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Background and Objectives. The relation between cardiac
mortality and antiarrhythmic drug administration has not been
fully determined. This relation was apalyzed in 1,330 patients
envolled in the Stroke Prevention in Atrial Fibrillation Study, a
randomized clinical trial comparing warfarin, aspirin and placebo
for the prevention of ischemic stroke or systemic embolism in
patients with nonvalvular atrial fibrillation.

Methods. Patients who received antiarrhythmic drug therapy
for atrial fibrillation in this study were compared with patients aot
receiving antiarrhythmic agents, The relative risk of cardiac
mortality, including arrhythmic death, in patients receiving an-
tiarrhylhmic drug therapy was determined and adjusted for other
cardiac risk factors.

Results, In patients receiving antiarrhythinic drug therapy,
cardiac mortality was increased 2.5-fold (p = 0.006, 95% confi-
dence interval [C1} 1.3 to 4.9) and arrhythmic death was increased
2.6fold (p = 0.02, 95% CI 1.2 to 5.6). Among patienis with 2
history of congestive heart failure, those given antiarrhythmic
medications had a relative risk of cardiac death of 4.7 (p < 0.001,
95% C1 1.9 to 11.6) compared with that of patients not so treated;

the relative risk of archythmic death in the treased group was 3.7
(p = 0.01, 95% CI 1.3 to 10.9). Patients without a history ¢f
congestive heart Failure had no increased risk of cardiac mortality
{relative risk 0.70, 95% CI 0.2 to 3.1) during antiarrhythmic drug
therapy.

After exclusion of 23 patients with documented ventricular
arrhythmias and adjustment for other variables predictive of
cardiac death, patients receiving antiarrhythmic drugs were not at
increased risk of cardiac death ur arrhythmic death. However, in
patients with a history of heart failure who received antiarrhylh-
mic drug therapy, the relative risk of cardiac death was 3.3 (p =
0.05, 95% CI 0.99 to 11.1) and that of arrhythmic death was 5.8
(p = 0.009, 95% CI 1.5 to 21.7) compared with the risk in patients
not taking antiarrhythmic wedications.

Cone usions. Although antiarrhythmic drug therapy was not
randomly determined in this trial, the data ssggesi (hat in patients
al fibzillation and 2 history of congestise hieart fatlure, the
risk of such therapy may outweigh the potential benefit of
maintaining sinus rhythm,

(J Am Coll Cardiol 1992,20:527-32)

Antiarthythmi fications arc ly given to patients
with atrial fibrillation to restore or maintain sinus rhythm, but
the batance between risk and beneﬁt of such therapy is under-
going A met d

lysis of six 1 con-
trolled trials mcorporaung 808 patients wnh chronic atrial
fibrillation () eval for a of cinue

rhythm after cardioversion. Although qulmdme was more ef-
fective ihan no antiarrhythmic therapy in preventing the recur-
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rence of atriaf fibrillation. the risk of death was approximately
threefold greater among drug-treated patients {p < 0.05), a
conclusion based on only 15 deaths. Data from a randomized
trial of patients with ventricular ectopic activity after myocar-
dial infarction also suggest an increased mortality rate in
natients ¢ e with antiarrhvthmic agents (2.3). The mecha-
nism of death among participants in these studies is specula-
tive, but a proarthythmic drug effect is one consideration (4},

Prompted by these reports of increased mortality atirib-
uted to antiarrhythmic drug therapy, we examined the reia-
tion between cardiac mortality and antiarrhythmic drug
therany in the Stroke Prevention in Atrial Fibrillation Study.
In this trial we observed cxecss cardiac mortality in patients
treated with antiarrhythmic drugs. This report describes the
use of antiarrhythmic drugs in patients with vonvalvular
atrial fibrillation, the magnitule of increased mortality asso-
ciated with antiarthythmic drug therapy, and the clinical
features of patients treated with antiarrhythmic drugs at risk
for cardiac mortality.

