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SULFINPYRAZONE IN THE PREVENTION OF CARDIAC DEATH AFTER MYOCARDIAL
INFARCTION

The Anturane Reinfarction Trial

Tue ANTURANE REinearcrion Trial Reseakcn (Grour

Abetract The Anturane Reinfarction Trial is a ran-
domized, double-blind, multicenter clinical triat com-
paring sulfinpyrazone (200 mg four times a day) and
placebo in the prevention of cardiac mortality among
patients with a recent documented myocardial infarc-
lion. Results represent data accumulated on 1475 ali-
gible patients entered 25 to 35 days atter myocardial
infarction and followed for an average of 8.4 months.
The data reflect excellent randomization, compliance
with therapy and tolerance of the drug.

All 68 deaths were of a cardiovascular nature (68

AN estimated one millien persons in the United
Stales experience a first acute myocardial in-
farcrion each year, if one includes all cases of sudden,
presumably cardiac, deaths, OF the 400,000 patients
who survive to he discharged from the hospital, 47,000
die during the [irst year after infarction,' primarily of
an acute cardiac insult. Such cases have been catego-
rized as cither sudden death or associated with myo-
cardial infaretion (subendocardial or transmural). Al-
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cardiac and one cerebrovascular). For cardiac deaths,
the annual death rate was 9.5 per cent in the placebo
group and 4.9 per cent in the sulfinpyrazone group,
representing an cbserved reduction of 48.5 per cent
(P =0.018). The annual sudden-cardiac-death rate
was 6.3 per cent for the placebo and 2.7 per cent for
the sulfinpyrazone group, representing a 57.2 per cent
reduction in sudden-cardiac-death rate {P = 0.015),
Sulfinpyrazone appears 1o be effective in reducing
cardiac deaths during the first year after myocardial
infarction, (N Engl J Med 298:289-295, 1978)

though pathological studics of the relation between
coronary thromboesis and myecardial infarction have
yielded conflicting results, the majority of the cvi-
dence indicates that occlusive 1hrombosis is an im-
portant factor in myocardial infarction.? It has also
been suggested that as a consequence of earlier le-
sions, emboli composed primarily of platelet-fibrin
thrombi are released into the coronary vasculature
and precipitate occhusions of portiens of the myocar-
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dial microcirculation; this process may result in sud-
den and often fatal arrhythmias.? Such findings justi-
fy studies of sccondary prevention of myocardial in-
farction and coronary death with agents known to in-
hibit platelet function and auendant processes of
thrombus formation and embolization.

Sullinpyrazene  (1,2-diphenyl-4-[2'-phenylsulfin-
ethyll.3,5-pyrazolidinedione) (Anturane), a potent
uricosuric agent used in the treatment of gout since
1959, was ohserved in the mid-sixties to lengthen
platelet survival and decrease platelet turnover in
gouty patients suflering from various thromboembol-
ic disorders.* Similar findings have been reported in
patients with prosthetic mitral valves,* idiopathic re-
current venous thrombosis and coronary-artery dis-
caset? Further antithrombotic properties of sulfin.
pyrazone have been observed in patients with carot-
id-artery stenosis” and in patients on chronic hemodi-
alysis with aricriovenous shunts.® In elderly male pa-
tients with a prior history of stroke or myocardial in-
farction {or both) exposure to sulfinpyrazone therapy
in a double-blind, prospective clinical trial was asso-
ciated with a reduction in cardiovascular-related mor-
tality.” Although the details of the mechanism of
action of sulfinpyrazone are unclear, this drug has
been shown to inhibit in vivo and in vitro platelet
adhesion, aggregation and the “relcase reaction” in-
duced by ADP, collagen and antigen-antibody com-
plexes.®* In man, however, the bleeding time is not
lengihened at therapeutic doses {800 myg per day) of
sulfinpyrazone, and in animals is prolonged only at
cxtremely high doses.?® Sulfinpyrazone is also a po-
tent inhibitor of platelet prostaglandin synthesis. 2!

The above findings led to the initiation, in Septemn-
ber, 1975, of the Anturane Reinfarction Trial in the
United States and Canada, an investigation designed
1o compare the effects of sulfinpyrazone and placebo
on the rates of cardiac mortality in patients with a re-
cent myocardial infarction. Other pharmacologic
agents with demonstrated antiplatelet properties,
such as aspirin and dipyridamole, are being evalual-
ed in a similar fashion,

When patient accession was terminated in July,
1977, a considerable reduction in mortality attribut-
able to sulfinpyrazone therapy had been achicved.
The present report describes results from the incep-
tion of the study to the termination of accession. How-
ever, the trial is continuing with a planned ohserva-
tion period of one year for all patients. Upon comple-
tion, a final and more detailed report on all aspects of
the trial will be published.

METHODS

Trial Organization

Policy, Audit and Electrocardiographic committees were formed
to establish and monitor all trial policies, procedures, data han-
dling and analysis technics. These committees consist of represen.
tatives of the nedical, epidemislogic and hiostatistical communi-
ties of Canada and the United Siaies.

The Go-ordinating Center i3 at Ciba-Grigy Corparation, Phar-
maceuticals Division, Summil, New Jersey, and i1s (perations
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Committee is responsihle for the execution ol trial procedures apg
curnpilation and reporting of data to the Palivy Committee. Speciy
services are provided to the Policy and Operations comaitlees Ly
an independent statistical consultant.

€ the 26 participating centers, 21 are in the United States, ang
five in Canada. The centers in the United States are academically
affiliated community hospitals, and the Canadian centers arc uni.
versity medical instilurions. Clenters of this 1ype were expecied 1y
yield the Jargest possible patient input.

Investigational Protocol

In this randemized, double-blind, parallel study comparing y.
finpyrazone (200 my four fimes a day) with a placebo controf
group, all criteria for patient eligibility were carablished before the
start of the trial and applied consistently. Male and frnuale pa.
lients, 45 to 70 years of age, with at least ane myocardial inlarction,
the most recent of which cecirred 25 ta 35 dayys before enrollinent,
were eligible for inclusion in che study. 'The qualilying event was ub.
jectively documented with positive electrocardivgraphic findings,
typical chest-pain symproms and serum enzyme concentrations
compatible with an acutc myocardial infarction. Serum enzyme
concrnlrations must have reached their peak within 72 hours of the
onset of symptoms, with at least twe values of serum glutamic oxa-
lacetic transaminase, lactic dehydrogenase or creatine phosphoki.
nase exceeding twice the upper limits of normal. Only patients
rated acutely as Killip Class 1 or 11 were eligible for inclusion * Pre.
vious cardiac operation, cardiomegaly (cardivihoracic ratio greater
than 55 per cent), demanstrated unireated hypenension, contin.
wed administration of anticoagulants or agents known to affeny
platelet function, including dipyridamale, clofibrate or aspivin, ex-
cluded patients from participation in the study. Concomitant usr of
zll other pharmacologic agents commanly used in the management
ol patients after rayouardial infarction were permitted. Patients who
underwem cardiac operations (including acrtecoronacy by pass)
alier entry into the trial were permitted to continue.

