®. Other
research areas are investigating the biochemical
pathways involved with the expression of the HD
gene??t, Should scientists develop an effective
treatment againgt HD, it could quite possibly require
thetreatment to begin before the symptoms occur®.
Therefore, genetic screening could becomean essentia
tool toalow individuas, who arecarriersof thegene,
tolivecompleteliveswithout the disease condition of
HD and also relievetheissue of their children being
adversely affected. Although genetic screeningis
currently quite controversiad, it may proveto beyet
another enormousadvancein human medicine, used
not only for uncovering genetic disordersbut also as
anadfor pinpointing treatableillnessesinindividuas
beforethey start.
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