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Tel Aviv, Tel Hashomer, Zrifin, Afula and Haifa, Israel

Objectives. This study sought to establish the risk ratio for
mortality associated with calciam antagonists in a large popula-
tion of patients witk chronic coronary artery disease.

Background. Recent reports have suggested that the use of
short-acting nifedipine may cause an increase in overall mortality
in patients with coromary artery disease and that a similar effect
maybepmdncedbyotherwlnnmanmgomsts,mparﬁculardmse
of the dihydropyridine type.

Methods. Mortality data were chtained for 11,575 patients
screened for the Bezafibrate Infarction Prevention study (5,843
with and 5,732 without calciuma antagonists) after 2 mean follow-
up period of 3.2 yzars.

" Results. There were 495 deaths (8.5%) in the calcium antago-
nist group compared with 410 in the control group (7.2%). The

age-adjusted risk ratio for mortality was 1.08 (95% confidence
interval [CI] 0.95 to 1.24). Afer adjustment for the differences
between the groups in age and gender and the prevalence of
previous myocardial infarction, angina pectoris, hypertension,
New York Heart Association function-! class, peripheral vascular
disease, chronic obstructive pulmonary disease, diabetes and
current smoking, the adjusted risk ratio declined to 0.97 (95% CI
0.84 to L.11). After farther adjustment for concomitant medica-
tion, the risk ratio was estimated at 0.94 (95% CI 0.82 to 1.08).
. Conclusions. The current analysis does not support the claim
that calcium antagonist therapy in patients with chronic coronary
artery disease, whether myocardial infarction sarvivors or others,
harbors an increased risk of mortality.
(] Am Coii Cardiol 1996;28:7-11)

For the last two decades calcium antagonists have been among’

the most widely used drugs for the treatment of angina pectoris
and hypertension. Numerous studies have shown that calcium
antagonists (e.g., nifedipine, verapamil, diltiazem, amlodipine
and others) were therapeutically effective in patients with
chronic stable angina pectoris: they not only ameliorated
symptoms but also objectively decreased ischemia on exercise
test, reduced ST segment changes on ambulatory electrocar-
diographic monitoring, increased coronary. artery blood flow
and improved ventricular dysfunction associated with ischemia
(1-4). Studies of hypertensive patients showed that cakium
antagonists were as effective as antihypertensive agents and
were free of many of the side effects of diuretics and beta-
-adrenergic blocking agents (5).

Several clinical trials and meta-analyses of the clinical trials
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of calcium antagonists in myocardial infarction and unstable
angina pectoris suggested that the drugs had an unfavorable
effect on mortality (6-14). In a recent report Furberg et al.
(15) suggested that the use of short-acting nifedipine -at
moderate and high doses may catise an increase in overall
mortality in patients with coronary artéry disease, and that a
similar effect may be produced by ot:er calcium antagonists, in
particular those of the dihydropyridine type. Because long-
term safety data are lacking for most calcium antagonists, the
aim of the present study was. to estimate the risk ratio for,
mortality associated with calcium antagorists in a large popu-
lation of patients with chronic coronary artery disease, 70% of ;
whom had at least one previous myocardial infarction. Data
were collected in patients screened for pmmpauon in the
Bezaﬁhrate Infarctlon Prevennon (BIP) study (16).

Methods = ‘
Between Febmary L 1990 and chber 30, 1992, clmml

» data on more than 20,000 male and female patients aged 45 to
: 74yearsandprmxmﬁtohavecoronmyarterydseasewcre

recorded in the log books of 18 cardiology departments in
Israel: A total of 15,502 patients with an established diagnosis

ofchmnccmonaryanerydxs&sewerescreenedformclnsnon
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in the BIP study, and they comprised the population in the BIP

registry. The BIP study (16), a placebo-controlied, secondary

prevention study, is currently being conducted on 3,122 pa- .
tients in"18 cardiology departments in Israel with the aim of
assessing the efficacy of the long-term administration of beza- -
fibrate on the reduction of fata! and nonfatal coronary events :

in patients with coronary artery disease. .

All the patients screened for the, BIP study underwent a
medical examination and a blood test after fasting for 14 h.
Medical, historical and drug intake data were recorded. The
diagnosis of coronary artery disease was made in patients with
documented m_acardial infarction or typical angina pectoris in
whom there was also a positive exercise test, evidence of
myocardial ischémia revealed by radionuclear studies or at
least 60% stenosis of one major coronary artery. Patients who
had undergone percutancous transluminal coronary angio-
plasty or coronary artery bypass grafting were considered for
study entry if the procedure had been performed at least 6
months before inclusion into the study.