Obeervation periods will range from a minimuem of ooe to o max-
imuem of two years at the conclusion ol the trial. Base-line clinical
and laboratory abservations are made 25 1o 35 days after the quali-
fying infarction. 'T'he laboratory studies included hemoglobin, he-
matocrit, leukocyte vount and differential, serum unic acid, alka-
line phosphatase, creatining, potassium, sodiuen, thloride, glucose,
chulesterol, glutamic oxalacetic transaminuse, toral bilirubin, bleod
urca nitrogen, urinalysis, platelet count and prothrombin and par-
tial thromboplastin times. interim history, physical and [aboratory
abservations are made ay one, two, aix, 12, 18 and 24 manths, with
electrocardiogeaphic analysis ai one, 12 and 24 montha. Addit tonak
visits at four, eight, 11, 14, 16, 20 and 22 manths monitor toxicily
and compliance, The patient or physician may initiate withdrawal
from the trial at any time for medical or nonmedical reasons.

Data-Handiing Procedures

All data are recorded on structured patient record forms and sub-
mitted directly to the co-ardinating center. PData are monitored dai-
ly without knowledge of the type of medication being tiken by indi-
vidual patients. The information is checked for accuracy, com-
pleteness, protocol adherence, therapy compliance and ToxicIly
both manually and by use of a sophisticaed computer-edit pro-
gram. Each investigational center has bren subjected @ # mini-
mum 10 per cent data verification of patient eligibility by an inde-
pendent auditing group (Columbia University School of Public
Health, Department of Epidemiology}. A romprehensive audit of
all trial data and procedures, conducted by the Johns Hopkins Lni-
versity, Department of Epidemiology, concluded that the doubile-
blind design of this trial was maintained and data transmission and
handling were accurately and carefully done.

labaratory samtipies are submirted to a central laboratory Eacili-
ty. Eiccirocardiograms are ebiained in a standard fashion and sub-
milted for on-line computer analysis.

Compliance with trial therapy ia assessed by 1ablel counts and
measured depression of serum acid Jevels. Serum uric acid determd-
nations, s-arried out by the ceniral Jaboratory lacility, are nol made
available 1o the investigational centers. Patients with an untx
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plaincd overall compliance by tablet count of less than K& per cent
a1 three canaecutive visita are dropped from the trial.

Because the principal end point is cardiac mortality, it was nec-
esvary to cstablish criteria (o assure appropriate catcgurizalion ol
deaths. These eriteria were sel Liefore the unsel of the trial and are
applied consisteutly. Deaths arc reviewed, and diugnoses sel and
categorized as “analyzable’ or “nonanalyzable’ by the apprepri-
ate (rial commiltees without knowledge of medication recrived.
Analyses of mortality data are carvied out on “analyzable' cvenls.
These events are those that occurred more than seven days after ini-
ation of trial therapy or less than seven days after withdrawal of
therapy- This “seven-day rule” was based on findings indicating
the onset of a clinivally beneficial therapeutic effect of sulfinpyra-
sone after seven days® exposure and Ingx of benefit at seven days
alier vessatiun of therapy.?® [Towever, cvents oerurring seven days
after withdrawal from therapy are included when the event can be
sstablished as having been associated with @ nonlatal cvent occur-
ring within the limits described above.

All fatal events not eligible for efficacy analyses (“nonanalyz-
able™) are tabulated separately. These events included surgical
draths in which no association could be established with a nonfatal
event within the limita described abave,

Siatistical Methode

Estimation of the number of palients needed was based on the as-
sumption that the first-year mortality rate would be approximately
10 per cent and that sulfinpyrazene would reduce thig rate to 5 per
cent. [t was calculated 1hat, allowing for drapouts and exclusions,
approximately 1200 paticnts would be needed to ensure an ade-
yuate number of eligible patients required for a two-tailed test on
propurtions.t’ Theae calculatiuns were based on sclected aipha
(Typr 1 error probability) and [-beta (chance of detecting the hy-
pothesis of interest) values of 0.05 and 0.90, respectively. Treat-
ment-eificacy comparisens were based on Cox's regression mod-
¢ls®* and life-table methods.® Survivorship of all paticms, as of July
1, 1977, regardlens of their extent of participation, was accounted
for through individual follow-up cbservation

Parient assignment to trial therupy was randomized at the co-or-
dinating center, where numerical randomization schrdules were de-
veloped separately for each investigational center. Drug assign-
ments were preset in blocks of 10 with an equal number of patients
receiving placebe and sulfiapyrazene in each block, The order of
drug assignment was randomly computer-generaled with each
block of 10.7

In accordanee with pre-established policies, upon enroliment of
approximately 1200 patients 1the Operations Commitiee and the
special slatistical consultant assessed ail collected data and found
significant differences in cardiac mortality between therapy groupa.
On the basis of this linding, they recommended review of the data
Lase by the Policy Commintee. Afier detailed review of the data,
when approximately 1500 eligible patients had eotered the trial and
significant differences in cardiac muntality were still maintained,
the Policy Commitiee 1erminated patient enrollinent as of July 31,
1977,

REesvLrs

Trial Subjects

As shown in ‘T'able 1, a total of 1620 patients were
initially selected. Enrollment at each center averaged
62 patients, with an input range of 23 to 157 patienis.
Of the total patient sample, 145 were considered inel-
igible according to predetermined criteria.

Of the 1475 patients (733 receiving sulfinpyrazone
and 742 placebo) cansidered eligible for efficacy anal-
ysis, 113 were dropped from the study for medical rea.
sons, and 101 for nonmedical reasons. Medical drop-
outs were the result of prolonged interruption of trial
therapy (six to eight weeks), adverse reactions, inter-
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Table 1. Categorization of the Patients.

Pracemn

CaTHGORY SrInNPYRAZONE ToraLs
Linnur {impup

Patients enlerud a4 0% L.620

Patients excluded® sl 50 101

Newly entered patients 21 Fal 44
{hase-line visil only)

Palients accoplable for T42 133 1,415
elficacy analysis

Dropouty 14 100 214
Medical [N 30 13
Noamedical h11 50 1l

*Panienus were excluded il they wers feund nol 1o meel eplty crilerin of were IRnMHRI-
ad from further vhscrvations befare & minimum of 7 Tull duys of sapoiure (e therspy.

current medical problems or use of unacceplable con-
comitant medications {as described in Methods).
Nonmedical dropouts failed to follow appointment
schedules, refused trial therapy er presented admin-
istrative problems that precluded further participa-
tion. Each category of dropouts was relatively equally
balanced between treatment groups for both frequen-
¢y of occurrence and reasons for discontinuation. All
data acquired for dropout patiems during their active
participation in the trial were included in the analy-
ses. The average period of patient observation was 8.4
months.

Table 2 summarizes the characteristics of the pa-

Table 2. Patient History and Characteristics at Trial Entry.

