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WHY IS IT SO IMPORTANT?
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OechslinE et al. Am J Cardiol 2000; 86(10): 11156




WHY IS IT SO DIFFICULT?
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Silka MJ et al. JACC 1998;32:24551




MULTICENTER RESEARCH IN ACHD
CHALLENGES

Complexity and heterogeneity of the patient populadbn
Divergences in nomenclature and classification
Institutional variations in treatment strategies
Identification of appropriate clinically relevant end-points

Paucity of preliminary data for sample size estimads
Recruitment of a sufficiently large number of patients
Issues regarding patient safety

Research infrastructure for efficient implementatian
Limited funding opportunities

AARCC. Int J Cardiol 2008; 129(2):1559




ASKING THE RIGHT QUESTION

Do You THINK

—

Bob pops the wrong question. |




ELEMENTS OF A GOOD
RESEARCH QUESTION

Feasible
« addressable by proposed methodology

Interesting:
 provide meaningful answers regardless of results

Novel:
e provide new findings or confirm/refute prior findin gs

Ethical:
e« cannot cause unacceptable risk or invade privacy

Relevant:

 advance clinical/health policy, scientific knowledg,
and/or future research directions




ACHD SCD

OVERARCHING THEMES

Research guestions may pertain to:
« Demographics:

— Quantify and compare rates and trends
e Mechanisms:

— Pathophysiologyof sudden death

 Risk stratificationfredictors of SCD

— e.g. clinical, surgical, functional, electrical,
genetic, biomarkers

 |Impacts of interventions:

— Pharmacological, devices, surgical/interventional,
life-style modifications, educational




PATIENT POPULATION

LiRe

conTRoL GROUP ouT oF ConTRoL GKouP |

e Target population

— Group of individuals about which we wish to make
Inferences

o Study population:

— Representative sample of the target population




STUDY DESIGN

Did investigator
assign exposures?

Yes

Experimental study

Random allocation?

Mo

Observational study

Comparison group?

Yes

Randomised
controlled
trial

Exposure —# Outcome

Exposure #— Outcome

randomised
controlled

Mo Yes

Mo

Mon-

Analytical
study

Descriptive
stucly

trial

Direction™?

Case-
control
study

Exposure and
outcome at
the same time

Cross-
sectional
study

LANCET 2002;359:57- 61







EPIDEMIOLOGICAL TERMS
|

ACCURACY
(VALIDITY)

PRECISION

e Degree to which a e Quality of being
measurement sharply defined
represents the true
value of the attribute
being measured




ACCURACY (VALIDITY)

INTERNAL EXTERNAL
VALIDITY VALIDITY

e Groups selected and e Generalizable
compared such that observed _
differences on dependent * Produce unbiased
variables may be attributed estimates regarding a
only to the hypothesized target population
effect under investigation

(apart from sampling error)




INTERNAL VALIDITY

Bias

Confounding

Any trend in the * Distortion of the
collection, analysis, apparent

inter_pre?ation, exposure/
publication, or outcome

review of data that
can lead to
conclusions
systematically

relationship by
association with
other factors

different from the

truth

Misclassification

Erroneous
classification into
a category other
than that to
which it should
be assignhed




BIAS

SELECTION
N

At time of
AL Sy analysis

e Error due to systematic
differences in characteristics

INFORMATION

e Flaw in measuring
exposure or outcome data
that results in different
accuracy of information

between those who are selectedP€tween groups
for study and analysis and those

who are not




POTENTIAL SELECTION BIAS AT ENTRY

LONG-TERM OUTCOME OF FULMINANT MYOCARDITIS AS COMPARED WITH
ACUTE (NONFULMINANT) MYOCARDITIS

inant myocarditis
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Figure 1. Unadjusted Transplantation-free Survival According to Clinicopathological Classification
Patients with fulminant myocarditis were significantly less likely to die or require heart transplantation
during follow-up than were patients with acute myocarditis (P=0.05 by the log-rank test).




