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HIOCHEMIC AL ANALYS1S PRIVE

Applications for the prize, which is for outstanding and novel work in the field
of bicx | analysis of &k ical instr iom or for sighificant condri-
butions to the advancement in experimental iology {particularly relatng 10 <lini-
cal bischentistry), are now being accepted. Pupers, cither putlished v accepted
fur publication between Oct. 1, 1987, and Sepi, 30 1989, should be submitted
before Oct. 15, 198%.

Cuntsct Dr. H. Feldmann, Institute £y Physiologische Chemie der 1niversitit,
13, 12-8000 Munich 2, Federal Republic of G y; of cald (49}

L4
B% 5-49-61.

POSITRON EMISSION TOMOGRAPIHY

The “Lst Invilationsl Conference of the Insiitute Tor Clinical PET Practice™ will
be bekl in Bermuda, Oct. 26-28.

Cantact Inst. for Clinical PET Practice, Suite 700, 1101 Connecticut Ave.,
NW, Wastringion, D 20006; or cull {202) B57-1135.

BABY DO DECISIONMAKING IN THE 1900°8

“I'se conference will be beld in Milwaukes, Sept. 14 and 15,

Contact Anne Marie Talsky, Ctr, for e Stody of Rioethics, Medical Call
of Wiscongin, 8701 Watertown Mank Hd., Milwaukez, W 53226, or call (414}
257-B498.

REPRODUCTIVE SCIENTIST TRAINING

pplications are being d for the prugram, which is designed o facibiale
research. training of chslelrician-py sty in pornry hoap-
presches and technigues, and to further prog in the roproductive sci in
dical school dep nf ohstetrics and gymecolugy. The program entails &
five-year committnent to basic kcience rescarch. Physicians are encooraged
apply who have compleied an approved four-year resilency program, who desire
to spend seversl years develnping strung basic science skilla in sdddition to their
clinical akilly, und who wre committed to & carcer in academnic vhstetrics and
gynecology. Deadiine for applications ie Sept. 13
Contsct Leona Fanctti, Assoc. of Professors of CGynecology and (hwletrick,
40% 12th St., SW, Washinglon, DC 20024, or call {202) R63.2507.

CALL FOR ABSTRAUTS

Abstracts are being accepted lor 2 conference, entitled “Tempormi Contred of
Drug Delivery,” tu Leke place in New Yock, Feb. 26- 286, 1990, Deadline for
submnission is Sept. 15, 1989,

Contaet Conf Dept., New York Aced. of Scicnces. 2 E. 63ad §1.. New Yurk,
NY J0021; or call {212) ¥38-0230.

CALL FUR ABSTRACTS

Abslracts are being acceped for the “12th World Congress on Oxeupational
Satery and §ieaith," 10 be held in Humburg, Federa! Republic of Germany, May
611, 190, Bendline for receipt is Ociober L, 1982,

Contact Hamburg Meste und Congress GmbH, Postfuch 30 24 50, D-2000
Hamburg 36, Federal Republic of Germany; or call {49) 40 35-69-22-42,

SPECIAL REPORT

PRELIMINARY REPORT: EFFECT OF
ENGAINIDE AND FLECAINIDE ON
MORTALITY IN A RANDOMIZED TRIAL OF
ARRHYTHMIA SUPPRESSION AFTER
MYOQCARDIAL INFARCTION

Abatract The occurrence of ventricular pramature de-
polarizations in survivors of myocardial infarction is &
risk factor for subsequent suddan dsath, but whether
antiarrhythmic therapy reduces the risk is not known.

.‘\IIH |(}) I"H!Q

The Cardiac Arrhythmia Suppression Trial (CAST) is eyg
uating the effect of antiarrhythmic therapy (ancainide n&
cainlde, or moricizine} in patients with asymptomati'c o
mildly symptomatic ventricular arrhythmia (six or mo,r
ventricular premature beats per hour) atter myocami;
infarction.

As of March 30, 1989, 2300 patients had been reCHiteq
tor the inifial drug-titration phase of the study: 1727 (75
percent) had initlal suppression of their arhythmia (as as.
sessed by Holter recording) through the use of ona of the
three study drugs and had been randomly assigned to
receive active drug or placebo. During an averaga of 1p
months of follow-up, the patients treated with active drnig
had a higher rate of death from arrhythmia than the pa.
tients assigned o placebo. Encalnide and flecainide ac.
counted for the excess of deaths from arrhythimia and non.
tatal cardiac arrests (33 of 730 patients taking encainide
or tlecainide [4.5 percent]; 8 of 725 taking placebo [1.2
percent]; relative rigk, 3.6; 95 percent confidence inter-
val, 1.7 1o 8.5). They also accounted for the higher totg|
mortality (56 of 730 [7.7 percent] and 22 of 725 [3.0 per-
cent], respectively; relative risk, 2.5, 95 percent conti-
dence Interval, 1.6 to 4.5). Because of these resulls, the
part of the trial involving encainide and flecainide has besn
discontinued.

Wea conclude that neither encainide nor flecainide
should be used in the treatment of patients with asympto-
matic or minimally symptomatic ventricular arrhythmia
after myocardial infarction, even though these drugs
may be effective initially in suppressing ventricular ar-
thythmia. Whether these results apply to other patients
who might be candidates for antiarrhythmic therapy is un-
known.