Parien ‘ToTan SuiLriN- Fr.acEmn PValue
CHARACTHRISTIC FYRATONF
nao. ] e L] "o, &

Tazal patients 1,475 133 142

Average expusure %4 b7 41
time (me)

Sex: a8l
Male 1,274 864 631 f6.1 643 867
Female 0t 36 102 13w °F 133

Age{yr) 0.5
58 675 458 336 458 39 457
56-70 800 542 W7 42 403 54
Mezan 564 566

Provious istory:
Myocardial infarction W XY 143 193 166 224 no

Angina 493 334 40 27 253 M40 62
Hypenension 482 327 237 323 M8 310 082
Pulmonary cmbolism tl 0.7 5 01 b OF b

‘Thrombephlebitis 4] 28 22 M0 v & 072
Stroke 2 15 12 e 10 1.3 081
Claudication A 40 26 33 33 44 045
Dinbetes 152 Wi 197 ¥ 0% 0,50
Smoking before 963 653 44 e52 485 654 047

infarction

Electrocardiographic

Nindings a1

131 visils
Inferior or pusterior T2 494 3% 512 351 416 Bk
infarel
Anterior infarct %4 172 127 173 127 1T 0.96
Complele or incom- 1M vl 9 10 75 101 .20

plete left-bundle-
hranch block

Abnormalily 194 132 BKY IL3 LWl 150 005t
of rhythim

*No. of events inaullivient (s wareant statistical analyss.
15ttivically signilicant st 005 lovel.
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tients at trial entry, including sex, age, selected de-
tails of prior medical history and relevant electrocar-
diographic findings that represented only abnormali-
ties observed at one month after the qualifying infarc-
tien and, thus, do not describe the entire patient sam-
ple. A detailed analysis of the electrocardiographic
findings un all patients obtained at the time of the
acule event will be given in the final report. All char-
acteristics were reasonably comparable between
groups, with the possible exception of abnermalitics of
cardiac rhythm, which were more frequently record-
cd in the control group {111 patients) than in the sul-
finpyrazone group (83 patients).

Compllance

Compliance among patients receiving sulfinpyra-
zone was measured by serum uric acid levels, which
were consistently reduced to <70 per cent of the base-
line value in B2 per cent of the patients. Eight per cenit
were found to have fluctuating serum uric acid values
that could be correlated with a medical explanation or
interruption of therapy. Qnly 3 per cent demonstrat-
ed an unexplained variation in serum uric acid level.

rag compliance, as measured by tablet counts,
was determined for the entire sample. Eighty-seven
per cent of the tatal sample demonstrated an overall
therapy compliance rate of 380 per cent. An overall
compliance rate of <80 per cent in 5 per cent of the
sample was explained by a documented medical or
other valid reason for interruption of therapy. Only 2
per cent of the sample demonstrated <80 per cent
compliance that was unexplained. 8ix per cent of the
patients had insufficient exposure to therapy (base-
linc visit only) for compliance to be evaluated.

Newly Observed Signs and Symptoms

Previously unobserved signs and symptoms that
emerged after trial eniry were recorded according to
severity and duration at each visit. These items are
categorized and presented according to treatment
group and relative frequency of occurrence in Table 3.
Among the 22 categories reporied, differences be-
tween treatment groups within 21 categories did not
exceed 3 per cent. Gastrointestinal symptoms were re-
purted in 23 per cent of the patients recciving placebo
and 28 per cent of those receiving sulfinpyrazone.
Among the 1620 patients exposed to therapy (814 pla-
cebo and 806 sullinpyrazone), new signs and symp-
torms were reported for 69 per cent {565) of the place-
bo patients and 68 per cemt (546) of the sulfinpyra-
zone group, with an average experience of 2.5 and 2.6
observed per patient, respectively. No differences be-
tween treatment groups were statistically significant,

Laboratory Findings

Laboratory findings did not deviate significantly
from base-line values and were comparable hetween
the two treatment groups with the exception of serum
uric acid. There was an overall consistent depression
of serum uric acid in the sulfinpyrazone group as com-

Feb. 9, 197

Table 3. Newly Observed Signs and Symptoms.

CaTbiARY

Piackks Sutiin
Gruup FYRALINg
Lt

nn % nee. 3

Angina M M P BT
Curdiac arrhythmias 5 9 &9 §
Cardiace dizease® & 2 13 2
Vascular, extracardiac IE} 1 7 1
Blood-pressure alleration n 3 an 4
Thremboemtalkict 2% 3 HH 1
Respiraiory — vardiac related 9} 1 10 11
Upper tespirnlory infectiong 136 17 12 14
Lower respiralory infectiung 21 k| 9 i
Fluid & clectrulyte LY 5 a7 6

imbalance

Gastrointestinal 191 13 227 13
Cienitourinary 27 3 20 2
Alleegic 16 2 18 ]
Dermatologic 50 ] 35 4
Gienerad neuromuzsculnr 162 pil) 14 W
FJuint 13 3 psl 2
Meurogychiatric 42 5 50 &
Sleep 16 2 n 3
Sense urgans L1 5 45 [
Verligo, syncope, [ninling 42 5 57 1
Headache 17 2 L) 3
1 34 7

Miscellunsuus 57

*Al carcdine signs & symptoms otier 1han angina & arrhythmia.
t Deep wein Whromberia, Iransiznt achemic attacks, stroke or pulthonary embulivm.

pared to base-line values. There was no such change
in the placebo group.

Analyzable Cardiac Mortallty

All deaths among eligible patients were from car-
diovascular causes. The data are summarized in
Table 4. Of 69 deaths, 68 were cardiac, and onc was
cerebrovascular. “Cardiac” deaths included “sudden
death” (unobscrved death or death within 60 min-
utes of the onset of symptoms), decumented myoear-
dial infarction {at autepsy or by clinical evidence of
pain, electrocardivgraphic findings or elevation of one
enzyme to twice the normal level) and “‘other car-
diac” deaths (congestive heart failure, arrhythmia
or cardiogenic shock). ‘The annual total death rate
corrected for exposure time was 9.5 per cent in the
placebo group and 5.1 per cent in the sulfinpyrazone
group, representing a 46.4 per cent reduction in over-

Table 4. Frequency Distribution of Daaths According '
Cause in 742 Patients Recelving Piacebo (P) and 733 Receiv:
ing Sulfinpyrazona {S) and the Results of Statistical Analysﬂs._

Causk oF DT DxuG Cheur P YaLus®
rutaL r 1 UNARIUSTED AL

All cinusen o3 4 25 0016 0.023
All cardiac: 6% 44 24 -onon o018

Sudden death 42 o I 0oLz BoI3

M yocardial 21 12 9 0.445 1

infarction

Other cardiac ) 3 2 t ¥

Other cardivvaseular 1 1} I t t

Noncardioviseulur 0 1] 4] t+ ¥

abl.

*Ohtpined by Con's melhod, 1 Analyns not warried
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all death rate, The annual cardiac-death rate correct-
ed for exposure time — 9.5 per cent in the placebo
group and 4.9 per cent in the sulfinpyrazone group —
represcnts a 48.5 per cent reduction in overall cardi-
ac mottality in the sulfinpyrazone group (P = 0.01%
when unadjusted and 0.018 when adjusted for base-
line characieristics).