INFORMATION BIAS

e 1) Work-up bias
— Incorrectly or incompletely diagnosed cases

more numerous in one group than another

e e.g. comparing the incidence of VT in ICD
recipients with TOF vs matched controls (no ICD)

« 2) Recall bias

— Differences In accuracy or completeness of
recall of past events

e e.9. Cardiac arrestemettonal stress




INFORMATION BIAS (2)

e 3) Lead time bias

— Error arising when follow-up of groups does
not begin at comparable stages in the natural
history of a condition

e e.g. VT post PVR replacement in TOR/s matched
controls without PVR




CONFOUNDING

Exposure

~

Confounder

~

Outcome

 Not in causal pathway:

Exposure — Intermediate — Outcome
variable




CONFOUNDING
SCD IN ACHD

Ventriculotomy Incision

™~

Age

Sudden cardiac death M




MISCLASSIFICATION

Non-differential Differential

Probability of misclassification Probability of

IS similar in all study groups : S
misclassification may

: vary between groups
Bias towards the null y 9 P

hypothesis (rare exceptions) * Bias in either direction
(towards or away from

the the null hypothesis)




PRECISION

e Lack of random error:
— Study size: samplesize considerations
— Study efficiency:
e €.g. matching, number of controls to cases

e Confidence intervals
— Not just p-values!




DOUBLE-BLIND PLACEBO -CONTROLLED
RANDOMIZED CLINICAL TRIAL




AN EARLY RCT

e Background:

* In the late 18th century, King Gustav Il of
Sweden decided that coffee was poison and
ordered a clinical trial

o Study population:

 The king condemned a convicted murderer to
drink coffee every day (N=1) and another
condemned murderer to drink tea daily (N=1)

e Qutcome:
o All-cause death as assessed daily by 2 physicians

Reprinted in Ann Intern Med 1992;117:30




RESULTS

 The two doctors diedfirst
e The king wasmurdered

e Both convicts enjoyed long life until the tea
drinker died at age 83 (no age was provided for
the coffee drinker)

DISCUSSION

e Underpowered; consider surrogate engpoints
e Ethical concerns

e QOutcome ofhad no effect on decision makers
o (Coffee was forbidden in Sweden in 179dnd in 1822

Reprinted in Ann Intern Med 1992;117:30




ICD TRIAL IN TOF

Hypothesis:

* |n high-risk patients with TOF, primary
orevention ICDs will improve overall survival

Study population:
« TOF; no VT or SCD; high-risk features based

on risk score
Design:RCT with ICD vsno ICD therapy
Sample size/power

e Assume SCD rate of 10%/yr in controls,
>1800 pts followed for 5 years required to
detect 25% reduction in mortality with ICDs




TEMPORAL SEQUENCE




CASE-CONTROL
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CASE-CONTROL
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ADVANTAGES

One stop, ore time

Srnows relative distrioution of
exposures

Interrelatedness of different
exposures and relationsnip
With outcornes

Does nut nec essar]ly rely orn
indivicluals wno present for
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IAL STUDY

DISADVANTAGES
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capturing representaive
sarmple of target population

Mezy not be representaive

of 2l cases



COAORT STUDY

VT/SCD

\ EAp0sed
Peilents 5.0, cTesiﬂk‘ No VT/SCD
witn TOF dysfunction

VTISCD

Not exposed
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COFORT STUDY
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"BRAINSTORMING ”
PROJECT PROPOSALS

1) RCT: PVRIVT aplation in TOF

-TGA/atrizl
3) Multicenier casecorirol siucly:Risk

factors for SCD In pailents witn UV

4) RCT: Prirnary orevenion [CDs

oroneyr diseases



EP-guidedvs emplric approscr to
surgical VT aplation In ogluém S
with TOF uncdergolng PVH:

a randomized clinical mgl.l



BRIEF BACKGROUND
PVR +/- VT ABLATION

Karamlou T et al. Annals Thorac Surg 2006;81:178€9

2
2

1



PV VS MATCHED CONTROLS

Harrild DM et al. Circulation 2009;119:445



VT ISTAMUSES IN TOF

¥hairy P, Stevenson WG.Heart Rnythm2009;In Press



PROARPEYTHMIA WITH
INCOMPLETE ABLATION LINES

Aryana A et al. J CardiovascElectrophys2008;19:86972



155233s whneiner an e=guided or ernpiric

cr to surgical VT aplation Is associated with
lower risk for veniricular arrnyinmias/sCD
study populationTORF undergoing PVR