0735-1097/92/85.00
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Methods

Design of the Stroke Prevention in Afrial Fibrillation

Study. The main objective of the Stroke Prevention in Atrial
Fibrillation Study was m deﬁnc 1he eﬁicacy and t(mcny of
warfarin and aspirin, ly, for pi
of ischemic stroke and systemic embalism in paticnts with
canstant or intermittent noavalvular atrial fibrillation. The
design, subjects and definition of clinical variables of this
randomized clinical trial have been previously described in
detail (5,6). Between June 1987 and November 1989, 1,330
patients were enrolled at 15 clinical centers in the United
States. On entry into the study, historical features including
cardiovascular risk factors and previous cardiac events were
recorded. A physical with an e of
functional status was perfermed. Medications administered
for cardiovascular disorders were noted. Blood chemistry
and hematologic profiles, 12-lead electrocardiograms and
M-mode and two-dimensional echocardiograms were per-
formed. Atrial fibrillation was characterized by its duraticn,
intermittency and presumed etiology. Patients were followed
up at 3-month intervals to record concurrent medications,
detect ischemic stroke and systemic emboli and identify
complications of drug therapy.

The decision to administer antiarthythmic drog therapy
was mede by the patient’s personal physician and was not
randomly assigned. Patients receiving antiarrhythmic drug
therapy were identified at entry into the study or during
routine follow-up and form the basis of this report. Patients
receiving antiarrhythmic drug therapy at the time of death
but not recorded as receiving these drugs at the time of last
follow-up visit (n = 5) are not included in our analysis 1o
avoid potential bias.

Classification of cause of death, Medical records pertain-
ing to all deaths were initially reviewed by members of an
Events Verification Commmee who had no knowledge of
antithrombotic t and who classified all
deaths as vascular or nonvascular, A second group of investi-
gators (cardiologists), who had no knowledge of antiarrhythmic
therapy status, made a subsequent review to classify the cause
of death as cardiac or noncardiac. Cardiac deaths were sub-
classified as arrhythmic ot nonarrhythmic by using standards
similar to those set forth by the Cardiac Atrhythmia Suppres-
sion Trial (CAST} i {3). Death was considered to be
due 10 an arrhythmia in the following circumstances: 1) wil-
nessed and instantaneous, without new ing symp-

JACC Vol. 20, Na. 3
Septemher 1992:517-12

patient subgroups at increased risk when exposed to antiar-
rthythmic drug therapy. Cardiac mortality in patients during
antiarrhythmic drug therapy was amalyzed. This survival
analysis considered all exposure to antiarrhythmic drugs
whether present al entry or initiated during follow-up to
estimate the risk associated with antiarrhythmic drug ther-
apy. Second, 16 variables considered potential independent
risk factors for cardiac death were prospectively selected,
These variables were characterized at study entry and
included age; gender; current smoking; history of hyperien-
sion; history of diabetes; definite history of angina; history of
myocardial infarction; definite history of congestive heart
failure (defined as erthopnea, dyspnea or edema responding
to diuretic therapy; third sound gallop and rales; X-ray
evidence of cardiomegaly or vascular distribution; and left
ventricular filling pressure >18 mm Hg); New York Heart
Association functional ¢lass 11 or 111 (paticnts in class 1V
were excluded from the study); recent heart failure (within
100 days); moderate to severs left ventricular wall motion
abnormality by echocardiograyphy; assignment to aspirin or
warfarin, and the use of digitalis, diuretics, beta-adrenergic
blocking agents or calcium chanael blockers. A multivariate
analysis was performed by using the proportional hazards
failure time model of Cox. The adjusted risk (instantancous
hazard ratio) of cardiac death independently associated with
antiarrhythmic drug therapy was estinated by using covari-
ables significantly associated with cardiac death. Third, we
examined the interaction between antiarrhythmic drug ther-
apy and the other predictors of cardiac death to identify
subgroups of patients in whom the risk of antiarthythmic
drugs was especially great. Finally, we assessed the inde-
pendent contribution of antiarrhythmic drug therapy to
cardiac mortality in these high risk subgroups after adjusting
for the 16 variables described.

Patients receiving antiarrhythmic drugs for ventricular
arrhythadas. Specuﬁc antiarthythmic dmp mclud:d quini-
dine (n = 127), p ide (n = 57), d de (n =
15), flecainide (n = 34), encainide (n = 20) and amiodarone
(n = 7). Patients may have been taking moze than one agent
during follow-up. The presence of ventricular arrhythmias
was nol assessed at entry into the study. However, medical
records of all patients receiving antiarrhythmic drugs were
reviewed to identifv additional indications for thesapy.
These indications included symptamauc ventricular premu-
ture and d and ined ventricular

toms; 2) witnessed and preczded by chest pain, overt myocar-
dial i ion, or amhythmic symp {syncope or near

yneope); or 3) =2d but without of anather
cause. Deaths preceded by shock or severe heart faiture were
considered cardiac related but not due o an arthythmia even if
the terminal event was an arrhytamia.