Sixty-one per cent of all deaths were sudden cardi-
ac deaths. The annual sudden-cardiac-death rate cor-
rected for exposure time was 6.3 per cent in the place-
bo group and 2.7 per cent in the sulfinpyrazone group.
'This finding represents an observed overall sudden-
cardiac-death reduction of 57.2 per cent attributable
to sulfinpyrazone (P = 0.012 unadjusted and 0.015
adjusted). Thirty per cent of all deaths were due to
myecardial infarction, and 7.3 per cent were of an
“other cardiac™ nature.

Cumulative Mortality Rate (7.}
\
h

. P

N o

. " Sulfingyrazone

| ’/

-

' __.--—-’

. -~

NV

o Pariods b Study

pear o ww am o mm ome w om o ow

Figurs 1. Lite-Table Gumulative Death Rates (All Causes) Ac-
cording to Treatment Group.

Each time period reprasents four weeks. The total number of
patients followad for varlous intarvala is shown at the bot-
tom of the tigure.

Figure 1 gives lile-table cumulative death rates ac-
cording to treatment group. Each period represents 28
days, Alse shown are the total number of patients ob-
served within each period. ‘The graph represents all
deaths occurring within each treatment group from
the inception of the trial through July, 1977. With
gradually fewer patients being observed in the later
periods, the more reliable interpretation of differ-
ences in cumulative death rates is currently limited to
the carlier study periods.

Nonansiyzable Deaths

Nonanalyzable deaths (summarized in Table 5)
were those occurring less than seven days afier initia-
tion of trial therapy or more than seven days after
withdrawal of therapy. However, the latter must not
have been associated with a nonfatal event occurring
during therapy. Surgical deaths not associated with a
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Table 5. Fraquancy Distributlon of Nonanalyzable Deaths,

FataL Eveny PLAGERD SuLmn- Tatars
Grour PYRAZONE
dnour
« 7 days’ therapy
All causes 7 7 14
By cause:
Sudden death 3 3 6
Myocurdinl infuretion 3 2 s
Other candiac [+] 2 2
Other cardiovasculns 1] 1] ]
Surgical death 1 1] 1
Dropouts (> 7 days” withdrawyl 9 9 %

from therapy)

nonfatal event during exposure to trial therapy were
also classified as nonanalyzable. Total nonanalyzable
deaths were equally distributed between treatment
groups, there being seven deaths in each group among
patients on less than seven days of therapy, and nine
deaths in each group after withdrawal of therapy for
more than seven days.

Analyzabie Nonfatal Events

Nonfatal events, eligible for analysis, arc presented
in Table 6 as medical or surgical rehospitalizations.
Medical rehospitalizations include those with a prin-
cipal discharge diagnosis of myocardial infarction,
arrhythmia, angina, congestive heart [ailure, cere-

Table &. Frequency Distribution of Rehospitalizations.

Drua Group® Mo, 0F REHOESITALLLATIONS

iacHARGR DlaGnos
1 b 1 TOTALS

Medical — tonal: r 149 22 L4 150
5 121 24 ] 154
Myocardial r 17 4 — 4i
infarction s 26 2 3 L}
Cardiag P 18 4 3 25
archythmiv S 12 2 — 14
ADgina pectoris P 26 4 ] n
s 36 4 — 40
Congestive heart P L7 4 1 X
laihize 5 19 8 - Iy
Cercbrovascular r I — — 11
5 1 2 — $
Other cardic- r it - - i7
vasgular s & — = &
Nuncurdiovas- 2 g; 2 = g?

cular
Surgical — total: P 162 4 — 166
5 (] 4 — 135
Angiogeaphy P 96 4 —_ 100
s 79 — - %
Curonary bypass P & - -— 36
s 7 - — k)
Other cardio- P 1 - — 1
vascular L] 1 - o 1
Neomcardiovas- r % — — 9
cular 5 14 4 - 18

*P depotes placehy, & S sulfinpyrazune.
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brovascular disease, other cardiovascular disease and
noncardiovascutar disease. Surgical rehospitaliza-
tions are for angiography, coronary bypass opera-
tions and other cardiovascular and noncardiovascu-
lar operations. Coronary angiography rehospitaliza-
tions include patients with an additional admission
diagnosis of angina pectoris or those admitted for an-
giography alonc, Patients who underwent coronary
angiography and coronary bypass at the same rchos-
pitalization are listed only once in the latter category.
Tabulations reflect the number of patient rchospital-
izations per category and total rehospitalizations per
category.

Discussion

This trial has been reviewed by a number of groups
to assure the scientific soundness and integrity of the
protocol, data submission, collection and analytical
technics. Entry data have been subjected to random
verification technics; end-point data have been re.
viewed and categorized for analysis at four indepen-
dent levels, and all data have been subjected o cur-
rent and vigorous screcning resulting in strict adher.
ence 1o the trial protocol and policies and a consis-
tently high level of co-operation from investigational-
center personnel. These activities resulted in the abil-
ity to maintain excellent therapy compliance by the
patients, as well as total accountability of all trial
dropouls, with emergency code-breaking technics re-
quired on only five occasions,

(O greatest concern in the early stages of the trial
was 4 lower than anticipated patient accession rate.
To rectify this drawback, additional investigational
centers were activated during the first year of the trial,
and the originally planned one-year enrollment phase
was extended for most of the original centers. With
these additional centers, accession reached a stable
level of approximately 90 patients per month.

Toe confirm adequate randomization of patient
characteristics between groups, H{) characteristics of
patients on entry were subjected to comparative sta-
tistical analyses. Table 2 lists some of the most salient
of these characteristics. The results of the analyses in-
dicate appropriate randomization, with the creation
of comparable groups.

The data, in Table 3, indicate that newly observed
signs and symptloms have been reported with rela-
tively equal frequency in both the placebo and sulfin-
pyrazone groups, and suggest good tolerance of the
drug. The number of patients dropped from the trial
as a result of newly observed signs and symptoms has
also been equivalent (2 per cent in each group).

‘'he results of this trial indicate a beneficial thera-
peutic effect of sulfinpyrazone in reducing total mor-
tality, cardiac mortality and sudden cardiac death in
paticnts who have suffered a recent myocardial in-
farction {Table 4). Sudden deaths made up 61 per
cent of the total cardiac mortality whereas myocardi-
al infarction and other cardiac causes accounted for

Feb, 9, iy

30 per cent and 7.3 per cent, respectively. One deay,
was of a cerebrovascular nature. Although, as shay,
in Table 2, more patients receiving placebo (111) thy,
patients receiving sulfinpyrazone (83) had cardiy,
rhythm abnormalities at the first visit, deaths amy,
patients with rthythm abnormalitics {six in the place,
bo, and two in the sulfinpyrazone group) represcnieq
only 12 per cent of all deaths; furthermore, the preg.
ence of abnormalities of rhythm at enury into thy
study did net appear to be a signilicant risk lacte
since 5.4 per cent of placebo-treated patients with
such abnormalities died as compared to 6.0 per cent of
placebo patients without them.

