


























“No man is an Island, entire of itself; every man is a piece of the Cont. nt, a part of the
main; if a clod be washed away by the sea, rope is the less, as well as if a promontory
were, as well as if a manor of thy friends or of thine own were, any man's death
diminishes me, because I am involved in M, kind; And  refore never send to know for

3

whom the bell tolls; It tolls for ec.

John Donne
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DEDICATION

“I have seen flowers come in stc ' places
And kind things done by men with  gly faces
And the Gold Cup won by the worst horse at the races
Solt :ttoo”

John Masefield

This thesis is presented as a testament to a the families with ARVC in Newfoundland.
[ trust that as new generations arise, the bl that has a :cted previous generations will

be | ned.
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Convention credits the recognition of ARVC as an arrhythmic disorder to a French team
(9) . Earlier case reports do exist describing probable ARVC (10), including one of four
patients, three with SCD, all with patchy fatty infiltration of the right ventricle (RV), and
T wave inversion on ECG (11). However, Frank Marcus is credited as be g the first to
systematically describe the disease in 1982 (12). ARVC has undergone several name
changes. It was initially known as a pr  <citation syndrome (9), it then became a
dysplastic (where cells, tissues or organs  normally develop or § w) disorder (13), it
expanded to include an arrhythmic portic to become Tythmogenic ri t ventricular

dysplasia (ARVD) (14), and is currently considered to be a cardiomyopa y (ARVC)

(15).
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desmosomal and cytosolic proteins (69) (70), and where changes in ¢ \erens junctions

are signalled directly to the nucleus (71, 72).

Desmoplakin (ARVD 8) (MIM +125647)

DSP2 is part of the plakin family of cytoskeletal proteins and is exclusive to
desmosomes. It is the most abundant multi-functional desmosomal pr :in. It binds
intermediate filaments at its carboxy-terminal site, it dimerizes through a central coiled
rod; and with its pair of amino-terminal binding domains, it plugs 1to desmosomes and
adherens junctions. DSP2 binds to PKP2, which in turn connects to desmosomal
cadherins. Additionally, it binds to the juxtamembrane domain of DSC2-la and
associates indirectly through PKGB, with ¢ ierins in adherens junctions igure | page
40) (66). Mouse models over-expressing a DSP C terminal mutation (R2834H) showed
cardiac bi-ventricular apoptosis (cell death), fibrosis, enlargement and dysfunction. Over

expression of wild type DSP had no adverse effects on the myocardium 73).

Plakophilin-2 (ARVD 9) (MIM*602861)

PKP2 is also an armadillo repeat protein of the desmosome. Plakophilins are located in
the outer dense plaque of desmosomes, linking desmosomal cadherins with DSP2 and the
intermediate filament system. Like other ar1  dillo-repeat proteins, pl ophilins probably
have a role in transcriptional regulation in the nucleus. PKP2 (in its two alternatively
spliced isoforms, a, and b) is the primary ¢ liac plakophilin. It interacts with several cell
adhesion proteins, has an important role in the assembly of junctional proteins in
embryogenesis and is an essential morphological component of the heart. Mouse hearts in

the absence of PKP2 fall apart (74).
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membrane proteins, or cytoskeletal proteins (95), and HCM by sarcomere protein
mutations (96), although overlap (where sarcomere prot 1 mutations ¢ cause DCM for

example) exists.

1.3.3 How force is generated within the heart

The sarcomere comprises a group of proteins organised into thick and thin filaments.
When calcium and ATP are present, they slide past one another creating force. Calcium is
the most important molecule in this scenario. It enters myocytes by L type calcium
channels via a sodium (Na+) and calcium ion (Ca2+) exchanger, which causes calcium to
be released from the sarcoplasmic reticulum via ryanadine receptors. During relaxation,
calcium is removed from the cytosol via the exchanger. Intracel lar calcium rises in
response to electrical depolari: ion which ases calcium to bind ©  troponin C, I and T,

and also alpha tropomyosin (F 2 page and Figure 3 page 48).
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heterogeneity) has resulted in an expansion of the clinical picture. In some cases the
‘disease’ expression is so mild as to be considered a normal variant rather than pathology

(128) (129) (130). It is likely that this scenario will recur for many single gene disorders.
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Electrocardiography

ECG abnormalities considered part of the ARVC spectrum (25) include T wave (Figure 5
page 50), and epsilon waves (Figure 4 page 49) indicating right ventricular late
potentials (171) detected by running the ECG at double | zed and amplitude using a 40
hz filter (172). Extended QRS duration on 12 lead ECG in V1, V2 or V3 1 also part of

the ARVC diagnostic criteria (25, 173) (Table 3 page 57).