. The current analysis is restricted to the patients who had
been screened but had not been included in the BIP study.
Mortality data on 11,575 of the 15,502 screenees, after a mean
follow-up period of 3.2 years (range 2.0 to 4.6), were obtained
by matching the patients’ identification number with their life
status in the Israeli Population Registry. Death certificates and
diagnosis at hospital discharge were coded using the system
described in the ninth edition of the Intemational Classification
of Disease (ICD-9), in which coronary artery disease is denoted
by codes 410 to 414.

" Statistical methods. Results of continious variables are
reported as mean value * SD. The chi-square and Studeént 1
tests were used to determine the significance of differences
between proportions and .means, respectively. The -adjusted
relative risk of mortality associated with calcium antagonist use
was estimated using the Cox proportional hazards model (17).
The statistical power of detecting chmcally meaningful differ-
ences with a mortality rate of 7.2% in nonusers of calcium
antagonists was 0.90, under a type 1 error of 0.05 and an odds
ratio as large as 1.25 (corresponding to'a mortality rate of
~9.2% “in calcium - _.:.agonisi users). The power declined
progressively to 0.74, 0.50 and 0. 030 with declmmg odds ratios
of12 115and11

Results

Demograpiucs and clinical characteristics. Table 1 sum-
marizes: the characteristics of patients being treated with

calcium’ antagonists compared with those not receiving the -

drugs (control subjects). At the screening visit, 5,843 patients
were treated with either nifedipine, verapamxl or diltiazem; the

only calcium antagonists ‘approved in Israel at that time. The
control group consisted of 5,732 patients who did not receive

calmnmantagonmlhchmcalchamctenstmofbothgmups
were similar, except that there were more patients with grades
Il to IV angina pectoris and hypertension in the calcium
antagonist group and more patients in the control group were

patients. BP =
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Table 1. Baseline Clinical Characteristics of 11,575 Study Patienis

- Calcium Antagonist Group - * Control Group
. _(n=5843) (n = 5,732)

Age (yr) ' . [ 604 - o 592
Weight (kg) OT5ER2 512
Systolic BP (mm Hg) 137+ 19 133 %19 -
Diastolic BP (mm Hg) 82+10 8110
Heart rate (beats/min) NES ] 7E£10
Men 75 82
NYHA functional class

1 ' 66 76
1 by) 19

v 7 5
History of MI . 0 n
Current angina (CCS) }

None 30 49

1 32 30

i 34 19

IV 4 2
Hypertension 38 29
Diabetes mellitus 3 20
CVA, 22 15
PVD 5 3
COPD 36 25
Current smoker. 10 11
Drug therapy o

Beta-biockers 29 39

Digoxin 3 7

Diuretic drugs 16 ] 16

Antiarrhythmic agents 5 ; 7

Aspirin 56 . 58

Data presented are mean value, mean value * SD or number (%) of
blood pressure; CCS = Canadian Cardiovascular Society;
COPD = chronic obstructive pulmonary disease;  CVA = cerebral vascular
accident; MI = myocardial infarction; NYHA = New York Heart Association;
PVD = peripheral vascular disease.

receiving beta-blockers and digoxin. The clinical characteristics
of the 3,122 patients inicluded in the BIP study were simiiar to
the 11,575 patients not recruited for the BIP study, except that
there were more men (92%), more patients 'who had had a
myocardial infarction (77%) and fewer patients suffering from
diabetes mellitus (10%)

Mortality rates in users and nonusers of ealcmm antago-
nists. Table 2 summarizes the mortahty figures in both groups.
There were 495 (8.5%}) deaths in the calcium antagonist group
compared -with 410 (7:2%) deaths in the: .control group. The
age-adjusted - risk ratlo (RR) for mortality was 1.08 (95%
conifidence interval {CT) 0 95 to 1.24). After adjustment for the
differences between the groups in age and gender and the

. prevalence of previous myocardial infarction, angina pectoris,
: hypertension, New York Heart Association. functional class,
- peripheral vascular disease, chronic obstructive pulmonary

disease, diabetes and current smoking, the RR declined t0 0.97
(95% C10.84 10 1.11) (Table 3). On further adjustment for the
above-mentioned characteristics, the calculation of the RR for
the  different: subgroups was consistent with a significantly

increased mortality risk for patients <55 years of age in the
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Tablt 2. Calcium Antagonists and Age-Adjusted Mortality:
Subgroup Analysns

" Mortality

* Calcium Antagonist.  Control :
Group Group ~ RR (95% CI)