AsvymproMaTic veniricular premature depolariza-
tions are a risk factor (or sudden death after myocardi-
al infarction,'? and are often treated with antiarrhyth-
mic drugs.? The Cardiac Arrhythmia Suppression
Trial (CAST), a multicenter, randemized, placebo-
controlicd study, was designed to test whether the
suppression of asymptomatic or mildly symptomatic
ventricular arthythmias after myocardial infarction
would reduce the rate of death from arrhythimia, In
the Cardiac Arrhythmia Pilot Study,! encainide, fe-
cainide, and moricizine were shown to suppress
arrhythmias adequately i the target population.’
Thus, these drugs were selected for use in CAST.
CAST begins with an open-label titration period te
identify patients who respond o treatment with oné
of the drugs. The patiecnts who respond are then
randomly assigned 1o receive either the effective ther
apy or a matching placebo. This design was chosen
to test the hypothesis that the suppression of ven
tricular arrhythmias by antiarrhythmic agents re
duces the rate of death from archythmia. To avoid
aggravadion of left ventricular dysfunction, fecainide
was not given to patients with an ejection fraction
below 0.30.%7 Because the ability of moricizive 10
suppress ventricular arrhythmias was somewhat less
than that of encainide or flecainide,” moricizine was
used as a second drug for patients with an cjertion
fraction of 0.3 or more. A three-year recruitment Wi
planned, from jJune 1987 to June 1950, and follow-
up is scheduled to end in fune 1992,
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This paper presents prefiminary resulis of the com-
parison of encainide and flecainide with their corre-
sponding placebos after an average of 10 months of
frllow-up.

METHODS
Eligibility of Patisnts

tutients were eligible to br sereened for CAST between six days
and two years after a documented myocardial infarction. Screening
for arrhythmins consisted of an ambulatory eleetracardiographic
(Holter) recording, with a minimum of 18 hours ol analyzable data,
The eligibility criterion on the basis of the screening Halter record-
ing was six er more ventricular premature depolarizations per
hour.! Because the risk of death from arrhyilmia after a myncardial
infarction decroases with time, wd in order to enrodl ennugh poten-
tially high-risk patienls to maintain adeguate statistical power, a
Jower ejection fractiun was required for patients whose mystardial
inlarction had occurred more than 90 days before Holter record-
ing."* I the cualifying Llodter recording was abtained  within
% days of the myocardial infarction, a lelt ventricular ejection frac-
o of 0.5 or less was required. 1t the qualifying Holter rreord-
ing wats performed between 1K) days and two years aller the myocar-
diad infarction, un sjection fraction of 0.10 or less was required.
Patients were excludod il 1hey had vemtricalar arrhythinias caus-
ing mare severe symptoms (such as syncope ar presyncopr) re-
sulting froms hemodynmnic compromise ot if they lad any unsus-
wined ventricnlar tachycardia with |5 or more suceessive beats ata
rate of = 120 heats per minute. Falpilations alone did not exclude a
patient frum participation in CAST. To additwon, patients were ex-
chaded for reasons of patentially poor compliance, either with ther-
apy ar with follow-up; contraindications te any of the drugs being
used; ther life-threatening conditions; or electrocardiographic ih-
normalities that would make the inteepretation of rhythm difficult,
Signed informed consent was required of all patienis. The protocol
was approved by the institutional review board al each elinical
cenler.

Thratlon

Patients lirst underwent an open-tubel tirration phase (averaging
15 days), during which up o hree drugs {encainide, Revainide,
and moricizine) at two oral doses cach were evaluated. The doses
of cncainide wese 35 mg tbree times daily {dose 1) and ¥ mg
thres times daily {dosc 2); of Hecainide, 108 mg twice daily {dose 1)
and 150 mg wwice daily (dose 2); and of innricizine, 2N mg
ihrer times daily {dose 1) and 250 mg three times daily (dose 2).
The litration was siopped as soon as a drug and dose were Find
that suppressed the arrhyihming, The criteria for suppression were
= f0 pereemt ceduction of veatricular premature depolarizations
and = 90 percennt reduction of runs ol unsustained ventricular
tavhycardia as measueed by 29-howr Holter revording 4 to 10 days
after each dose was begnn, Patients with  Iefi ventricular pection
fartion of 030 or more were randanoly assigned to vne of
Iwn tilration sequences: encainide followed by moricizine and
then by fierainide or Becaivide ollowed by moricizine and then
by encainide. Moricizine was used second in both sequences be-
cause il was Jound to he less efficacious in the suppression of ar-
thythimias in the pilot study.’ Parients with an ejection [raction
below 0.30 were randomly assigned to receive either encaibide fol-
lowh by moricizine or moricizine lollowed by encainide, Flecainide
was nut given to patiens with an ejection fraction below 0.30 be-
cause of concrrm about its negatlive inotrepic properties. In our pi-
lot study, encainide and moricizine appraved to he about equally
ellective in patienis with a lower cjcetion fraction (%0.30)." The
titration had w e completed within % days of the qualifying
Helter revending. Patients whose acrhythinia increased during the
Upen-label tiation or who were intolerant ol the drugs weer not
advaneed 10 the randomized phase of the rrial, A total of 447 pa-
lienig (19 percent) Iell into this calcgory {or died hefore randumiza-
tion}. Another 135 paticnts {6 percent} had only partial suppression
of their arrhytlimia and did nov meet the criteria for offective sup-
pression. These palients were subsequently randomly assigned 1w
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receive thie “best drug™ or placebo, but they are mt further de-
scribed 1o this articlke.

Randomization and Follow-up

Parients whose archythmias were successfully suppressed were
rundoemly assigned to a treatinent group by means of a telephone
call 1o the coordinating center, and had an equal likelihood of re-
ceiving the successiul drog ot a matching placebe. The groups were
stratified accarding 1o the clinical center, Ieft ventricular ejection
fractinn (2030 or <030}, and time between the qualifying Holter
recording and the myocardial infarction (290 duys or <) days},
Abter randomization, follow-up visits were schrduled at fpur-month
intervals, at which Lime data were collected on seeondary eud points
such as new oF worsened congestive heart Eailuee, sustained ventric-
ular tuchycardia, recurrent myocardial infarction, various cardiac
procedures, and the quality of life. Gomplianee with freatment was
assessed by couns of study maldication,

The primary CAST end point is death from aeshytimia, defined
according to ctiteria developed in the Cardiac Arthythmia Pilut
Study.* This definition includes wilnessed instantaneous death in
the abmence of seveir congestive heart failure or shock, unwilnesicd
death with no preceding change in symptoms and for which ne
other cause can be ascribed, and cardiac arvest. The end point is
initially categorized Ly the local investigator withel knowledige: of
the blinded therapy. Each end point is then reviewed by the Events
Commilter, a subtomitiee of the investigators wha are blinded
the treatment each patient received.