The benefit of the ECG is that it is easy to apply, inexpensive and ubiquitous compared
with many other cardiac tests that are only available at tertiary health care centres. It has
been recognised as a valuable first te. for the clinical detection of ARVC, with
lengthened QRS duration in the right precordial leads (V1-V3) present in 98% of

clinically diagnosed ARVC patients (174).

The signal-averaged ECG (SAECG)

The first use of SAECG in ARVC was in e late 1980°s « 75), when diagnostic criteria
were assessed and the test considered dia  »stically useful (176). However, the problem
of assessing utility in individuals ready agnosed by another method (in this paper by

angiography (176)) remains methodologi« ly problematic.

The Holter monitor

The Holter monitor has been used to document ectopy in those with ARVC from the
1980s. It has also been used to assess | it rate variability and diurnal variations in
arrhythmia activity (177). It is considered e most sensitive test for determining ARVC

in Boxer dogs (178).

F 640292



























1.7 CO-AUTHORSHIP STATEMENT

Design and identification of research proposal

The design of the clinical and genetic epidemiology sections of the research proposal was

by Kathy Hodgkinsor zxcept for the gene discovery pc  on of chapter 2.

Practical aspects of the research

Kathy Hodgkinson collected all the clii :al and genetic epidemiology data, and the
majority of the blood samples for DNA analysis. The DNA analysis in chapter 2 was

done by members of Terry Young’s laboratory.

Data analysis

The author analysed all the clinical epidc  ology data. The molecular data in chapter 2

was analysed by members of Terry Young’s laboratory.

Manuscript preparation

The clinical and genetic epidemiology sections of chapter 2 were authored by Kathy

Hodgkinson. The molecular genetic sections were authored by Terry Young.

Chapters 5 and 6 were co-authored with Iyl Pullman.

Chapters 1, 3, 4, and 7 were authc by k' hy Hoc inson

Page 73 of 292



2 ARRHYTHMOGENIC RIGHT VEN RICULAR
CARDIOMYOPATHY TYPE S (ARVDS5) 5 A FULLY
PENETRANT, LETHALARRHYTHM C DISOR )ER
CAUSED BY AN AMINO ACID SUBSTITUTION Il THE
NOVEL TMEM43 GENE

“Each success only buys an admission ticket to a more difficult problem. ”

Henry Kissinger

Nancy D. Merner,* Kathy A. Hodgkinson,* Annika F. M. Haywood, Sean Connors,
Vanessa M. French, Jorg-Detlef Drenckhahn, Christine Kupprion, Kalina Ramadanova,
Ludwig Thierfelder, William McKenna, Barry Gallagher, Lynn Morris-Larkin, Anne S.

Bassett, Patrick S. Parfrey, Terry-Lynn Y¢  g.

Equal Contribution:

* These authors contributed equally to this body of work. Nancy Merner took the senior
role for the molecular component, responsible to Dr. T-L Young, and Kathy Hodgkinson
took the senior role for the clinical epidemiology component, responsible to Dr. P

Parfrey.

Published in The American Journal of Human Genetics 2008 Apr; 82(4):809-21.