Statisticel methodology. The analysis proceeded in a step-
wise fashion to determine the independent contribution of
antiarrhythmic drug therapy to cardiac death in the entire
Stroke Prevention in Atrial Fibrillation Study cohort and in

hycardia, Twenty-three patients were identified who re-
ceived antiarrhythmic drugs for chronic ventricular arrhyth-
mias and atrial fibrillation. An analysis similar to that de-
scribed for the entire population was then repeated after
exclusion of patients receiving antiarrhythmic drugs for
ventricular arrhythmias.

Statisticai tests. Comparisons of baseline characteristics
were made by ¢he chi-square statistic or 1 test for categorical
and { variables respectively. Mortality rates were
estimated using the Kaplan-Meier method (7). Confidence
intervals were calcnlated at the 95% level. Multivariate
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Table 1. Characteristics of Patients Taking Antiarrhythmic Agents at Baseline Versus Those of
Patients Who Were Not Taking Antiarrhythmic Agenls at Baseline

Taking Aatiurrhy hmic
Agents at Baszline

Not Taking
Anliasrhythmic Agents
at Raseline

in = 189 tn= 11411 P Value
Demenrarhic charactaristies
Mean age fyr 62 &8 <Q.001
Male (%) 7 70 NS
Current smoker (%) 18 15 NS
Clinical baseline characteristics
History of hypertension 15} ELS 53 0.03
History of diabetes (%) 16 16 N§
Definite history of anginu (%) n 9 NS
History of myocardial infarction (%) 2 ? 0.02
Definite history of CHF (52 2 19 NS
NYHA functional class (%)
Norlil 13 27 NS
No impairment 87 &8 NS
Constant alria] fbritlation {%) ” &) <0.001
Onset of AF < yr ago (%) 10 30 6.002
Cardioversion attempied <1 mo after entry (%) n 2 <0.001
Concurrent medications at baseline
Digitalis (%) % 3 NS
Diuretics (%) 3 41 a0
Calcium channel blockers (7) 21 ol NS
Beta-blackers (%) (5 17 NS
Aspirin or warfarin as SPAF therapy (%} 40 51 NS
Frhacardiographic variables
LV wall motion abnonuality (%
None ” 7 N§
Mild 16 13 NS
Moderate to severe 2 9 NS
Left atrial dimension (cm)
<40 18 I5 NS
40-5.0 60 57 NS
>50 2 27 N§
LV internal systolic dimension (cm) 36 34 0.007
LV internal diastotic dimension (cm) 54 52 0.005

AF = atrial fbrillation: CHF = congestive heart failure: LV =

NYHA = New York Heart Ass
Fibriltation.

anzlyses to the between and
outcome were . “rformed using the praportional hazards
failure time model of Cox (8). Aatiarrhythmic drug thernpy
status was d at each scheduled foll p visit and
was analyzed as a covariate varying with time.

Results

Of the 1,330 randomized patients, 244 (18%) received
antiarrhythmic medications either at the time of enrollment
{ = 189) or after enrollment (n = 55). In most cases (91%),
antiarthythmic drugs were prescribed for the prevention of
symptomatic atrial fibrillation. Twenty-three patients {9%)
also received these agents for ventricular arrhylhmlas m-

left ventricular; NS = not significant (p > 0.05};

iation (class IV excluded by protocat): SPAF = Stroke Prevention in Atrial

tachycardia or ventricular fibrillation (n = 8). Total exposure
to antiarrhythmic drug therapy was 201 patient-years. Pa-
tients treated with antiarrhythmic agents were younger, had
a lesser prevalence of hypertension and a greater prevaience
of a history of myocardial infarction and of intermittent atria:
fibrillation and rezent cardioversion and used diuretics more
freauentlt than did patients not given antiarrhythmic agents
(Table 1}.