OF the deaths included in this yeport, 785 percent had been
reviewed acxl classified by the Evenits Commiteee as of the March
30, 198, analysis date, and the sesults had 864 pereent concord-
ance with thase of the principal investigator at each clinical center.

Statistical Anatysis

CAST was designed as a one-tailed test and was intended to
assess whether drug therapy was Deneficial or bud vo beneficial
elfect, with an alpha level of 0.025 and & puwer of appr whinately
.85, The study was nut desigaed 1o prove that an antiarrhythmic
drug could cause harm. The projected mortality for the primary end
point (deatl from atrhiythmia) io the placebi-treatred group was L
percent over an average of three yrars of follaw-up. On 1he basis of
these assumpticns and tl:e assumplion that the active drug would
teuel 10 an cstimated 30 percent reduction in the eate of drath from
arrhythmi, we estimated that the sample gize trouired was 440
palients.

The Data and Safely Monitosing Board, a group of experts inde-
pendent of the study investigators, is responsible for evaluating any
possible barmiul effects of the drugs, ‘The hoard meets twice yrarly
to review the unblinded GAST results, It approved an interim mon-
itaring protucel in September 1988, before examining the data. This
protocel wmcluded conservitive boundary fur stopping the study
because of demonstrated henehit, a symmetric oundary for advis-
ing stopping the study because of adverse effects, and a boundary
for stochastic curtaitment (k. stopping because of a Tow preoliabik
ity or power of demonsirting a beaclicial elfect).” ™ The boand-
aries were desighed to be adaptive to the number of arrhythmic
events expected by thr planned end ol the study. This numbsr
was inilislly estimated o be 125, but the sccumulating datat as of
March 30, 1989, indicated that the (otal eventa would probably be
leas chan 300.

Fur the analyses presenied in this paper, haseline Comparisona
were perfurmed by ttests and chi-square Lests, and primary cam-
parisons were performed by log-rank tests, The signiticance lrvrls
for the individual drug comnparisons were increased by a fartor of 3
w0 adjust for multiple comparisons {three indeprodent drug sul-
graups).”? Confidence intervals weae estimated by the method of
Comficld." The relative risk of treatment in clinically defined sulb-
gronps was calcwlated to evalvate ihe cansislency ol the drugs’
eficcts neross subgroups.

REsuLTS

As of March 30, 1989, a total of 2309 paticats had
been recruited and were undergoing or had completed
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Table 1. Base-Lina Characleristics of 1455 Patients Randomly Assigned to Receive Encainide or Flacainide, or Malching Placebo *

ERCAINIDE

FLECATNITE PlLaciwn
VARIABLE N = 1y N =~ T25)
Male rex (%) E11 831
Age (yr} IR ] 6lxl0
Age (%)

=55 yr 4.2 258

S6-05yr Hd RIAY

H6-75 yr N4 a2.4

=75 yr 540 4.9

While (%) L7l #1.7
Ejection lraction 0.4020,10 . 39% k(%
Fjection fraction (%}

<(h20 1.9 25

.20 029 130 128

A3 039 kXN 23

.40 (4% 30.9 s

150 4155 140 18.6

Sermm cholesterl {mmaolililer) SHRL LG 251+ 1.3
Before MI, history of (%)

Coagestive heart [ailare 13.7 1.5

Angina 454 4%.3

Hypertension 0.2 2K

Diubetes 198 X4

Candiac areest 22 24

¥T 16 2.2

Mi 109 376

CARG or I'MTTA 159 6.8

Ancurysmvarchylhmin surgery o6 07

Lunlilying M1 (%)

Atnormal Q waves Tan A
New anlerior plilly 18.2
New lateral 4.8 5.8
New inferior 19.9 5.4

Pusterior infarction @1 LR

Atnormal 5T clevation 450 46.8

Abnormial ST depression na g

Arnornal T inversion 68.3 .6

Provedures alter M1 but before
mndomizadion (%)

Thrombol ylic therapy .2 245

PTCA 14.1 8.7

CARG 18.6 186

Temporary pacemaker inserti 0.6 1.1

Canadian angina class' (%)

Nor snglne #.4 RQ.7

} N ®.7 L' ]

Il 7.1 B.&

1] 13 1.6

LMeAINIDR
FLECAMITDE Flarem
VamabLe {N = TMp IN - 714
Smeking status (%)
Cureemt MR w1
Former 41.4 408
~ Never 18.% N
w90 Days from Ml 24 219
10 Holter recording (%)
Busc-line clecimcardiogram
PR interval {sec) 017083 L7003
QRS duration (sec) G.09£0.02 0.09+0.02
QT imterval, uncursected (sec) 0.39+0.04 0331044
Alevad librillation ur Hutter (%) 20 1.3
Left ventricular hypetirophy (%) 4.7 17
Paced (%) 0.4 0.1
Base-line Hiller recording
VPIVhr 1274254 128 2240
VPD/Me (%}
= 15.1 16.2
10.1-50 WK 407
50.1--100 17.6 5.8
= 100 215 273
VT runs {= 120 beatsrmin/2d he} (%)
Nosie LR Ty
l 10.7 1.4
2-5 6.2 5.2
EL] 4.3 15
Adrial fibrillation or Duner (%) 15 10
Permanent pacemaker (%) I 1.7
LBBB (%) [ 1.7
Basc-line physical examination
Sining heart rate {beatsmin} 413 g
Systalic blood pressure (mm Hg} 126+ 18 125214
[hastolie blood pressure {mm Hg) Eiadl Th=In
Cuncirren] drugy at base line (%)
Betn- Alincker M4 EAN|
Calcivm blocker SL3 4an.3
Digitolis 21.2 185
Nitralc 474 437
Diuretic 6 AlLE
{rhes antihypestensives 242 224
Tutal au. of concurent drugs (%)
Nune 1.1 nA
| 4.9 4.6
2 176 16.4
a 17.3 212
4 1.1 204
=5 0.0 LLRH

*Plus minus values are means £ ST Mone of the differences were significanl. CABG dcimstes vy -silery bypass grafi curgery, LARR lefe bundle-branch block, £V lelt veniriconls

hyperrophy. M1 myocandial infarction, FTCA perc

GEHHEY

the open-label titration phase of the siudy. Suppres-
sion of their arrhythmias had been achioved in 1727 of
these patients, and they had been randomly assigned
to receive blinded therapy: 1455 had been assighed to
encainide, fecainide, or placebe, and 272 tn morici-
zine or placebo.