Page 74 of 292

























Anomalies on 12 lead ECGs were determined by two physicians blind to disease status.
Left ventricular enlargement (LVE) was « ined as >2 standard deviations (SD) above a
predicted mean: left ventricular end diastolic diameter (LVEDD)>112% (>2SD) (202).
Late potentials on SAECG were classified based on recognized criteria: QRS (filtered
QRS duration)>114 ms, LAS (low amplitude signals)>38 ms, and RMS (root mean
square voltage of the terminal 40ms of filtered QRS)<20 ms (260). The presence of
arrhythmias in the form of PVCs was determined from Holter monitor analysis. Heart
failure was classified according to the New York Heart Association (NYHA) Functional
Classification (261). Subjects were identif | with heart failure (NYHA ca zories 1-4) if
they presented prospectively in the study with heart failure, or it was documented in a

medical record. Date of death was confirmed via autopsy records and archival records.
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subjects alive at the start of the pros; ti' study (1996), who had an availal : medical
record, and who were either mutation positive or an obligate carrier (60 m: s and 77
females). Based on the analysis of prevalent disease features, a ale subject was
considered ‘penetrant’ at the age when any one of the fc owing clinical events occurred:
(1) SCD (ii) VT on clinical testing (iii) heart failure (iv) >200 PVC’s in a 24 hour period
(v) LVE>2SD (vi) QRS>110 ms on 12 lead ECG or (vii) any late potential on SAECG
(142). Female subjects were considered enetrant for all these features apart from
QRS>110 ms on 12 lead ECG, and any late potential on SAECG. We also determined the
penetrance of two major morbid outcomes of the disease, death and heart failure, using
both the prospective and retrospective data set (n=257, 148 males, 109 females).

Cardiac tests were not available in all subjects at a priori 50% risk, mainly due to SCD as
a presenting feature for many family members. For example, of 114 atfected subjects
who did not have an available echocardic am, 86 were deceased (75%) whereas only 2
were dead in 50 unaffected subjects with no echocardiogram. Testing is in progress in
this latter group.

Statistical Analysis

Comparisons between affected versus unaf ted subjects were calculated by the Kaplan
Meier product limit method with censoring occurring at the time of ICD therapy, heart
transplantation or last follow-up (defined as the age at the last clinic visit). Relative risk
was calculated using Cox’s Reg  iion model. A p-value of <0.05 was considered
significant (SPSS software, version 14, Ch ago USA). )cumentation of the statistical

methods utilised throughout this thesis are described in dctail in Appendix C page 284.
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Figure 12: Segregation analysis in sub pedigree AR10

Subpedigree of AR10
e
Global ID 795 Y 799 200
D3S3610 6) 146 250
D352403 1 151 25¢
D351516 b 147 33
D3S3608 5) 65 17
D3S2385 2 46 14t
D2353602 ) A7 12
D351585 6) 18 11
TMEBAZ ¢ 1072C~T c) TC
D3S1554 9 29 12¢
D3S3595 ) 165 26:
FGDS 034 G-A 6) GG
MRDS25 ¢ 522+1059G=A o) GG
CAPNT ¢.1239+68C~T ) cc
CAPNT ¢.1430.28 T=C T T (T
D3S3613 D 95 10:
Global ID 706
D3$3610 M6 24
D352403 158 a$ '
D3S1516 31 34
D253608 65 16!
D352385 42 14
D3$3603 2311
D351585 26 11
TMENA3 ¢. 1073C-T cCT
D3§1554 20 12¢
D35359S 65 26! . Clinically Affected
FGDS ¢ 034G=4 GG
MRPS25 ¢.522+ 1050G+A GG
CAPH7 ¢.1280+69C»T ccC
CAPNT ¢.1430.28T<C TT
D3§3613 01 19

Clinically affected subjects (Global ID 794 and 796) only have one of the five rare
variants due to a historical recombination event on the ARVDS haplotype (yellow).

Alleles in brackets have been infer

1
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monitor (> 200 PVC’s over 24 hours (142)), extended QRS on 12 lead ECG or SAECG
(25), or an enlarged left ventricle (>2SD above the m n). The remaining 26 clinically
unaffected mutation carriers (3 males, 23 females) were at a median age of 22 years, and
33 years respectively. The 151 subjects with no clinical signs who did not have the

TMEM43 variant were considered unaffected (Figure 9| : 83).

2.4.1 Clinical assessment of penetrance in AR D5

12 lead ECG

Data on a total of 297 subjects (167 affect , 130 w fected) that had at least one 12 lead
surface ECG was available. Extended QRS>110 ms was significantly different between
affected vs. unaffected males (Table 9 f : 97). Epsilon waves and T wave inversion
commonly seen in ARVC (25) were seen in less than 3% of affected ¢ jects in this

cohort.