Although nonfatal events were secandary observa.
tions, the same strict adherence to diagnostic critersy
was applied to these data. Within these data (Table
6), there is a suggestion of developing trends favurins
the sulfinpyrazone group in the categories of myocar.
dial infarction, cardiac arrhythmia, cerebrovascular
and *‘other cardiovascular™ events at first rehospital.
ization. However, maost of these trends are based on s
small number of events. The results of various sub-
group analysis, including patients with aorlocore
nary bypass will be reported upon conclusion of the
trial.

The observations made in this trial to date have
forced the Policy Commitiee tc make certain degi-
gions, The demonstration of a significant benefit from
active therapy in the reduction of cardiac mortality re-
quired that these results be reported and all trial pa-
tients be informed. On the other hand, it was desir-
able to continue the irial since the average patient ob-
servation was only 8.4 menths, and the original pro-
tocol was desighed to follow all patients for a mini-
mum of onc year to assess both the duration of bene-
fit and the potential hazards of long-term therapy.

Considering all these factors, the following deci-
sions were made: to report the results; to provide full
disclosure 1o all patients; and, without breaking the
code, 1o obtain a new written informed consent to con-
tinye in the trial until all patients have been observed
for a minimum of one year. Since there are ne longer
any patients in this study who are in the early phases
of observation when the value of sulfinpyrazone has
heen established, the Policy Committee believes these
decisions meet its ethical responsibilities without en-
dangering the completion of the study.

There are approximately 900 deaths per week in the
United States among patients who have recently 7e
covered from an acute myocardial infarction. If the
benefit of sulfinpyrazone therapy can be shown to he
sustained in the later periods of this trial, conserva
tive interpretation of the overall results to date suf
gesi the feasibility of reducing cardiac deaths durimg
the first year after myocardial infarction by 200 to 300
per week.

We are indebted to Tr. Marvin Zelen, State University nf New
York at Buffaln, for aupplying the Cox model program.




val 295 No 6

REFERENCES

1. Ibrahim MA, Sackett DL, Winkelatein W I Acute myccardial infars-
tign: magnilude of the problem, Thrombesis. Edited by 5 Sherry, KM
Brinkhous, E Genton, ¢t al. Washingion, DC, National Acedemy of
Sciences, 1969, pp 106116

2. Chandler AR, Chapman I, Erbardi LR, ¢t al: Coronary thrombosis in
myacardial infarction. Am J Cardiol 34:823-833, 1974

3. Hacrem J¥W: Platelet uggregates in intsamyocardial veasels of patients
dying suddenly nnd uneapeciedly of coronary arery disease. Athero-
seleroais 1%:199-213, 1972

4. Smythe HA, Ogryrlo MA, Murphy EA, ot al: The effect of nuifinpyra-
sone (Anturan) on platelel economy and blood coagulation in man.
Can Med Assoc J 92:818-R21, 1965

5. Weily HS, Genlon E: Altered pluielet function in pati wilh pros-
thetic mitral valves: effects of sulfinpyruroas therapy. Circulation
42967872, %W

b. Steele P, Baltock D, Genon E: {iffects of ctolibrate und suifinpyra-
zone on platelet survival time in coronary anery disewse, Circulnation
52:473-476, 1973

7. Evanma G, Gienl M:

Elfecis of plateler suppressive drugs on arterial and

venoui Lhromb bolism, Plaieiews, Drugs and Thrombasis. Edited by
J Hirsh, JF Cade, AS Gellus, cl al. Basel, S Karger, 1975, pp 258-262

K. Kuacgi A, Pinco GF, Shimizu A, ¢l al: Arteriovenous-shunt thrambo-
gis; prevention by sulfinpyrazone. N Engl J Med 290:304-306, 1974

5. Blukely JA, Genl M: Plulelets, drugs und longevily in o geriutric popu-
Jution, Plateletx, Druge and Thrombonis, Edited by J Hirsh, JF Cade,
AS Gualus, et al. Basel, § Karger, 1975, pp 284-291

10, Ali M, McDonald JWD: Effects of sulfinpyrazone on plateict prosta-
glundin synthesis and platelel release of serotonin. J Lab Clin Med
B9:86R-875, 1975

11. Buchunan M, Hiesh J: Comparison of in vive and in virro effects of
platelel funciion supproasing drugs. Thromb Diath Haemorrh 34:552,
1975

12. Essicn EM, Mustard IF: Inhibition of platclet adhesion to rabbit soria
by sulfinpyruzone and acetylealicyclic acid. Atherosclerosis 27:49-93,
1977

PREDNISGLONE IN CYCLIC NEUTROPENIA — WRIGHT ET AL

295

13. Fleming JS, Buyniski JR: Enh d plateler aggregability in dogs loi-
lowing myocardial infarction. Life Sci 20:843-848, 1977
. Mustard JF, Perry DW, Kinbough-Rethbone RL, ¢t al: Factoes re-
ponsihle for ADP-induced release ceaction of human platelets. Am J
Physiol 228:1757-1765, 1975 ’
15. Rosuaberg }C, Sell T: Platelel relesse and aggregativn induced by anti-
thymocyle globulin: in vitro effects of inhibitors. Transplanietion
20:346-3%0, 1975
16, Baumgartner HR: 1nhibition of plateler function {mode of action of
platelet inhibilors). Ther Umsch M:34]- M6, 1977
17, de¢ Gaetnno G: Phurmacologicat properties of drugs inhikiting platelet
sggregation. Acte Clin Belg 30:144-189, 1975
18. Packham MA, Warrior ES, Glynn MF, el al: Alteration of the re-
sponse of platelels 1o surface stimuli by pyrazole compounds. | Exp
Med 126:171-188, 1967
19. Yermylen ). Clinicel pharmacology of sati-wggregaling aubsiances.
Acta Clin Belg 30:204-209, 1973
. McDanald )WD, Ali M, Barneit WH, et al: Effects of aulfinpyruzons
on platelet release reaction and prostaglandin synthesis, Clin Res
2L627A, 1975
McDorald JW13, Ali M, Barneit WH, et al: Effects of sulfinpyrazone
on pluteler reiznse inn end prostaglandin synthesia. Stroke ¥11,
1976
Killip T 11, Kimhal) JT: Treatment of myecardial infarction in a core-
RNy GAre Unil; @ two year experience with 250 patients, Am J Cardiol
20457464, 1967
Kacgi A, Pinco GIF, Shimizu A, ¢l al: The role of sulfinpyrazenc in the
ion of arteri shunt thrombosis. Circulation 52:497-499,

21

22,

21

p
1975

Cochran WG, Cox GM: Laperimental Designs. New York, Wiley,
1957, pp 24-25

Cox DR: Regression models and life-tables. J R Stat Soc [B) 34:187-
220, 1974

Kalbifleisch JI), Preatice RL: Merginal likelihoods based on Cox's re-
greasion and ble model. Biometriks 60:267-278, 1973

Emsholl IR, Sisson RL: Design & Use of Computer Simulation Mod-
els. New York, Macmillan, 1970, pp 176117

24,
25
2

PR

CORRECTION OF HUMAN CYCLIC NEUTROPENIA WITH PREDNISOLONE
Danees. G, Wrinat, M1, Anrnoxy 8. Favar, M.D., Davip C. DaLg, M.D., anp SurLpon M, Wourr, M.1D.