During a mean follow-up interval of 1.3 years, 9 deaths
cccurred in the study cohort. Forty five deaths were classi-
fied as noncardiac and 44 as cardiac in origin. Thirty-two
cardlac deaths were considered to be due to an arrhytimia,

ludi d deaths. 7 d deaths without
and 6 deaths p ded by chest pain or

p e Symp

cluding premature ventricular beats (n = 10),
ventricular tachycardia (n = 5), and sustained ventricular

arrhy y 5 12 cardiac deaihs were not velated to
an arthythmia,
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Figure 1. Survival to cardiac-related death in patients with and
without heart failure (CHF) at entry. AAD = antiarchythmic drug
therapy; Def = definite history of; Pts = patients; SPAF = Stroke
Prevention in Atrial Fibriliation.

Cardiac and arrhythmic mortality in the entire cohort.
Cardiac mortality among patients receiving antiarrhvthmic
drug therapy was 5%/patient-year; among patients not taking
antiarrhythmic drugs, cardiac mortality was 2.2%/patient-
year. The relative risk of cardiac death for patients receiving
antiarrhythmic drug therapy was 2.5 (p = 0.006, 95% confi-
dence interval [CI] 1.3 10 4.9) compared with the risk of
palients not treated with these agents. Considering caly
arrhythmic deatlis, the relative risk during antiarrhythmic
drug use was 2.6 (p = 0.02, 95% CI 1.2 10 5.6). After
adjustment for the prospectively selected predictors of car-
diac death, the relative risk of cardiac death for patients
receiving antiarrhythmic agents was 2.7 (p = 0.007, 95% CI
1.3 to 5.5) and the relative risk of arrhythmic death was 2.3
(p = 0.04, 95% CI 1.0 to 5.1) compared with that of patients
not receiving antiarrhythmic agents.

Mortality in patients with a history of heart failure. The
increased relative risk of cardiac and arrhythmic death

JACC Vol. 20. No. 3
September 1992:527-32

during antiarrhythmic drug therapy was especially noted in
patients with a history of heart failure. In these patients, the
relative risk of cardiac death during antiarrhythmic therapy
was 4.7 (p < 0.001. 95% CI 1.9 to 11.6). Restricting the
analysis to arrhythmic deaths, the relative risk was 3.7 (p =
0,01, 95% C1 1.3 t0 10.4). The increased relative risk of death
in patients with a history of congestive heari failure who
received antiarrhythmic drug therapy was constant through-
out the Ist year of ohservation {Fig. 1). There was no
increased risk of cardiac death during antiarrhythmic ther-
apy in patients without a definite history of heart failure
(relative risk 0.70, 95% C1 = 0.2 to 3.1).

Mortality in patients without ventricular arrhythmi:
After exclusion of the 23 patients with ventricular arrhy
mias, the relative risk of cardiac death in patients receiving
antiarrhythmic drug therapy was only 1.6 (p = 0.24) com-
pared with the risk of those not taking these drugs. For
arrhythmic deaths the relative risk in patients receiving
antiarrhythmic drug therapy compared with the risk in
patients not taking these drugs was only 2.0 (p = 0.13). Even
after adjustment for other predictors of cardiac death, pa-
tients receiving antiarrhythmic drugs had a relative risk of
1.8 for cardiac death (p = 0.20) and a relative risk of
arrhythmic death of 2.1 (p = 0.11} compared with the risk in
those not receiving antiarrhythmic drug therapy. However,
among palients with a history of heart failure who received
antiarrhythmic drugs. the relative risk of cardiac death was
2.9 (p = 0.04, 95% CI 1.1 to 8.2) and the relative risk of
arrhythmic death was 4.1 (p = 0.02, 95% CI 1.2 to 13.9)
compared with the risk of pauems nol recelvmg these drugs.
After adj for the prospectively sel ictors of
cardiac death, these patients had a relative nsk of cardiac
death of 3.3 (p = 0.05,95% C1 0.9910 11.1) and a relative risk
of arrhythmic death of 5.8 (p = 0.003, 95% CI 1.5 10 21.7)
ompared with the risk of patients not taking antiarrhythmic
drugs (Table 2).