Holter Monitor

Of the 239 subjects (146 affected, 93 unaffected) with at least one Holter Monitor report,
the most prevalent feature was PVC’s > | 0 and the presence of at least one run of non
sustained VT (Table 9 page ¢.,, both nificantly more common in affected than

unaffected subjects.

Echocardiography

Of the 244 subjects (143 affected, unaffecte  that had at least one 2D
echocardic -am available for analysis, t most prevalent feature was LVE based on
LVEDD (Table 9 page 97) (202, 203), and was significantly different between aftected

and unaftfected subjects.

P. :950f292



SAECG

Of the 198 subjects (97 affected, 101unat :ted) who had at least one SAECG available
for analysis, all late potentials were s ificantly more common in affected versus

unaffected males, although not in females (Table 9 page 97).
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ARVC penetrance

One hundred and thirty seven subjects (60 affected males, 77 affected females) were used
to determine penetrance. Median age to develop an ARVDS associated henotype was 32
years (95% CI 28-35) for males and 44 years (95% CI 39-48) for females, with 100% of
males and females penetrant by 63 and 76 years respectively (Figure > page 99). Males
were twice as likely to reveal the disease phenotype than females (RR 2, 99% CI 1.2-3.3)
(p<0.0001). The commonest clin” " feat :s for which subjects were initially penetrant
were ectopy (44%), and LVE (27%), then VT (9%), QRS>110 ms (9%), late potentials

on SAECG (7%), SCD (2%) and | utfai e (2%).

Heart Failure

Fourteen of 89 affected males developed heart failure at a median age of 63 years (95%
CI 41-84 years) compared with no unaffected males (p<0.0001, log rank) (Figure 17 A1l
page 100). One unaffected female at age ! developed heart failure compared to seven
affected females (median age 73 y 3, 95 % CI 69-77 years) (p<0.001, log rank) (Figure
17 A2 page 100). Affected males were th : times more likely to develop heart failure

than females (RR 3.4, 95% CI 1.36-8.57, p<0.009) (Figure 17 A3 page 100).
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obligate carriers). The results showed that ARVC was fully penetrant in males y the age
of 63 and in females by the age of 76; ectopy and LVE were often the first resenting
features, and few presented with death or heart failure. Therefore, in order to assess the
penetrance of heart failure and death, we used all affected subjects. Heart failure and
death were morbid outcomes at early ages in both males and females, with far more
serious early events in males. In both sexes heart failure occurs as a later manifestation in
subjects who did not succumb to SCD. Tl > major manifestations define ARVC, due to
the TMEM43 mutation, as a lethal, fully penetrant, sex-influenced, au somal dominant

disorder.

Biases exist in studies that use both retrospective and prospective data; the use of well
ascertained sibships may mitigate some of these. Although formal assessment of right
ventricular structure is not available for the majority of subjects in this cohort, the
cardiomyopathy fulfills diagnostic criter for ARVC (142), it has been historically
diagnosed as ARVC (4, 41) and fibrofatty lacement of the myocardium is present. The
involvement of the left ventricle in this cohort supports the recent call to place ARVC
within a group called ‘arrhythmic cardiomyopathies,” which would take into account
various presentations of disease ~58). T se findings may not be applicable to other
forms of inherited ARVC. Howe' itis| zly that mutations in TMEM+3 are present in
other populations. Issues of classification in the cardiomyopathies in general will be
solved by their underlying genetic etiolc , thus disease specific genotype/phenotype

information will become the most useful and relevant.
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This study has the advantage of having access to pa medical records and extensive
genealogical data, and a single cardiac care team followed all subjects. Clinical signs due
to the genetic background of either the family or the source population were controlled
for by the use of unaffected subjects from well ascertained sibships. This genetic subtype
does not show the typical ARVC ECG findings of T wave inversion or epsilon waves
(25). A direct benefit of this process therefore has been the provision of accurate
mutation specific clinical data for precise ‘netic counselling and follow-up of those at-

risk (248).