Total 495 (85) 410(72) - 108(0.95-1.24)
Men 390 (89) B 118(1.02-136)
Women - 105(7.3) 79(76)  083(0.62-112)
Past M 401(9.8) 337(82)  1.11(096-128)
No M1 2(53) 72(45)  106(0.78-1.44)
Hypertension 212(9.5) 139(84)  1.09(0.88-135)
No hypertension 281(18) 271(67)  1.04(0:88-1.24)
Diabetes 178 (13.3) 146(127)  098(0.79-1.22)
No diabetes 316 (7.0) 264(58) . 1.10(0.94-130)
PVD 46(159) 43(22)  0.66(043-1.00)
NO PVD 442 (8.0) 365(66)  1.10(0.95-127)
COPD 35(16.7) 35(176)  0.87(0.52-146)
No COPD 45782 383(69)  108(0.94-124)
NYHA functional class

1 289(7.7) 2B2(55)  130(1.09-154)

n 135(89) 120(1L7)  0.68(0.53-0.86)

nsv 60(14.2) 4(158) 076(052-1.13)
Angina (CCS)

None 138(18) 154(55)  1.29(1.02-1.63)

| 136(12) 120079 0.94(0.74-120)

I 191(9.7) 109(102)  0.88(0.69-1.11)

v 29(13.7) 2(212)  054(031-094)
Smoker

Current 5909.7) 58(95)  0.93(0.64-133)

Past 256 (8.5) 189(65)  1.22(1.01-147)

Never 175 (8.0) 155(7.3)  1.00(0.80-124)

Data presented are number (%) of patieats. CI = confidence interval, RR =
risk ratio; other abbreviations as in Table 1.

calcium antagonist group, for patients without angina pectoris
and for patients in the functional class 1, although the 95% Cl1
included “1” for all these subgroups. Conversely, it was con-
sistent with reduced mortality for the patients with a functional
‘class' higher than 1 and for those with angina pectoris. On
further adjustment for concomitant use.of other medications
(beta-blockers, aspirin, nitrates and diuretic drugs) the RR was
not markedly altered—0.94 with a'95% CI 0.82to 1.08.

Of the 5,843 patients treated with calcium antagonists,
3,320 received diltiazem (57%), 1,999 nifedipine (34%) and
350 verapamil (6%). In' addition, 174 patients (3%) were
treated with a combination of two. calcium aatagonists. The

mortality rates for the three single calcium antagonist groups .

were 8.0%, 8.8% and 8.6%, respectively (the dxﬁerem were
:not s:gmﬁcant) (Table 4).

Discussion ~ ‘

Indsrael ca!cmmanmgomstsareamongmemoawmmomy‘

used drugs for patients with cardiovascular discase. Fifty
percent of ‘the patients screened for the BIP- study were
receiving one of the three calcium antagonists approved in
‘israelforthetreaunemofangmapecmnsorhypmensnon,
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Table-3. Calcium Anlagomsts and Monahty Ad)usted for Age,
Gender, Previous Myocardial Infarction, Angina, New York
Heart Association Functional Class, Hypertension, Peripheral
Vascular Disease, Chronic; Obstructive Pulmonary Disease, Diabetes
and Current Smoking

Monality‘
Calcium Antagonist ~ Contro} .
Group Group RR (95% C

Total 495 (8.5) 4072 097 (0.84-1.11)
Men 390 (8.9) 3B31(70)  101(0.86-1.18)
‘Women 105(7.1) 79(76)  087(0.64-1.18)
Age (y1)

<55 69(58) 55(35)  1.39(0.96-201)

55-64 191 (7.1} 178 (1.2 0.82 (0.67-1.02)

65-75 235(120) 177(106)  1.05 (0.86-1.29)
Past MI 401 (98) 337(82) 098 (04-114)
No MI 92(53) 72(45)  0.94(0.68-130)
Hypertension 212(95) 139(84) - 1.03(082-128)
Ne hypertension 281(78) 7167 0.94(0.79-L12)
Diabetes 178 (13.3) 146 (127)  0.89(0.7i-1.12)
No diabetes 316(70) 264(58)  104{087-124)
NYHA functional class

1 29(1.7) P55 119(0%9-1.42)

1 135(89) 1200117y 0.68(0.53-0.86)

v 60(14.2) 44(158) . 0.81(054-1.21)
Angina (CCS)

None 138(7.8) 154(55)  1.21(095-155)

I 136(72) 120(70)  092(0.72-1.18)

i1 191(9.7) 109¢102)  0.84(0.66-1.07)

HitA 2(137) 2(212)  058(032-1.06)