The GAST Data and Safety Monitoring Board met
on April 16 and 17, 1989, reviewed the data that were
complete as of March 30, 1989, and recommended
thin the original study protocol be modified — in par-
ticular, that cncainide and flecainide be discontinued.
This cecision was hased on the observation that the
overall study group (all patients treated with active
drug as compared with all paticnts treated with pla-
ceba) had crossed the lower advisory boundary for
harm (boundary Z = —3.11; observed 7 = —3.22)
and the boundary for stochastic curtailment (bound-
ary power = (.55, ohserved power, <<0.27).7 " In ad-
dirion, subgroup analysis of each drug and its placebo
indicated that the adverse lindings (or the primary end

¥, ¥PD ventnicular preseinre depolarizaong, and Y17 veizivulas achyesnla

point were limited to encainide and flecainide, two
drugs with Class 1C antiarrhythmic action. The re-
sults for encainide and Hecainide are presented togeth-
cr because the study was not designed to detect indi-
vidual differences between these two drugs, the resulis
or the two were viranally idendical, and both belong to
the same class of antiarrhythmic drugs. No significant
difference was observed in cither direction with re-
spect to moricizine or its placebo. "Those resulls are
not reported because the Data and Salety Monitoring
Board further recommended that the study be contmn-
ued with moricizine; therefore, the investigators re-
main blinded 10 the effects of moricizine.

The base-line characteristics of the 730 patienls
randomly assigned to receive flecainide or encainide
as compared with the 725 receiving placebo arce shown
in Table 1. The populations were similar with respect
to all characteristics, including age, ejeclion fraction.
time elapsed since myocardial infarction, and usc of
bewa-blockers, calcium-channel Llockers, digitalis, oF



? vol. 321 Na. 6

diuretics at basc line. The mean left ventricular cjec-
ton fraction was 0.40 in patients treated with encai-
aide or flecainide. Only 2.2 percent of the patients had
ann cjection fraction below 0.20, whereas 20 percent
had an ejection fraction hetween 0.50 and 0.55. The
mean frequency of ventricular premature depolariza-
tions was 127 per hour in drug-treated patients, and
- 90.6 percent of the patients had at least one run ol
ansustained ventricular tachycardia (=120 beats per
minute) during their base-line Holter recording. As of
March 30, 1989, encainide or flecainide therapy had
been withdrawn in 8.4 percent of the patients (4.8
percent for protacol-defined reasons such as major ad-
yerse events or symptoms, and 3.6 percent by personal
preference or on the advice of their physician), and
placebo had been withdrawn in 8.6 percent (3.9 per-
cent and 4.7 percent, rcspectivcly). Of the patients
still receiving active therapy or placehn, 79 percent
weee taking at least 80 percent of theie medication, Of
ihe patients who dicd of arthythmia or were resusci-
wated after a cardiac arrest, 88 percent were following
e study regimen at the dme of the event,

Table 2 shows that the number ol deaths from at-
thythmia, the number of deaths from a nonarrhyth-
mic cardiac event, and il mortality were higher

Table 2. Events in 1455 Patients Randomly Assignad to Receive
Encainide, Flecalnide, or Matching Placebo.

EMUAINIBES

FLEFAINIZH TLarem?
VARIANLE N - 7301 N - 115
Avcruge exposure (day) 293 300
Lenth from arirythmin or cerdisc arrest kE] 9
Other cardine detith 14 [
Muncardioe of unclassified death or condiay avest 9 7
Totnl deaths of cardiag asrests B4 2

among patients assigned o encainide or Hecainide
than among thase assigned o the corresponding pla-
teho. These data include al) deaths reported as of
March 30, 1989, and reviewed by the Datu and Safety
Monitoring Buard at its April 1989 meeting. Death
from arrhythmix was more common in patients treal-
ed with fecainide or encainide (1.5 percent) than in
‘patients given placebo (1.2 percent); the relative risk
was 3.6 (95 percent confidence interval, 1.7 1o 8.5).
“The relative risks of death from arrhythmia or cardiac
“arrest for patients receiving encainide or flecainide
considered scparately were not different: 3.4 and 4.4,
iespectively. Survival plots comparing the primary
tend point of death from arrhythmia among patients
feceiving placebo and encainide or flecainide are
ishown in Figure 1. Total maortality was also higher
with encainide or fecainide therapy than placebo: 7.7
reent as compared with 3.0 percent (relative risk,
.5 95 percent confidence interval, 1.6 1o 4.5). The
telative risks of mortality from any cause for encainide
and flecainide cunsidered separately were not differ-
ni: 2.7 and 2.2, respeetively. The survival plots for
total mmortality are shown in Figure 2,

Subgroup analyses of base-line covariates revealed
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Figurs 1. Survival among 1455 Patients Randomly Assigned 0
Receive Encainids or Flecalnide, or Matching Placebo.