We have identified the gene that causes ARVC at locus ARVDS5. A missense mutation in
TMEMA43 causes a fully penetrant, sex-inf :nced lethal form of ARVC. Although little is
known about the function of this gene, it ¢ odes a transmembrane proteintl  could be a
target of PPARy, which may explain the fibrofatty replacement of the myocardium in

ARVC patients. Future directions include functional studies of the TMEM43 protein.

Web Resources

UCSC Genome Browser
Online Mendelian Inheritance in Man

NCBI dbSNP )
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Conclusions

Cardiac symptoms occurred at a young age in ARVC males with a TMEM+43 mutation, in
whom onset of symptoms was often closely followed by death. Heart failure was a later
manifestation of ARVC in survivors. The ARVDS genetic subtype of ARVC is both an

arrhythmogenic and a cardiomyopathic disease.

Page 107 of 292































Left ventricular enlargement (LVE) was defined as left ventricular end diastolic diameter
(LVEDD)>112% corresponding to 2 standard deviations (SD) above the pred ed mean
value (Henry’s formula) (202). We also assessed LY > 117% (> 3 SD above the
predicted mean). Prevalence of abnormalities on first echocardiogram was calculated
(Table 13 page 118). In positive subjects with serial echocardiograms, the age to onset of
de novo LVE was calculated by time to event analysis, after excluding those with LVE

present at baseline (Table 12 page 116).

Ectopy was determined on Holter monitor testing over 24 hours, and the prevalence of
number of PVCs, VT, and other forms of ectopy was determined (Table 14 page 118). In
positive subjects with serial Holter monitors, the age of onset of de novo > 200 PVCs or >
1000 PVCs was calculated by time to evel analysis after excluding those with > 200 or >
1000 PVCs at baseline (Table 12 page 116). This number of PVCs was chosen because of

their use within the original and the modified diagnostic criteria for ARVC (25, 142)

Prevalent late potentials on first SAECG (Table 15 page 119) were classified based on
recognized criteria: QRS (filtered QRS duration)>114 ms, LAS (low amplitude
signals)>38 ms, and RMS (root mean square voltage of the terminal 40ms of filtered
QRS)<20 ms(260). The SAECG test is ¢ idered abnormal when 2/3 of these criteria

are abnormal.
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The diagnostic utility (sensitivity, specificity, positive predictive value, negative
predictive value) of symptoms and test results present at e first clinic assessment was
assessed for the identification of those clinically affected and/or mut ion positive
subjects. The likelihood ratio of havir  and not having inherited ARVC was calculated
by sensitivity /l-specificity, and 1-sensitivity/specificity respectively. In general,
likelihood ratios over 10 (for di 1osis), or under 0.1 (for ruling out diagnosis) are

considered to indicate good diagnostic utility.
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3.4 RESULTS

Clinical manifestations of cardiac disease in males

Table 10 page 113 and Figure 18 page 122 summarize ti incidence of cardiac symptoms
and events in 87 positive and 65 negative males with edical records. Positive males
were significantly more likely than ne ive males to develop each of the cardiac
symptoms and outcomes. Fifty three percent of positive males had presynct e and
palpitations before age 40 years (Figure 18 page 122) compared with 27% and 17% of
negative males respectively (data not shown). Heart failure developed in 16% positive
males before age 40 years, and in 5% b re age 60 years, with no events in nc  tive
males (p=0.0001). Median age at first hospitalisation for a cardiac indication was 43
years (95% CI 38 years-47 years), with 4. . of positive males hospitalised before age 40
years, compared with 11% of negative males (RR 10.2 (95% CI 3.9-26.4) p=0.0001). Of
the six negative males hospitalised, three were for i -estigation of chest pain, one

following an M1, one with ectopy and . 2 at age 15 years following syncope.

Median survival in positive males was 45 years (95% CI 38-52), with one death in the
mutation negative group (p=0.001). Using a strictly cor  rvative ascertainment strategy,
incorporating those with a medical record, where positi-  status was defined by genetic
means only (having the disease mutation or being an obligate carrier), and where all
subjects in a sibship had a known disease status (100% ascertainment), mortality was

similar (median survival 42 years, 95% C [ 38-46) (Figure 18 page 122).
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Echocardiography

Two hundred and forty eight subjects (144 positive and 104 negative) had at least one 2D
echocardiogram available for analysis. Five reports without available n surements were
excluded, four of which (3 males and 1 female, all deceased) were reported to have a
‘massively dilated heart’. Of the positive subjects with no echocardiogram, 85% were
dead. The most prevalent feature was LVE 112% (. D above the mean) based on

LVEDD (Table 13 page 118) (203).