Abstract A 70-year-old woman with cyclic neutro-
penia was treated with 16 mg of etiocholanolone and
25 myg of prednisolone intramuscularly every other
day. During 14 weeks' treatment amplitude of cyclic
fluctuations in neutrophll counts gradually de-
creased, but pretreatment cycles returned promptly
after treatment was stopped. Pradnisoclone alone ev-
ery other day (25 mg) reproduced this result, and by 23
woeks, nautrophil counts became stable at about 1500
per ¢cubic millimeter, Cycling of monocytes, platelets

UMAN cyclic neutropenia is an unusual but

distinctive disorder characterized by regular os-
cillations in bloed neutrophil counts, with periodic
disappearance of neutrophils from the circulation.'*
‘The oscillations in neutrophil counts typically have a
periodicity of 21 days, and this periodicity has been
shown to remain constant during long follow-up peri-
uds and to be consistent from patient to patient.®**

From the Laboratory of Clinical Investigation, National Inatitute of Al-
lergy and Infectious Discases, National Institutes of Health, Bethesda, MD
20014, where reprint requests should be addressed 16 D1, Wright.

i Presented in part at the national meeting of the American Society of Clin-
icul Investigation, Washington, [XC, April 30, 1977

and reticulocytes was also eliminated, as were symp-
toms that had accompanled neutropenic periods. In
addition, bons-marrow nsutrophil precursors and
neutrophil marrow reserves were stabilized, The pa-
tient was subsaquently maintalned satistactorlly with
oral prednisclone, 20 mg every other day. These stud-
ins damonstrate that the discontinuous myeloid mat-
uration that occurs in ¢yclic neutropenia can be cor-
rectad with prednisclone avery othar day. (N Engl J
Med 296:295-300, 1978)

Although the cause of this disorder is unknown, serial
bone-marrow examinations and radietracer studies
have shown that the cyclic disappearance of circulat-
ing neutrophils results from periodic interruptions in
myclopoicsis.**7 Periodic oscillations in the counts of
other blood elements (monocytes, platelets and retic-
ulocytes) are also evident and suggest an abnormality
in the regulation of myelopoiesis at the stem-cell lev-
el, as has been shown with the animal form of this dis-
ease in grey collic dogs.**1*

During neutropenic periods, patients regularly ex-
perience aphthous stomatitis, fever, malaise and oc-
casional cutaneous and subcutaneous infections. Al-
though most cases are recognized by the early teens,
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Table 2. History and Sslected Characlerlstics of Patlents at
Entry into Trial.

Sl Pru-

ClHALATTARISTI TotaL PLACERD
FYNAZONE
LTTR ¢ 1] Nu. (%) wo. (W}
No. of palients 1548 781 75
Sex
Male 1345 (86.3) 679 (B&7) 666 (BS.9)
Femnale 13 (13 104 {13.3) 109 (14.1)
Age (y1)
<355 713 (45.8) 35T (456) 156 (459
5670 RS (54.2) 426 (344) 419 (54.1)
Mean 56.6 6.5 56.8
History
Myocardial inlhretion W07 1T 22 150 (19.4)
Angina S$17 (332 163 (336) 28 (328
Hypertenaion 07 (325 282 (22) 255 (12.9)
Pulmonary embslivm 1 {oh 6 {0.8) 5 08
Thrombophlebitis 41 (2.8) 19 (24) 24 3D
Stroke % (LT 12 {L.%) 14 (1.8)
Ciaudication 63 (4.0) 5 43S 22 (18
Diabetea 169 (108) 92 (LT T (99
Smoking before infarclion 1011 {649 510 {65.2) 501 (64.7)

Elecirocardiographic
Tindings a1 first visit
Yontriculas arthythmia 49 (3.1 % AN 20 (2.8)

Elecirocardiographically
determined locations of
seute infarctions®

Anterior infarclion 86 (1.8 296 (T8 290 (174
Inferior infarction BBS (56.8) 4)9 (56.1) 446 (575}
Anterior and inferior EIR ] 12 (1.5} 19 {2.5

infarction
Lateral infarciion
Complete or incomplete
left bundle-branch Block
Nonspecific 8T-T wave
sbnormalities

M@ 19 e 14 (18}
B O05) 5 (06 1 (04)

15 Uk 12 (1.5 1 04

“tnlarct kecations st detormined nt the time of the qualifying myocardial infurction, in
contrast 1o method in previous publicalivn,! (n which Lhe categorization of patients was
hused on the electeocardiogram Liken mt emiry into the trinl (25 La A5 duys afier infarc-
lion).

valid reason lor interruption of therapy, Only 2 per
cent of the study group demonstrated less than 80 per
cent compliance without a satisfactory explanation.
Compliance among patients receiving sulfinpyra-
zone was also monitored by means of serum levels of
uric acid, which decreased to less than 70 per cent of
the base-line value in 87 per cent of the patients, Ten

Table 3. Distribution of Analyzable Deaths at 24 Months atler
Myocardial Infarction.

Cauzt or Dnazn

Taeuc GRour aND P ¥aLue®
MNuUMRLR 11F PATIENTS
FLACKBO EULFINFYRAZONE TOTAL
All causcs 62 a4 104 0.07%
Alt cardinc causes 62 43 108 0.058
Sudden death 37 22 39 0.041
Myocardial infarction 18 1? s 1
Onher cardiac causes 7 4 11 t
Other cardiovascular causca [+ 1 1 t
*Ohbtained by Coz's method with wi) fue p o
tNot anulyzed.

Jan. 31, 1945

per cent were found to have fluctuating serum urie
acid that correlated with a medical explanation or in.
terruption of therapy. Ounly 3 per cent showed an un.
explained lack of reduction in the serum levels of uric
acid.

Analyzable Cardiac Mortwlity

All analyzable deaths among the eligible patients
were cardiovascular in nature, Of 106 deaths, 105
were cardiac, and only one was cerebrovascular. The
distribution of analyzable deaths between the two
treatment groups and among the subgroups of car.
diac death is shown in Table 3. The cbserved reduc.
tion in cardiac mortality at 24 months in the sulfin-
pyrazone group was approximately 32 per cent, which
borders on conventional levels of statistical signifi-
cance (P = 0.058). The majority of the deaths were
sudden, and the major benefit of sullinpyrazone seems
to be in reducing sudden deaths significantly; the
observed reduction in the sulfinpyrazone group was
43 per cent (P = (.041),

Figures 1 and 2 show the life-table cumulative car-
diac and sudden-death rates according to treatment
group. Also shown is the number of patients observed
within each period. The confidence in these curves is
related to the number of patients observed during a
given period, and hence, in later study periods there is
less reliability of interpretation of differences in cu.
mulative death rates. Nevertheless, it is apparent that
there is an increasing gap between the mortality
curves of the two groups over the first six months or
so, after which the differences between the two curves
remain reasonably constant.