The cause of death was arrhylhmia or cardiac arrest. Tha nominal
£ value was based on a {raditional two-sided log-rank test adjust-
ad for muttiple groups.

a remarkable consistency of drug effect, Tn all sub-
groups, patients treated with encainide or flecainide
bad higher rates of death from all causes and death
due to arrhythmia than patients treated with placebo,
In particular, the observed increased risk from encai-
nide or lecainide was present regardless of age; use of
heta-blockers, caleium-channel blockers, digitalis, or
diuretics at base line; or a prolonged QRS interval
{(Table 3). Patients with an ejection fraction 2030
had an equal chance of being given encainide or flecai-
nide. In this group, the relative risks for encainide
and ficcainide were virtnally identical: 4.6 and 4.4,
respectively.

Duscussion

Alter a myocardial infarction, patients have an
increased risk of death from arrhythmia and non-
arthythmiie cardine causes. Although many factors
contribute to this risk, ventricular premature depolari-

100

o5
£
g %
2 — Placet {n = 725)

ae——  Encainide or flecaimda (n —~ 730}
a5
P = 0.0003
oy
o 50 150 150 200 250 300 30 400 450 500

Days aflor Randomization

Figure 2. Survival among 1455 Patients Randomly Assigned ta
Receive Encainide or Flecainide, or Matching Placebo.
The calculations were based on all causes of death. The nominal
P value was based on a traditional two-sided log-rank test adjust-
ed for multipls groups.
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zations after myocardial infarction
confer an independent risk for both
death from arrhythmia and deaths
lrom all cardiac causes.!? It has
heen postulated that the suppres-
sion of spontancous arrhythmias
after myocardial infarction would
reduce the incidence of sudden ar-
rhythmic death. Previous studies
using antiarchyihmic agents 1o sup-
press ventricular premature depo-
larizations have failed to demon-
strate improved survival. These
studies had 100 few subjects and
often failed o limit enrollment 10
high-risk patients with arrhyth-
mias.'** CAST was designed to
test the hypothesis that the sup-
pression of these asymplomatic or
mildly symptomatic arrhythmias
would prelong survival.

In this study, drugs are adminis-
tered until adequate suppression of
ventricular premature depolariza-
tions 1¢ achieved. Patients are then
randomly assigned to receive either

Table 3. Primary End Points of the Study: Subgroup Findings. *

Aug. 1 1agy

SunnEN
No, oF ARMHYTHMIC LFaTH Torar. DEatis
VARABLE PaTIENTS! R CARTHAT ARRHTT Ul CARDIAT ANRESTY
RLATVE XELATivy
orvul FLAIERG  RIK mual FLACERY g
percent ercent

Trealment aszignment, EF 20,30

Encainide or placebo L3]] 46 1.0 4.6 hB .h b

Flecainide or placebo 624 19 .t 4.4 3 P 2
Efevtiun lescticn

0.3 20 95 M6 27 176 61 18

=0.30) 1235 a7 0.8 4.5 59 a4 4
Prigivalis w base linet

Yeu 287 28 3.0 a2 162 45 3.6

No 1161 12 09 7 5.4 2.7 2.4
Duretic nt buse line§

Yes 459 9.3 2.2 4.2 139 57 .5

Ne 9RY 2.4 [K] 30 4.8 1.8 26
Caicium-channel blockes at base tined

Yos T 50 1.1 4.4 94 34 28

Ner 712 4.1 1.4 LX) 5B 27 21
Beta-tlocker il base line$

Yo 459 41 0K 4.8 61 2% 25

No 989 48 15 13 83 13 25
Base-line QRS duretion$

<11 sec B96 19 1.2 14 A} 23 26

k| sec 138 58 1.4 4.0 Wa 43 24
Baxe-line ¥P1¥hr

=50 97 26 1.5 1.7 54 1.2 1.7

=50 &35 6.8 0.9 7.2 103 8 37
ML before qualifying®

Yos 122 9.8 1.9 150 A7 4.0

that drug or its matching placebo. No
Therefore, at the time of randomi-

. B <290 days
zation, the patients have responded =00 days
to an antiarrhythmic drug, The Thrombolytic therapy}

drugs for the study were chosen be- :Z’

canse of a documented ability to
suppress ventricular premature de-
polarizations. Focainide and flecai-

=l yr
&6l yr

5
YIK 1.9 09 2 8 27 14

Time from MI to qualifying Holrer recording

1140 4.6 L& 29 71 Ll
M3 4.5 o 9.6 1

378 15 o - 25 00 —
1062 58 1.7 33 ¢8 41 24

Age at qualifying Holter recording

57 14 0.7 4.7 51 I K 24
878 54 L6 34 3

nide showed outstanding suppres-
sion of ventricular premature
depolarizations in the Cardiac Ar-
rhythmia Pilot Study, and morici-
zine showed good suppression ol
ventricular archythmias and was well tolerated.” Oth-
er antiarchythmic agents (such as quinidine, procain-
amide, disopyramide, mexiletine, and tocainide) were
not used because previous studies suggested that they
did not suppress arrhiythmias as well or that adverse
effects precluded their long-term wse in a large per-
centage of patients. Other, newer experimental anti-
arrhythmic agents were not used because of poor sup-
pression of ventricular premature depolanzations,
adverse effects, or lack of enough experience 1o ensure
long-term safely and tolerance by patients.”

The rate of death from arrhythmia in the placebo
group in CAN'T was lower than the expected rate. Sev-
eral possibilitics may explain this finding. Firsy, physi-
cians may not have enrolled their sickest patients. Scc-
ond, the requirement of a response 1o antiarrhythmic
agents may have contributed 1w the selection of a low-
risk population. Third, the deaths during open-label
utration {which are not reported in this article) re-
duced the subsequent death rates in the randomized,
placebo-controlled portion of the study. Finally, over-
all mortality from subsequent events among these pa-

*EF denmics ejection fraction, YPD vonirbvuler promature depolarizationn, s ML wiyocardial infarction.
t Approximately half te eenibers i each wbproup recerved sctive ireaiment, wnd half reccived placetnr.
{Either encainide of Recuinide was given.