Fifty-four positive and 42 negative subjects who show: no LVE at baseline had serial
echocardiograms. Sixty-two of the 144 positive subjects had LVEDD >2SD at baseline
(LVE). Twenty-four (44%) positive subjects without LVE at baseline subsequently
developed LVE. The median age to onset of de novo LVE for positive males was 45
years ; 14% had LVE by age 30 years, o by age 40 yrs and 52% by age 60 years
(Figure 21 page 129). The median age to et of de novo LVE for po ive females was
51 years; none had LVE by age 30 * rs, 4% by age 40 yrs and 69% by age 60 years
(Figure 22 page 130). There was no significant difference between positive 1ales and

positive females for time to development of LVE (Table *~ page 116).

Seven males (10% of all positive males who had an echocardiogram) and ni : females
(12% of all positive females who had ¢ echocardiogram) fulfilled criteria for DCM
(279). Six positive male subjects with m: <ed LVE and systolic dysfunction :ceived a

heart transplant and one died while waiting for a transplant.
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which can lead to DCM, and ectopy on Holter monitor at an early age is a reasonably

sensitive diagnostic test for both sexes.
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Previous studies of ICD therapy in ARVC retrospectively assessed efficacy in individual
patients in the absence of app:t | iate controls (236-239, 291). We investigated mortality
after implantation of ICD’s in 48 high risk (HR) subjects from 11 fai lies with an
autosomal dominant homogeneous form of ARVC linked to 3p25, and compared

mortality to that in HR control subjects, matched for age and sex from the same families.

Page 144 of 292





















after 1950 to take into account pc ible effects of differ. :es in risk status ‘termination:

results remained the same (data not shown).

Figure 24 Time to death or last follow-up in high-risk males and females with ARVC

linked to 3p25
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4.4.1 Subjects studied

There were 30 males who received ICD’s, at median age of 33 years, [range 15-51years]
and 18 females at median age of 42 years, ange 22-56 years]. IC s were implanted in
17 males and 18 females in the absence of doc 1ented VT (primary prophylaxis) and in
the remaining 13 males followir VT secondary | phylaxis). Fifty eight control

subjects comprised 36 males whose median age at study entry was 33 years, [15-51
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Mortality following ICD

The male ICD group was followed for a median of 2.6 *  rs (from 3 weeks to 12.8 years)
and the control group for a median of 9.5 years (from 4.5 mon s to 31 years). There
were no deaths in the ICD group. Three  >jects went on to successfully receive a heart
transplant after several (2-10) years of ICD therapy. Indications for transplant included
increasing heart failure as a secondary consequence of cardiomyopathy and intractable
VT. One subject in the control group received a heart transplant; the remaining 35
subjects had died. The 5-year mortality rate for males tollowing ICD ierapy was zero

compared to 28% in controls (p=0.009) (F 1re 25 page 155).

The female ICD group (n=18) was follov | for a median of 0.7 years, from 2 weeks to
3.9 years and the control group (n=22) for a median of 28.8 years, from 1.9 years to 37.8
years. There were no deaths in the ICD  oup, where: in the control group, 10 of 22
(45%) subjects had died. Five year mortality in 1  control group was 9% not
significantly different from that in the f 1ales who received an ICD (Figure 26 page

I55).
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We conclude that this form of ARVC is a malignant d ase, particularly in males, who
frequently die suddenly in early adulthood. The study is unique in that 'NA haplotyping
and extensive family history data are used for rii stratification and subsequent
prophylactic 1CD therapy in large genetically dmogeneous sample. Results
demonstrate that this genetic risk stratification model for ICD therapy has a beneficial
impact on survival in males in this population regardless of indic ic (primary or
secondary therapy) implying that SCD may be the first symptom in those at high-risk.
These results support the use of ICD"s as @ imary prevention therapy in familial ARVC

linked to 3p25 for individuals at h™ "1 genetic risk.
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S GENETIC KNOWL DGE NDMC AL
RESPONSIBILITY: AMBIGUITY AT [(E INTERFACE OF
GENETIC RESEARCx«:i AM  'LINIC. L PRACTICE

“"Conventionality is not morality.”