This is seen more readily in Table 4, which sum-
marizes the observed analyzable deaths according to
time intervals (up to six months and thereafter) and
according to two classes of death, sudden and nonsud-
den. The observed mortality rates, which take into ac-
count the varying number of patients at risk, are
shown, as are the actual number of deaths observed,
sudden and nonsudden, for the same periods. The
analysis of analyzable deaths included the first seven
days of exposure to risk of all eligible paticnts, even
though death within the first seven days was nonan-
alyzable. Considering that during the first seven days
of drug administration, five deaths occurred in the
placebo group (three sudden and two from myocar-
dial infarction) and four in the sullinpyrazone group
(two sudden and two from infarction), exclusion of the
first seven days [rom the analyses did not significant-
ly affect the statistical analysis of mortality or the P.
values.

Table 4 compares the first six months with the
seven to 24-month period, since the mortality rate in
the placebo group decreased sharply as expected after
the first six months, and comparable numbers of
deaths for a reasonably accurate analysis could be
achieved only by combining the data for the seven to
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Figure 1. Life-Table Cumulative Mortality Rates for Cardiac Daaths, According to Treatment Group.
N denotes numbar of patiants.
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Figure 2. Life-Table Cumulative Mortality Rates for Sudden Deaths, According to Treatment Group.
N denotes number of patlents.
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Table 4. Analyzable Cardiac Deaths {Sudden, Nonsudden,* and All Cardiac) at Intervals after Myocardial infarction,

CHARACTIZNTHC & Sunoxm DEATHS

TRYATMENT GROUF

up 1615 W0 Fio 24 mo

Annualized death
ratea {in %),
correcied lor
length of therapy
Placebe group 10 20
Sulfinpyrazone 18 23
group

Mo. of analyzable
deaths
Placebo group 24 13
Sulfinpyrazene 6 16
group

7-Nme 13-1Emo 19-24mo

Me. of anaiyzable
deaths and pnnualized
moriality ratea (%)
for periods after
bma
Placebo group
Sulfinpyrazenc
group

ST 7 {3.1) 1 {08)
10030 40L& 2014

=

Nunsupoen DEATHL ALLCARDIAC DATHS

WP 126 Mo Fic 24 mo Nprod o Tiamo
32 il 10.3 4.]
3.2 14 50 17

11 14 35 27
11 10 17 6

T=iima I1-i8mo =M me T-itmo 13-[8mo [P-24 mo

) 6 (26) 4 (30

41 9{3.00 13 (3.7 5(38)
501.8) 406 107

15 (4.3) 8{32) 3.1

myocardinl und olher cardise dealhe.

24-month period. However, a complete breakdown
of the numbers of deaths and mortality rates for
the respective six-month periods (seven to 12, 13
to 18, and 19 to 24 months} is also displayed in
Table 4.

In the first six-month period, the annualized rate of
sudden death in the placebo group was 7.0 per cent,
but it was only 1.B per cent in the sulfinpyrazone
group; this 74 per cent reduction was a highly signifi-
cant dilference (P = 0.003}. Thereafter, the rates of
sudden death are comparable in the two groups (2.0
vs. 2.3 per eent). The corresponding rates of nonsud-
den death were quite similar for the placebo and sul-
finpyrazone groups throughout the study.

The significance of the life-table comparisons for
sudden or all cardiac deaths either for the first six
months or for the entire trial are summarized in Tabie
5 for the four statistical procedures applied. The
results were consistent regardless of the method of
analysis employed. Sudden deaths showed a highly
significant reduction at six months and a significant
reduction for the entire trial. All cardiac deaths,
because of the marked decrease in sudden deaths, also
showed a highly significant reduction at six months
and a borderline significant reduction for the entire
two-year period of observation.

One concern that is often raised relates to the con-
comitant use of beta blockers and their possible in-
fluence on the findings of this study. Approximately
36 per cent of trial patients received concomitant beta
blockers at one time or another, but their distribution
between the two groups was nearly equal (278 of the
patients taking placebo, 280 taking sullinpyrazone).

tFigures in parcalheses denote percentages.

Nonanalyzable Daaths

Nonanalyzable deaths are summarized in Table 6.
They are distributed fairly evenly between the two
treatment groups in terms of both frequency and
cause of death.

Analysis of All Budden Deaths

Although this trial was designed to study eligible
patients and analyzable events according to predeter-
mined criteria, statistical analyses of other events have
also been completed for the entire 24 months of obser-
vation: all sudden deaths (analyzable and nonanalyz-
able) among eligible patients are compared with those
among all patients (eligible and incligible) entered
into the trial. The data, treated with four different
methods of analysis, are shown in Table 7. Regard-
less of the category of patient or method of analysis,
the reduction in sudden death attributable to sulfin-
pyrazone during the entire trial is highly significant.

Table 5. P Values for the Major Comparisons among Sudden
and Cardiac Analyzable Deaths Six and 24 Months attar Myo-
cardlal Infarction.

StaTsncaL Firat 6 Mo 4 Mo
Murwon
SUBDEN ALL CARDIAC DN ALLCARDIAC
DEATHE DEATHE DEATHL DEATHS
Cox {adjwsted) 0.003 4.0 0.041 0.058
Cox (unadjurted) 0.003 o;? 0.050 0.064
Breslow 0.001 0.013 0.023 1.044
Mantel 0.001 0,013 0.040 0045
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The reduction in sudden deaths, both analyzable
and nonanalyzable, among eligible patients treated
with sulfinpyrazone was 68 per cent (P = 0.004) at six
months, by which time the majority of sudden deaths
had occcurred. For the entire 24-month observation
period, the reduction was 41 per cent. The data for all
patients was a reduction of 63 per cent at six months
{P = 0.005) and 38 per cent at 24 months.

Rebasplitalizations

During the trial, there were 1016 rehospitalizations
among eligible patients, 554 in the placebo group and
462 in the sulfinpyrazone group {P = 0.005, which
would be exact il each rehospitalization were an in-
dependent event). Within the various surgical or med-
ical categorics for rehospitalizations, there were no
statistically significant differences between drug
groups, although medical rehospitalizations were less
frequent in the sulfinpyrazone group.