A0ty missing or incumplete s of the March M1, 1489, cutolf date.

tients alter myocardial infarction may be lower than
that found in previous studies, possibly hecause of
therapeutic developments in recent years {such as
thrombolysis). The CAST protocol bas been revised
to enroll higher-risk patients in the future. ‘

This study was unable to identify any confounding
factors to explain the marked difference in mortalty
rates between the treated and placeho groups. Base
line linical and laboratory characteristics were simi-
lar in those treated with encainide or Hecainide and
those who received placebo. The results could uot
Le explained by differences in other medications al
base line.

Clinical trials arc not designed with adequate pawe?
te detect the main elfect in subgroups or interaction
between specific subgroups. ™ [However, we have
chosen to present a series of subgroup results, but only
for the purpese of demonstrating the consistency @
the estimate of harm. In every subgroup examined,
treatment with encainide or flecainide either wis
harmful or could not be evaluated becanse of the lack
of end points.
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Treatment with encainide or flecainide produced a
oorer outcome, whether the end point was death
{rom arrhythmia, death from a nonarrhythnic cardiac
cause, death from any cardiac cause, or death from
any cause. The classification of death events was quite
consistent hetween the principal investigators at the
enrolling centers and the Events Gommittee, and it
was not a determinant of the outcome of the study.

CAST has demonstrated that the use of encainide
or flecainide o treat asymptomatic or mildly symp-
omatic ventricular cclopy in patients with mild-
to-moderate left ventricular dysfunction alter myocar-
dia) infarction causes an excessive mortality risk.
‘Thus, the suppression of ventricular premature depo-
larizations alone in this population is not an adequate
jndication that a drug will be helplul in prolonging
survival, Encainide and flecainide, two drugs with
(lass IC autiarrhythmic action® that cause marked
¢onduction slowing with less prominent effects on re-
fractoriness, have previously beea lound to have pro-
arrhythmic effects in patients with structural heart
disease and more complex arrhythmias.”* Whether
the results of this trial can he extrapolated to other
palient groups is unknown, In addition, it appears
that each antiarrhythmic drug must be evaluated in-
dividually.

‘I'his study emphasizes the need for more placebo-
controlled clinical trials of antiarrhythmic drugs with
mortality end points. It also demonstrates the necessi-
ty in such trials of a data- and safely-monitoring
board that has esiablished guidelines for monitoring
and stopping the study to protect paticnts,

The CAST Data and Safety Monitoring Board rec-
vmmended that the study continue with moricizine
and possibly with other antiarrhythmic agents that do
not have Class IC antiarrhythmic action, Patients
with asymptomatic or only mildly sympromatic ven-
Iricutar premature depolarizations after a myocardial
infarction have a twolold to threcfold risk ol dying as
compared with patients without archythmia.'? The
recluction of this risk, espectally among patients with a
reduced ejection fraction, is still a highly desirable
ohjective.

THE CARDIAG ARRHYTHMIA
Sureression Triat (CAST)
INVESTIGATORS

CAST Coordinating Cenler
1101 NE 45th, Rm. 505
Scatile, WA GHLGS

Supporied hy eontracts with the National Hearl, Lung, and Blood Institote,
Depastraent of Health and Homan Services.

Address reprint requests b the CAST Coordinating Centee, {107 NE 45th, R,
505, Seatle, WA 98105