A comparison of the baseline clinical and echocardio-
graphic features of the 239 patients without ventricular
arrhythmias and with a history of heart failure showed that

Table 2. Increased Risk From the Use of Antiarrhythmic Drugs ia *he Stroke Prevention in Atrial Fibrillation Study*

" Unadjusted Risk Adjusted Risk
Cardiac
Patients Deaths Hazard p Value 95% C1 Hazard p Value 95% C1
All patients 1.307 39 16 0.24 0.7-3.7 18 020
Paticnts with definite CHF 239 h) 29 bk 1.1-82 33 0.05 0.99-11.1
Palients without definite CHF 1,068 20 0.81 0.78 0.2-3.5 077 o 0.17-2.4
’ Unadjusted Risk Adjusted Risk
Patients Deaths Hazard p Value 95% Cl Hazard p Value 3% Cl
Al patients 1307 2% 2.0 0.3 0.8-5.0 al (311 08-5.3
Patients with definite CHF 29 7 4.1 0.02 12-13.5 58 0.009 L5207
Patients without definite CHF 1,068 ib it .97 0.2-45 083 0.82 0.18-4.0

*This anaiysis was T3
i UEenls were for CHF =

ted lo paticnts "or whom unllanhylhmu agents were prescribed fur atnal fibrillation citly: 23 patients were excluded because

heart failure: CI = confidence interval.
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Table 3. Baseline Characteristics of Patients With a History of Hear Failure Who Were and Were

Not Taking Antiarthythnic Agents al Baseline®

Not Taking
Taking Antiarrhythmic ~ Antigthythmic Agents
Agents at Baseline t Baseline
tn = 26 =213 p Value
Demographic characteristics
Mean age (yr) 0 0.02
Male (%} 71 68 NS
Current smoker (%) 3 6 NS
Clinical baseline characteristics
History of hypertension (%) 65 &2 NS§
History of diabetes (%) 31 23 NS
Definite history of angiz.t 1741 B 18 0.03
History of myocardial infarction (2} 7 15 NS
NYHA functional class (%)
u 83 76 NS
1 17 24 NS
Constant atrial fibrilfation (%) 35 ] <0.01
Onset of AF <I yrago (%) 1B P23 NS
Cardioversion attempted <1 mo aftes entry (5 18 [ NS
Concurrent medications at baseling
Digitalis (%} 90 89 N§
Diuretics (%) kel 82 NS
Calcium channe] blockers (%) 18 n NS
Beta-blockers (%) 10 12 NS
Aspirin or warfarin as SPAF therapy (%) 56 56 NS
Echacardiographic variables
LY wall motien abnormality (%}
Nare 9 48 NS
Mild 3 P NS
Moderate to severe 33 » NS
Left atrial dimension (cm)
<4.0 8 8 NS
4.0-5.0 67 50 NS
>5.0 2% 42 NS
LV internal systolic dimension lem) 43 a0 N§
LYV internal diastolic dimension {cm) 59 55 NS

“*Vtis analysis excludes patients witis ventriculsr arrhythmias. Abbrevintions as in Table 1.

patients taking antiarthythmic drugs were younger, and had
a preater prevalence of intermittent airial fibrillation and
angina than did patients not taking antiarrhythmic drugs
{Table 3).

Discussion

This study demonstrates increased cardiac mortality in
patients with atrial fibrillation treated with antiarrhytn.nic
drugs who had a history of definite congestive heart failure.
In patients without a history of deﬁmte congesuve hean
'_LL" cargiac mo ""_' not increase
mic drug therapy.

Causes of increased mortality. The mechanism of in-
creased cardiac mortality with antiarrhythmic drug therapy
in this study remains speculative. A drug-induced ventricu-
lar arthythmia is a possible explanation for these events.
More than 70% of the cardiac deaths were considered to be

due to an arthythmia but >50% were unwitnessed, raising
uncertainties about the cause of death, The relatively small
number of cardiac deaths prevents us ‘rom commenting on
individual antiarrhythmic drugs and their association with
cardiac mortality.

Antiarrhythmic agents may provoke ventricular arrhyth-
mias in paticnts treated for atrial or ventriclar arrhythmias
(9-12) and have been implicated as a cause of out-of-hospital
cardiac arrest (9). Quinidine, a class IA agent and the most
< ly prescribed antiar ic drug in the study co-
hort, has a reponed pmarrhythmlc ate of 15% m patients

swcated for v ular arrhythmi

v'
thythmic effect usually occurs within 3 to 4 days (14) and
often occurs in patients with left ventricuiar dysfunction
{12). In most of our patients, antiarrhythmic drugs were
initiated before study eniry. Consequently, an early proar-
rhythmic effect would not have been cbserved. Qur data
suggest that the risk of cardiac death in patients with a
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history of heart failure who receive antiarrhythmic drug
therapy continues throughout the period of drug use. This is
consistent with a late proarrhythmic effect,