Slgns and Symptoms That Emarged during Treatment

Signs and symptoms that emerged after entry into
the trial were recorded at each visit according to fre-
quency, severity, and duration. For 21 of the 23
categories described in the initial report, the dif-
ferences between the two treatment groups in the
number of patients reporting such signs and symp-
toms did not exceed 2 per cent. For the other two
categories, thromboembolic events {deep-vein throm-
bosis, transient cerebral ischemia, stroke, and pulmo-
nary embolism) were reported in 36 patients (5 per
cent) of those receiving placebo and only 19 patients
(2 per cent) of those receiving sulfinpyrazone; gastro-
intestinal symptoms were reported in 185 patients (24
per cent) of those in the placebo group, as compared
with 214 patients (28 per cent) of those in the sulfin-
pyrazone group. In total, ncw signs or symptoms were
reported by 84 per cent of the placebo-treated pa-
tients and 81 per cent of the sulfinpyrazone-treated
patients, with an average experience of 2.8 per pa-
tient in the placebo group and 2.9 in the sulfinpyra-
zone group. None of the observed differences between
the two treatment groups were statistically signifi-
cant, except for thromboembolic cvents (P<0.05),
which favored sulfinpyrazone.

There were no reports of serious side effects as-
sociated with sulfinpyrazone. Blood dyscrasias were
not reported in either treatment group. A case of renal
shutdown in a patient receiving sulfinpyrazone was
reported one day after the start of therapy; however,
after extensive review of ali data, including autopsy
data, no cause-and-effect relation to the drug couid be
established.

The proportion of patients who withdrew from the
study as a result of signs and symptoms that emerged
during treatment was 3.7 per cent of each treatment

group.
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Table 8. Distribution between Treatmant Groups of Nonana-
Iyzable Deaths aiter Myocardial Infarction.

Cavae ur DEATH TaratMENT OROUP
PLACKRO BULFINBY AN TOTAL
All causes 23 (10,12)* X (10,10} 43 (20.20)
All cardiag causea 15 {38} 16 (97 312 (17,1%)
Sudden death 9 4.5 § 03 15 (1,8}
Myocardial infarction & (4 743 13 (835
Other cardiac causes 1 {00 1 2.0 4 (20
Noncardiac cavses T 29 4 (03 1 (8

months afes my P

"Mumbsrs in parentheres donote deaths during Brst 2 months snd tho subsequent 12
y.

Laboratary Findings

Laboratory studies were carried out to measure
hemoglobin, hematocrit, leukocyte count and dif-
ferential, serum uric acid, alkaline phosphatase,
creatinine, potassium, sedium, chloride, glucose, cho-
lesterol, serum aspartate aminotransferase, total bili-
rubin, blood urea nitrogen, platelet count, and pro-
thrombin and partial thromboplastin time; urinalysis
was also done. Except for serum uric acid, laboratory
findings were comparable between the two treatment
groups and did not deviate significantly from base-
line values measured at entry into the study. No ab-
normal hematologic or urinary findings were as-
sociated with sulfinpyrazone therapy.

DiscussioN

Excluding the “early mortality period” or the first
month after myocardial infarction, the highest car-
diac mortality rate, about 9 per cent, occurs during
the next six months. Cardiac mortality drops sharply
from the seventh month after infarction to an annual
rate of 3 to 4 per cent for the subsequent four to five
ycars.**

More recent studies have confirmed that the risk
decreases with time. Cardiac death rates six months
after infarction (including the first, high-risk month)
have been reported as high as 15 per cent and almost
four times the death rates during the subsequent six
months. As much as 60 to 80 per cent of the mortality
during this first year alter infarction has reportedly
been sudden cardiac death.™" On the basis of these

Table 7. Statistical Anaiysis of Sulfinpyrezone versus Place-
bo In the Prevention of Sudden Death after Myocardial In-

farction.
CATEGORY OF PATIENT S1aTISTICAL. METHOD
vox, coK, MRERLOW MANTIL
ADJUSTED  UNADJUNYSD
P VALUE
Eligible paticnts — analyzable 0.041 0.050 0.023 0040
cvenls only
Eligible patienis — all events 0.035 0,038 003 0032
All patients — nll eventa 0032 0.033 ¢.030 0028
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reports, it has been inferred that the mortality as-
sociated with acute myacardial infarction is virtually
dissipated after six months and that therapeutic inter-
ventions should occur early after the acute event.’

The results in the placebo group of this trial are
compatible with the existing knowledge of mortality
rates and patterns after myocardial infarction — the
period of the highest risk was early alter the acute
event — and the risk decreased substantially with
time. Six months after entry into the trial (29 per cent
of the average time of observation in this study}), 56
per cent of all cardiac deaths in the placebo group and
65 per cent of the sudden deaths in that group had oc-
curred. This indicates that temporal considerations
should be emphasized in the interpretation of results
of clinical trials studying patients who have recently
had myocardial infarctions. This trial was designed
with an awareness of these temporal considerations;
consequently, patients were recruited 25 to 35 days
after the occurrence of 2 documented myocardial in-
farction. The patients were, therefore, both relatively
homogeneous and at high risk.

The results of this trial have been examined tem-
porally from the time of entry into the study. The
cause-specific mortality data indicate that the benefit
of sulfinpyrazone in the prevention of all cardiac
deaths is greatest during the carly high-risk period
(zero to six months alter entry into the trial) when the
majority of deaths occur, Thereafter, differences be-
tween treatment groups remain constant until the end
of the study, and the adjusted Cox analysis of the total
deaths still indicates borderline significance at con-
ventional levels.

Table 3 also gives cause-apecific mortality data. It
appears that the principal benefit of sulfinpyrazone
therapy is in the reduction of sudden cardiac death
during the early high-risk period. Even taking into ac-
count the limitations of multiple subgroup analysis,
the calculated significance (P = 0.003} provides per-
suasive evidence that the major benefit occurs in the
carly period. This benefit is so striking (a 74 per cent
reduction in the ratc of sudden death) during the early
high-risk period that the overall effect at the end of
two years is still substantial (a 43 per cent reduction)
and significant (P = 0.041).

1t is of interest to compare the findings of this study
with the one on aspirin by Elwood ¢t al."? Their data
show thar in patients admitted 1o the study less than
six weeks after their myocardial infarction, aspirin
resulted in a substantial reduction in mortality as
compared with mortality in the placebo group. Al-
though there is no conclusive evidence that aspirin
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will have an effect similar to that of sulfinpyrazone
during the early peried after myocardial infarction,
the role of aspirin needs to be studied in future con.
trolled clinical trials,

The original hypothesis on which this study was
based was that sullinpyrazone would prevent plate.
let-mediated phenomena associated with arterial dis-
ease; however, sulfinpyrazone’s failure to prevent
mortality from myocardial infarction suggests that the
drug’s prevention of sudden death among those with a
recent myoccardial infarction is mediated through
another mechanism. The finding that sulfinpyrazone
reduces the rate of sudden death during the months
just after an infarction to the same level encountered
after a year and more implies that this agent sup-
presses the increased incidence of fatal arrhythmias
that occur shortly after infarction. A possible explana-
tion, and one under investigation, is that sulfinpyra-
zone raises the threshold for potentially lethal ven-
tricular arrhythmias arising from areas of myocardial
damage associated with scvere ischemia.

Regardless of sulfinpyrazone’s mechanism of ac-
tion, which remains for future research to delineate,
the results of this trial indicate that the drug is of sub-
stantial benefit in preventing sudden cardiac death
during a high-risk period in patients who have recent-
ly had myocardial infarctions.
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