APPENDIX

Participanta in CAST are ay lollows: University of Alabama at
Birmingham, Birmingham, Ala.. William J. Rogers, M., (principal
investigator], Andrew E. Epstein, M., Joaquin G Arviniegas,
MDD, Sharon M. Dailey, M.D., G. Neal Kay, M.D), Randall E.
Little, 8.0, William AH. Maclean, M1}, Silvio E. Papapictin,
M., Vance J. Plusib, M., Sigmund Silber, ML), Andrea R
Baker, R.N., Melanie Cox, Carolynn Themas, RN, Doana Von-
Hagel, RN, and Annie B, Walton, R N.; Baylor Uollege of Medicine,
Huuston: Craig M. Prat, M.I>. {principal investigator), Juho Mah-
mariwi, M.D., Terry Eaton, R.N., and Gail Morris, R.N.; Beth fsrael
Mrdical Centes, New York: Thomas Killip, M.}, {principal invesiige-
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tor), Andrew Van Tosh, M. (principal investigator), Susan R,
Hecht, M., Gemrge A, Gabor, M. I, Warren A, Kossowsky,
M.D., Mards Dolgin, M.I}, John £. Madias, M., Orest B. Bar-
wszyk, M1, Ann Grayeski, RN, DS N, Melissa Flon, RN,
BS., Ann M. Kelly, RN, BSN, Mary Louvise Come, RN,
B.5.N.; Brown University Affilinted Hospitaly Center, Providence: Rabert
J. Capune, M1, {principal investigaror), Lawrence Gorkin, Phol),
Alxlul ITakima Kban, M.D., Kenneth Korr, M.ID., Andrew Ross,
M.D., Kathy Alherti, KN, B.S., Emily Coonolly, R.N., Pat Rub-
bert, RN, B.5., and Tina Camernn, R.N.; {/niversity of Calgary and
Couperating Hospitals, Caigary, Alb.: D. George Wyse, M.D., P1LD.
{principal investigator}, Henry J. Dufl, M.D., L. Brent Mitchell,
M.1%, Anne M. Gillis, M.D, J. Wayne Warniea, M.[)., Robert S.
Sheldon, M.Ix, PL.D., N. Rahert Lesoway, M.IY, Joyee Kellen,
R.N., B.N., Gharlotie Hale, R.N., and Karen Hillier, KN, Caze
Western Reserve University, Cleveland: Albert L. Waldo, M_1Y. (princi-
pad investigator), Richard W. Henthoro, M.1D., Mark D. Carlson,
M., Jorl B, Holland, M.T)., Dale Adler, M. D), Rubert (2. Hahler,
M.I»., Frank X. Pamelia, M I}, Carol Buchier, M I, Pamela Red-
mon, RN, B.S., Mclinda A, Vargas, RN, B.5.N., and Chrisiopher
E Kobus, R.N., B.S.N.; Columbia [/nivessity Affibated Hospitals, New
York: J. Thomas Bigger, Jr., M.I}. (principal investigator), Jona-
than 5. Sieinberg, M.[)., Judith 8. Hochman, M.D., Rokert Caze,
M.D., Henry M. Greenberg, M.1)., Edward M. Dwyer, Jr., M.I2,
John J. Gregory, M.1)., Stephen T. Rothbart, M., Annmarie
Squatrito, RN, Madeline Kelly, R.N., Jeatne M. Campion. R.N.,
Deboeab Tormey, R.N., Robin Anthony, R.N., Elizabrth Cal
laghan, R N., Maureen Chapnick, R.N., Barbaea Ripley, R.N., and
Chery) Fontana, B.N.; Emory University School of Medicine, Atlanta:
Robert €. Schlan, M.1}. {principal investigator), Danicl Areos-
berg, M., John [k Canwell, M.1)., ], Arturn Gorso, M D, Tohn
W. Hurst, Jr., M., Lawrence M. Lesser, M.D., Douglas G. Mor-
ris, M.D., Corinne F. Quinn, M.1)., Stanley W, Sherman, M1},
Barry D). Silvernnan, M.D., Mark E. Silverman, M.I)., Shirley K.
Ballou, M.5., Velma D). Jeflties, RN, Joy Lee Crowe, RN, and
Janice M. Parrmt, RN, George Washingion University Medical Cenier,
Washington, £2.C.: Richard ). Katz, M L} (principal investigator},
Gearge A. Besch, M.D., David Brill, M.13., Robiest DiBianco, M. D,
Dennis Donokue, M.D., Gregory Fisher, M.1., Cleveland Franeis,
MY, Dennis Friedman, MDD, Danied Goldberg, M.D., Samucl
Goldberg, M I}, Gregorio Koss, M.I}, Louis Larca, M.}, Roger
Leonard, M.D., Keith Lindgren, M., Jumes Ronan, MDD,
Arnold Rosenblatt, M.D., Douglas Rosing, M.D., Allan Ross,
M.y, Alberto Rotsztain, M.D., Harry Schwartz, M.D., Fayez
Shawl, M.12., Thomas Sinderson, M.EY, Roger Stevenson, MDD
Hruce Tinker, M.D., Jacob Varghese, M1}, Mark Weinstein,
M.D., John Yuckee, M.1)., Kay Cross, RN, Joan Daly, R.N,
and Mary Brih Swisher, RN Giteborg niversity, Gotebarg, Storden:
Lars Wilhelmsen, M., {principal investigator), Rubert Berg-
sirand, M.I). {principal investigatar), Bengt=Olof” Fredlund, M.,
Christer Gottfridsson, M.T)., Axel Sigurdsson, M.1}., Sverker Jern,
M.13, Ramoen Sivertsson, M.1Y, Karl Swedberg, M.D., Guonel
Schlyter, R.N., Svisse Haegelind, R.N., Gunoel Hedelin, RN, and
Margareta Leijon, R.N.; Hehnemann University, Philadelphia; Joel
Maurganrath, MLIY. {principal investigator), Joseph Carver, MY,
Leonard Horowitz, M.I>., Steven Kutalek, M.I)., Louis Papa,
0.0, James Sandberg, M. 13, Mark Victor, M.1Y, Sharon Cesare,
R.N., Brenda Kreein, RN, Chris Vrabel, RN, Denna Treigone,
R.N., Karen Talarico, R.N., Karen Nuschke, RN, Susan Luh-
wann, RN, and Donna Palazzo; Henry Ford Hopital, Betreit: Sidney
Goldstein, M.D. {principal investignior), A Pavid Goldherg,
M.D, Howard Frumin, M.I)., Douglas Weseveer, M., Michael
DeButlier, M1, John Scliaiver, .0, Robert Suxnel, D0, Diane
M. Frank, RN, BS.N., Begina Jarandilla, R N, B5.N., Debbie
Davey, RN., Karen Stemmer, RN, BS.N., Ghris Thom, R.N.,
amtl Flaine Martin, RN Uninerrity of Kentucky, Lexington, Ky.: An-
thoby N, DeMaria, ML, (principal investigator}, Chieu-Suu Kua,
M.D., James M. Kammerding, M.D., Chris Dunn, BN, Debra M.
Powers, R.N., and Jely Gorum, R.N.; University of Maryland, Balii-
mare; Rolwrt Peters, M.D. {principal investigator), Yrederick Sut-
ton, M., Steplien Goidieh, M.D., Lisa Martin, M.1)., lLauric