Our analysis was based on observations of a large cohort
representative of a broad population of patients with non-
valvular atrial fibrillation. Treatment with antiarrhythmic
agents was not randomly allocated. Hence other cardiovas-
cular variables associated with the use of antiarrhythmic
drugs may have accounted for the increased mortality rate.
Ventricular arrhythmias may have been onc such variable,
Another plausible basis for excess deaths is that patients
with more severe congestive heart failure may have been
selected for antiarrhythmic drug treatment. The similarity of
functional classification at the time of enrollment and com-
parable echocardiographic measurements of left ventricular
size and function in patients who were and wer¢ not receiv-
ing antiarrhythmic drugs suggest that such a selection bias
does not account entirely for the observed difference in
mortality. The possibility that certain patients experienced
hemodynamic deterioration during the study and received
antiarrhythmic drug therapy which contributed to increased
mortality cannot be excluded by our data.

Clarification of the rclation of antiarrhythmic drug ther-
apy was not a primary objective of the Stroke Prevention in
Atrial Fibrillation Study. However, this analysis was per-
formed specifically seeking an beiween antiar-
rhythmic drug therapy and an increase in increased cardiac
mortality, strengthening its validity. We recognize that this
type of analysis cannot replace a prospective, randomized
trial but al present this type of trial has not been organized.

Conclusions, Antiarrhythmic drugs are frequently pre-
scribed in paticnts with congestive heart failure to preserve
atrial transport and improve cardiac output. A cautious
interpretation of the available data favors the addition of
antiarrhythmic drugs in patients with atrial fibrillation who
rave a history of heart failure only in circumstances when

JTACC Vol 20, No. 3
September 1992:527-32

symploms are severe and not amenable to other forms of
therapy.

References

. Coplen SE, Antmann EM. Berlin JA, Hewitt P, Chalmers TC. Efficacy
and safety of qmmdmc !hempy for maintenance of sinus rhythm after
of controlied trials. Circula-

tion 1990:82: I106 16.

2. The Cardiac Trial (CAST) Prelim-
inary report: effect of encainide and fecainide on mort in a random-
ized trial of arrhythmia suppressian after myocardial i-faiction. N Engl J

Med 1989:32):406-12.

Echt DS, Liebson PR. Mitchell LB, et al. and the CAST Investigators.
Mortality and morbidity in patients receiving encainide. flecainide or
placebo. The Cardiac Arrhythmia Suppression Trial. N Engl J Med
1991:324:781-8.

. Ruskin J. The Cardiac Arrhythmia Suppression Trial (CAST). N Engl J
Med 1980:321:386-7.

Stroke Prevention in Atrial Fibriltation Investigators, Design of a taulti-
center randamized trial for the Stroke Prevention in Atrial Fibrillation
Study, Stroke 1990:21:538-45.

Stroke Prevention in Atrial Fibrillation Investigators. The Stroke Preven-
tion in Atrial Fibrillation Studly: Fmal resulls Circulation 1991:84:527-39.
Kaplan EL, Meier P. ion from i pletr abser-
vations. J Am Statist Assoc 1958:53:457-81.

Cox DR. Regression models and life-tables. J R Stat Soc 1972;34: 187-220.
Ruskin IN, McGovern B. Garan H. DiMarco IP, Kelly E. Antiarrhythmic
drugs: a possible cause of out-of-hospital cardiac ar.ost. N Engl J Med
1983:309:1302-6.

Selzer A, Wray HW. Quinidine syncape. Paroxysmal ventricular fbrilla-
tion occurring during treatment of chronic atrial arrhythmias. Circulation
1964;30:17-

. Strasbeig B. Scharovsky S, Erdberg 4, et al. Procai
polymarphous ventricular tachycardia. Am J Cardiol 1981;47;

Mirarde JD, Heger 3), Miles WM, Zipes DP Prys\owsky EN. Chmcal
characteristics of paticnts with i during

mic drug therapy. N Engl § Med 1988:319: 257—62

Velebit V PodndP Lown B Cnhen BH Grahnys TB. Aggmvalmn and

drugs. Circula-
tion 1982:65: 886-94
Rnden DM, Wmslcy RL Primm RK. Incidence and clinical features of
for patient care. Am

-

-

B

w o

=

=]

b}

?-‘

Hean] 1986:111: 1088-93





