Drug-induced Arrhythmia Risk Evaluation:
The DARE Study
Hospital Doctor Information Sheet

Background: As you know, Torsade de Pointes, ventricular Higtion and occasionally
monomorphic ventricular tachycardia are well-reésgd complications of cardiac and non-
cardiac drug treatment. Recently both Triludanféteadine) and Prepulsid (cisapride) have
been withdrawn from the market due to reports @fapthythmia and related deaths. The
phenomenon is rare but the understanding of itdespiological and clinical importance in
the UK and worldwide is limited by the nature oétreporting of these incidents. There is a
reliance on spontaneous and anecdotal account®uvigystematic analysis. Misreporting
and underreporting of cases is also problematierds difficulty in attributing events such
as presyncope, syncope and sudden death, to detapih due to the clinical complexity of
retrospective diagnosis. In addition these everdsnat easily predictable and can appear
highly idiosyncratic. Proarrhythmia is thereforeissue of great concern.

Various clinical factors appear to predispose imtlials to developing the condition i.e.

female sex, structural cardiac disease, metabobnormalities and systemic and

cerebrovascular disease. In addition myocardiaiupo@nd potassium ion channel mutations
have been described in the inherited conditionsaated with these arrhythmias: the long
QT and Brugada syndromes.

Aims: The study divides into epidemiological and genetimponents:

e The epidemiological study aims:
1. To assess the importance of this condition througEnmgland.
2. To provide data on those drugs contributing magtitcantly to the public health
issue.
3. To determine the outcome of patients in terms afliea events and mortality
compared to a control group.
4. To determine the relative risk of acknowledged measing factors.
e The genetic study aims:
1. To demonstrate that the above-mentioned mutations@mmoner in a population
suffering proarrhythmia compared to a control group
2. To determine the relative risk of genotype.

If the study proves the association of proarrhyehwith carrier status, a separate future
project will be pursued to assess penetrance hee.reélationship between phenotype and
mutation carriage in a pedigree. Families of pralsan whom a disease causing mutation has
been identified will therefore be offered screenamgl counselling, provided the proband has
agreed to their involvement.

We thus expect to further our understanding of tare but important serious adverse drug

reaction. This will contribute to the safer devetemt and prescription of drugs and improve
the prediction of future proarrhythmic risk for ettpatients and their families.
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Drug-induced Arrhythmia Risk Evaluation:
The DARE Study
Hospital Doctor Protocol Sheet

Case Recruitment:Patients who have suffered a proarrhythmic evélhbe recruited over a

5 year period via referrals from cardiologists ahettrophysiologists, such as yourself, based
in England. The inclusion criteria requig _least one of the following diagnosed as
secondary to therapeutic drug administration ordosage:

e Documented TdP, VF, polymorphic VT or non-polymago¥iT (see VT criteria)
e Exacerbation of an already existent ventriculangihmia
e Severe QT prolongation (corrected QT inteex&00mMS)

e QT interval prolongation (corrected QT interzai50ms [male patient]
or > 470ms [female patiengnd a clinical history of presyncope or syncope

(Notes on case exclusion criteria and criteriaM®rare appended to this document)

We request that you ask appropriate patients whoagreeable to participating to return a
card (supplied by us) to the Drug Safety Reseanih (DSRU) to demonstrate consent to be
contacted and to facilitate an interview at thegudits home. We will also supply information
sheets for you to pass on to the patient to redldeimMmeantime.

Case AssessmentEach individual will be assessed locally by a aeske nurse to discuss
consent and then provide historical detail and @&EProvided the patient is 16 years old or
more, a blood sample for DNA analysis will be coned for specifically to allow discussion
of the ethical issues. If the individual refuseggiee blood they will still be included in the
study. We also consent for permission to examieé tBP medical records and for copies of
relevant medical notes from their hospital admisgjprovided you are agreeable). If your
patient enrols you will be informed of his/her résuif they agree. Otherwise strictest
confidentiality will be maintained.