Tadd, RN, B.SN., and Cynthia Cosack, RN, BE N Usivernty of
Muassachusetts Medical School, Worcetter, Mass.: Joseph 8. Alpert, MI)
{principal mvestigator), Joel M. Gore, M.} (principal investiga-
Lar}, 8.K. Steven Huang, M., Mary Ryan, R.N., and Carol Shus-
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tak, R.N.; Einiversity of Minnesota, Minneapolis: M. Hodges, M.D.
{principal investigator), ). M. Salerno, M1}, Ph.D., B. Anderson,
M.IY., W, Hession, M.D, M. Manalra, M1, .M. Haugland,
M.D., €. Gornick, M.[}, M. Tolins, M.D., ). Berman, M.ID,,
(. Granrud, M.1, . McBride, M.1), D, Bunbar, M.I2, D, Bend-
itt, M.I»,, 5. Riendl, M.D., A, Eingee, RN, 8. Tait Peterson,
R.N., R. Piper, RIN., and R. Slivken, R.N.; Montreal Heart fnstitute,
Montreal: Denis Roy, MLD. {principal investigator}, Pierre Theroux,
M.D., Robert Lemery, M 1}, Doris Monissetee, RN, Lanise Gi-
rard, andd Suzanne Ranger; Oregon Heaith Sciences {niversity, Portland,
Oreg.: John H. McAnuley, M., {principal inventigator), Steven E.
Reinhart, M.D., Gorden Mautice, M., Edward 8. Murphy,
M.D., Joel E. Cutler, M D, Jack Kron, M.I)., Clristy Marchant,
R.N., Janic Boxer, RN, Laurie Princehause, and the cardiologisis
at Southwest Washington Hospitals, Tuality Hospital, Good Sa-
maritan Hospital, Portland Veteran's Administration Hespital, and
Providenee Medical Center; Lniversity of Ottawa Heart Institute, Otla-
wa: Donald Beanlands, M.T). (principal investigator), Richard Da-
vies, M., Martin Green, M1, William Williams, M_D., Michacl
J. Baird, M.I},, Linda Warriner, RN, B.Sc.N,, Juner Barthwick,
K.N., Liliane Marois, R.N., and Kirsten Woodend, RN, #.5r.N;
University of Rochester, Rochester, N.Y.: Toshio Akiyama, M.D. (prin-
cipal investigator), William B, Hood, M.D, Paul N. Yu, M.D,,
S. Serge Barold, M.I},, Robert Easley, Jr., M.1Y, Richard Kunis,
M.D., Gerald Ryan, M 12, John Giliespic, M.I3.. Laura L. Butler,
RS, Phyllis A, Gelwing, RN, BS.N., Marcia L. Keller, RN,
B.S.N., Michacl Raache, P A., and Polly Stanley, Rusk—Freshyterian—
St. Luke’s Medical Center, Chicago: Pablo Denes, M. (principal in-
vestigator, 1986 to 19H8), fames A. Schoenberger, M. 1), {principal
investigatar, 1989 to presen), Philip R. Lichson, M.1}, Philip E.
Hill, M.12,, A. Tom Peiropoulos, M.I¥., Juanne Kacourek, RN,
and Cathleen Daly, RN Nalt Lake (linic Hesearch Foundation, Nait
Lake City: Allan H. Barker, M.D. (principal investigator), Jefleey L.
Anderson, M.D., Robert K. Fowles, M.I)., Thomas B. Keith, M1,
. Basil Wilams, M.D,, Fidela Mereno, M 1Y, Ellen N. Dorag,
Barbara Fowler, Kaye Snmmers, R.N., and Carla White, L.P.N;
St Louis [niversidy Medical Center, S, Louii: Jerome 1}, Coben, MDD,
{principal investigatoc), Harnld L. Kenoedy, M.D., M.P.H., Wil-
limn . Hamilton, MDY, Thoas A Buckingham, M.D., Sowdra
M. Seiler, E.A., and Sally 5. Anderson, RN, BS. N, Staie University
of New York Healik Science Center of Hrookipn, Hrooklyn, N.¥.: Nabil K-
Sherif, M.1. (principal investigator), Shantha N. Ursell, M.D.,
Soad Bekheit-Saad, M.Dx, Arnold M. Einhorn, M.D., Mary Lyim
Brezanyak, RN, Ann V. Porter, RN, and Paricia M, Rosa, RN
Vanderbite Efniversity, Nasheille: Raymuond [ Woosley, M1, Pl
{principul investigator, 1946 to 1988), Dan M. Roden, M.D. {prin-
cipal investigator, 1988 w0 present), W. Barton Campbell, M.D).,
Debra 5. Echt, M.13, John I Lee, M.D., Judi Dickhofl Sgell, R.N.,
M.5.N., Susan T. Bonhotal, R.N., M5 N., Leslie L. Jared, RN,
M.S.N., and Tioa Ingle Thomas, RN Medical Callege of Virginia,
Visginia Commonwealth {moersity, Rickmond.: David W, Ricliardson,
M.D. {principal investigator), Donald W. Rumbilt, M.[}., Kenneth
A. Elienbngen, M.I).. Robert A, Banernfrind, M.D., Barbara B.
Bane, Jeune K. Sanders, RN, MS.N., aod Sherry F. Shracier,
R.N., B.S.N.; Washington Hospilal Center, Washington, D.C.c Edward
V. Platia, M., {principal investigator), Susan (Y Doenoghue, M.D.,
Cynthia M. Tracy, M.D., Nayab Ali, M.13., Pairick Bowen, M.,
Andrew 1. Cohen, M.1),, Kenneth M. Brooks, M.I}., Andrew J.
Keller, M.D., William Oetgen, M 1}, Lawrence T. Weston, M1,
Suc Barrctt, RN, Maria R, Johnson, RN, Liane F. Law, RN,
and Dulee Obias-Manno, RN Drug Distribution Center, VA Coopera-
tipe Studier Program Clinicel Research Phammocy Coordinating Center, Afbu-
quergue, N.M.: Clair M. Haakenson, R.Ph, M 5., Mike R. Sather,
R.Ph., M.5., and Larerta A, Mulonc, Coordinating Center, niversity of
Waskington, Seattie: Alfred P. Hallstrom, PhulY. {principal investiga-
tor), Mary Ju Gillespie, M5, H. Leon Greene, M.1Y, Yuthante
Pawitan, Pli.l}., Ruth McBride, Robert Ledingham, M.S., Salvadur
Munoz, Robin Reynolds-Haertle, M5, Melissa Huther, Margit
Scholz, Linda Stefan, and Surena Khatir, Program Office, Clinical
Trialr Rranch, Divssion of Fpidemiology and Chinical Applicnttuns, National
Heart, Lung, and Hlood Institute, Bethesda, Md.: Lawrence M. Fried-
man, M.I}., Eleanor Seheon, RN, M5, Joel Verter, Fh),
and Cheryl Jennings; and Data end Sefety Monitoving Board: J. Dvid
Bristow, M.D. {chainmau}, 1avid L. DeMeis, PR, Gliatles Fisch,
M.I2., Alan 8. Nies, M.D., Jereiny Ruskin, M.D., Flareld Strauss,
M.I., and Leroy Waliers, P,
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