Meln exposure:EP-guided vs ernpliric aolaiion

Mz outcome sustair ecl VT, SCD, appropriaie
I



STUDY DESIGHN

TOF undergoing PVR

Pre-op EP study
 Map VT a d‘ﬂlnvolved Isthmuses

EP-guided gﬂrgical ablation
o Target only involved isthmus
_» No ablation if VT non-inducible |

Empiric surgical ablation
o Target all isthmuses

Follow-Uup 4 6 mornins:

o EP siudy postoperatively with ICD If Induciple
> Compined engpoint: clinical VT, aporopriaie s
ncuciole VT ait & montns



SAMPLE SIZE/POWER
CONSIDERATIONS

N

o | we assurme:
— 30% evernt rate In one groug
— two-talled alpnza = 0.05

C
l\“

62 pailents are requlred o nave s0%
oower io detect 2 50% reducilon In the
cornoined clinical en&'po]m






Silka MJ et al. JACC



RIS

Arrnyinrmia syrmptorns

Doclrnerted

AF/Flutter

FACTORS FOF

CD IN D-TGA

OR (95% Cl)  P-

Value
21.6 (2.5, 0.003
166.9)

9 (L9, 12.5) 0,001

Kammeraackt al. JACC2004:5:1095102
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1. Quaniiify the inciderice of sustair

OBJECTIVES

|

/
(D

atrial arrnyinrmias, veniricular
arrnyinmias, and SCD In patlenis wiin
D-TGA and Mustard/ Senningoafiles

1. Deterrmine risk factors for airlal

arrnyinmias, veniricular arrryinrmias,
and SCD In patlenis with GTGA and
Mustard/ Senningoafiles



STUDY PROPOSAL

/

tucly population:D-TGA witn Mustard or
senningsuryery

— ldentify all patients followed i
“Time 0" (2.q., 1990)

W UW

cach caniar aljves

(—l.

— For pailents EIJ\/d aricl witnout e clinic visit witnin 2
years, contact pailent and/or prirmary onysiciar



EAPOSURE VARIABLES

pasic dermograpnics

/

Assoclated anomealies: VSD, PS, otner

— Balloorn/surgical septectormny
— Type of surgery (Mustard/Senninc)
— Daite of surgery
Felnierventior:

— Baffle leaks, oosiruciion

— Residuzl V3D, tricuspid valve
— PacemarersfCDs/EPS/catneter aplatlor)



E/POSURE VARIABLES

At Time 0

=CG data: rate, OF <S,\3Tc
rlolter rmonlioring: # PVCs, couplets, NSVT

ECr rlrrJJogrgmp

— Size and degree of impairment of sysiernic RV (2.9.,
norrnal, mild, moderate, severe)

— M, TR, PR

rlemodynarnics (If availzole)
f
syrmotormns: NYHA, pelpitations, syncope, presyncope

Mecdlical tn
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OUTCONE DATA

o Airlal arrnyinmias
— Daite of first docurnenied arrnyinmia
— Type of arrnytnrmia;
o JART, atrial fiorillation, otner
> Altrial raie/ventricular rate

> Ventricular arrnyinmias and sCD
— Daite, tyoe, rate of arrnyinmia
> Monornorpnic VT, polymorpnic VT, VE

Activiiles preceding event: exercis
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Adjudicating cormrnitiee
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SAMPLE SIZE/POWE
CONSIDERATIONS

[ . [ ' [
3 4 5

1 ! | 1 | 1 |
6 7 8 9

Flazard railo

10

Power (1-B err prob)

—o— =0.801454