Control Recruitment and Assessment:We will approach GPs of patients for their co-
operation to recruit controls from their patierstdiin order to have as relevant a comparison
for each case. The individuals should be sex aedhagiched and we suggest that the closest
12 individuals be approached for their consent éosken. This would be indicated by
returning a ‘consent to contact’ card. They wikalreceive an information sheet. The four
best age-matched individuals who respond withine¢ks by returning a card to the DSRU
will be contacted. A short interview will be arratginvolving discussion of consent, an ECG
if feasible and permission to examine GP recordmithere will be specific consent for a
blood sample. In order to eliminate the possibilitynarming the controls by performing gene
testing in otherwise asymptomatic and unaffectetividuals, results will not be relayed to
them under any circumstances. If the ECG demoestraicidentally a significant medical
condition, we will, with the patient’s permissiomlay a copy and report of the ECG to the
GP.
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Clinical Analysis and Follow-up: Data from both groups will be recorded and staet.
George’s and the Drug Safety Research Unit (DSRidguanonymous codes. The only data
linking code to name will be stored separateljnatDSRU.

This will allow annual follow-up of these individisaover the 5-year period without linking
DNA results to names. We will first ensure that thdividuals are alive via The General
Register Office and by contacting GPs’ surgerieshey have died we will ask their GP for
permission to release their records for our revie@therwise we will contact the patient
directly. If any morbidity has occurred we will appch the GP for data and if necessary the
relevant hospital for further information.

DNA Analysis: Blood samples will be stored under anonymous caateSt. George’s
Hospital. Each blood sample will be analysed fonaalities in the cardiac sodium and
potassium ion channel genes implicated in Long @d Brugada Syndromes. No other genes
will be examined for unless a new gene is discavare the future that appears to be
potentially causative in proarrhythmia and the L@pg and Brugada syndromes e.g. cardiac
calcium channel mutations. The DNA controls will derived from the epidemiological
controls and departmental DNA libraries.

Patient's DNA Results — Case Patientdf patients do not wish to be told any DNA results
this will be respected. Patients with identifiedtations, who wish to be informed of their
results, will be asked if they would like to atteBtiGeorge’s Hospital for genetic counselling
and advice. If this is not possible it can be ageghnearer to their home. The results will only
be relayed to you and their GP if they have comsknand we may suggest additional
treatment.

Statistical Analysis: Mortality and cardiovascular morbidity data of thearrhythmia and
control groups will be compared for a statisticadignificant difference using conditional
logistic regression. A similar analysis will alsaaenine the acknowledged predisposing
clinical risk factors and group frequencies of tekevant mutations. This will generate results
in the form of relative risks. The genetic studylvaok for a significant difference in carrier
status between the two groups and the associdtd/eerisk.

Family DNA Studies: Any patients with definite disease causing mutetjovho have asked
to be informed of their results, will have beenesif their families may be contacted for a
potential future study examining the relationshgiween genetic and clinical status. This is
dependent on the study establishing an associ&gtween genotype and proarrhythmia.
Consent, however, can be withdrawn at any time ratatives will have to give their own
separate agreement.

Clinical Implications: Enrolled patients with confirmed proarrhythmia lwiéceive drug
avoidance advice e.g. torsadogenic agents. Somes camy demonstrate a previously
undiagnosed phenotype (e.g. overt long QT or Bragaghdromes) or a mutation may be
identified that carries high future risk. Providéte individual consents we will instigate
appropriate management locally under your supemisiThis could involve medication
and/or an ICD or permanent pacemaker.
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NOTES ON CASE EXCLUSION CRITERIA

Particular attention will be paid to adequate esido of other aetiologies for arrhythmias (not dmduced):

Not diagnosed as secondary to therapeutic drugrastnation or O/D*
or
No documented TdP, VF, polymorphic VT or non-polyptoc VT**

and/or
No exacerbation of pre-existing ventricular arrmyia

and/or
QTc interval < 500ms - Except if <450ms [male] @0#s [female] with a
clinical history of presyncope or syncope

NB Children< 16 years old will be excluded from theggcs project

"Ventricular arrhythmia as a result of chronic structural heart disease
or acute ischaemia but not drug related

<>

An SGHMS Review Panel will consider the followingctors before including {
case:

e previous history
investigation results (e.g. cardiac enzymes, ECBoeardiography,
cardiac catheterisatipn

e timing of drug administration
timing of ischaemic event (> 48 hours)

If the diagnosis of drug-induced arrhythmia is flolesbut unclear then the study
team would still wish to recruit and assess thespadirectly.

“VT — how many beats are required for study inclusio?
e polymorphic VT of > 5 beats
and/or

e sustained monomorphic VT (at least 30 sec or reguemergency
intervention)
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