Charlotte Bronte

Daryl Pullmana  Kathy Hodgkinson

This paper was published in Clinic  Genetics ~106 Mar;69(3):199-203.
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has been a modified consent document so that ARVC study participants are now required
to accept that they will receive their results it nd when these become available through
the course of the research. If a subject does not want to learn his or her result, then the
blood sample will simply not be drawn. We are consic  ng a further amendment to the
effect that if the research subject is either unwilling or otherwise unable to share
clinically relevant results with : risk family members, steps may be taken by the
research/clinical team to ensure that this information is made available to those family

members.

5.3 DISCUSSION

The manner in which we frame the distinction between genetic research and clinical
genetics will affect our unders 1ding of our duties regarding the management of
information accrued through gene :rese 1. First, it is important to contrast the nature
of the relationship between the researcher d the subjer in genetic research, with that of
the clinician and patient in the clinical ¢« ext. In the ¢l cal context patient autonomy
and the assurance of confidentiality in the patient-] /sician relationship, are often
presented as key considerations in arguing against a generalized duty to w: 1(312, 320).
However, insofar as genetic research involves families, the family must remain the

primary focus of concern with regard to the management of research results.

The foregoing speaks to the importance of ensuring that genetic research is coordinated
with local clinical genetics services, ide ly thror 1 the mechanism of disease based,
health region coordinated, genetic registe that are sensitive to both clinical and research

interests. (321-324) Families are the focus of registers, and ongoing cli cal care and
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minimal RV data due to the difficulty visualisii the RV compared to the LV on
transthoracic echocardiography (Appendix C). Like e ECG, echocardiography is
available in many non-tertiary centres. Unlike the ECG, it is operator and analyser

dependent.

We have some clues that the RV is affe :d in ARVDS, despite e limitations of the
clinical testing. In one case of SCD in a 31 year old (from family ARI), the
echocardiogram done 6 months prior to di  h showed an enlarged LV with a normal RV.
On autopsy the RV was massively enlarge  The most recent case was  at of an affected
male aged 62, who had been maintained on Amiodarone having refused an ICD.
Following SCD, his heart was obtained and although his echocardiogram one month
earlier was described as ‘normal’, his RV on autopsy was not, and included many areas

of fat (Figure 29 page 200).
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The results from the series of s lies presented in this 2sis have moved the field of
ARVC genetics research forward significantly. The clinical and research implications of
this work include families with ARVC who are receiving improved diagnosis,
investigation and treatment and researchers with new insights into the variable
expressively and pathogenesis of this complex disease. Ethical issues have even broader
implications. The future is bright for answering the n 1y exciting research questions

arising from this body of work.
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Scholarly lectures and other professional presentation

Television/Radio

The National, CBC Television, February 29, 2008. ARVC, e discovery.

NTV Evening News, February 29, 2008. ARVC gene discovery.

The Current (with Anna Maria Tremonty) Radio: February 6 2006 Genetic testing panel and Town
Hall. With Daryl Pullman.

Press conferences and releases

l.

Researchers discover gene responsible for deadly heart condition. Genome /  intic Press
Conference, February 27, 2008.

Relevant community service

2006

2008

Kathy Hodgkinson. Invited sp  er for* ays at the Fluvarium’lecture series. The urpose of
this group of talks was to showcase resear Memorial University for a lay audience.

Kathy Hodgkinson. Invited sp er at th 1adian Federation of University Women on Sat
Sept. 13 2-4, the EB Foran Room, St. John’s City Hall. ARV D: the search for a killer.

Knowledge transfer activities

Quarterly community newsletter for cardiomyopathies.

ARV C (Arrhythmogenic Right Ventricular Cardiomyopathy) in Newfoundland and Labrador,
Patient and fumily Information Guide. Eastern Health Teplitsky, Y, Young, TL, Hodgkinson
K.A Patient and Family Information Guide. Eastern Health. 2005.
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