Data presented are number (%) of patients. Abbreviations as in Tables | and 2

The mortality analysis over a period of 3.2 years showed «
slightly greater mortality in the calcium antagonist group;
however, because of the different prevalences of some clinical
characteristics between the groups, an additional analysis was
performed to adjust statistically for these differences. The
second analysis eliminated the mortality difference between
the two groups. An attempt was made to identify subgroups in-
which treatment may have been harmful and others in whick it
may have been beneficial. The analysis of the mortality in the
various subgroups revealed a trend toward more deaths among
patients <55 vears of age, patients with coronary artery disease
but without clinical angina pectoris and p‘aﬁems in functional
class 1. Conversely, monahty of patients in functionai dass >I
and of patients with angina pectoris was lower when they were
treated with a calcium antagonist. These analyses should be

Table 4, Distribution of Various Calcium Antagonists

" Cakium’ Antagonist No. (%) of Pis_ *[no. (%) of pts]
Nifedipine 1999(34) " 176(88)
Verapamil 350 (5) " 30(8.6)
Diltizzem 330(57) L W6E0)
Cowbination 174(3) 8132 -

Prs = paticass.
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interpreted with éaution because "they have not vet been
verified in a'randomized, prospective trial. Moreover, exami-
nation of theé effects of treatment in multiple subgroups

increases the possibility of observing extreme results by charice.

No difference. in mortality was' noted between the nifedinine,
verapamil and diltiazem groups in this study. .

Comparison with previous studies. In their recent study,
Furberg et al. (15) concluded that short-acting nifedipine .in
moderate to high doses may cause an increase in overall
mortality. However, the data’ they cite show no significantly
increased risk at doses of 30 to 60 mg/day, thus their corclusion
was drawn on a dose of 80 mg/day, which is unusually high for
nifedipine. In the early 90s, most patients in Israel were treated
with 30 to 60 mg of short-acting nifedipine. Thus, our obser-
vational results are in full agreement with the experimental
ones from other studies (18,19) of patients in the chronic stage
‘of their coronary artery disease. In these studies the 6-month
mortality rate. was similar for the nifedipine and control
patients. ’

It had been previously pointed out that implicating a wide
racge of calcium antagonists on the basis of several studies
with short-acting nifedipine is unjustified (20-22). Indeed, two
studies suggested that verapamil (7) and diltiazem (11) have
been efficacious in reducing mortality in certain patient groups.
It is also questionable to make judgments on the safety and
efficacy of antihypertensive treatment with a new generation of
calcium antagonists using data from studies on previous gen-
erations of calcium antagonists. These are currently being
examined in clinical trials (23).

' Study limitations. We have tricd to address the recent and

ongoing heated controversy over the use of calcium antagonists
in patients with card:ovascular disease (20,22-25). We are
aware_of: the obvious limitations of conducting an observa-
tional analysis on “groups with different characteristics and
statistically adjusting for the differences; rather than judging an
effect of medication on mortality (24) in a randomized clinical
trial. In addition to-the observational nature of our results, we
have relied on a single report of therapy for each patient made
available to us during 4 screening examination. Certainly,
‘ therapy may undergo several changes, even within a relatively
 short follow-up period. We assumed that crossover between
the three calcium antagonists was limited and that, rather than
discontinuing the medication, any major changes that. might
have been:made would probably entail the addition of new
drugs such' as angjotensin-converting enzyme inhibitors.
Despite these- limitations, the results we derived. from a

large number of patients with chronic coronary artery disease

may be a meaningful contribution'to the recent discussion on
the safety of calcium antagoms’(s in-patients thh ‘coronary
artery disease. °

Conclusions. After an average fol!ow~up penod of 32
years, patients treated with calcium antagomsts exhibited a
slight, statistically ‘nonsignificant 'increase in mortality com-

pared with control subjects. Multivariate analysis adjusting for
varigbles that reflect the clinical severity of coronary artery

disease eliminated any mdxc‘auon’of increased risk. These

“JACC Vol. 28, No. 1
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resixlts consistently failed’ to' show an association’ ‘between
calcium antagonist therapy and mortality. Routine prophylac-.
tic treatment with calcium antagonists of: patlents during the

: acute phase of myocardial infarction has never been indicated.
 Thus, calcium antagonists should be reserved for. clear-cut

clinical indications. The current analysis does not support the
claim that calcium antagonist therapy in patients with ¢oronary
artery disease, whether myocardial infarction survivors or
others, harbors an increased risk of mortality.

Appéndix

Participating Centers and Investigators for the
Bezafibrate Infarction Prevention Study Group

Scientific committee: Jacob Agmon, MD, Solomon Behar, MD, Daniel
Brunnet, MD (Chairman). Avraham Caspi, MD, Uri Goldbourt, PhD, Eran
Graff, PhD, Elieser Kaplinsky, MD, Yehezkicl Kishon, MD, Henrietta Reicher-
Reiss, MD, Joshua Waysbort, MD

Participating centers, investigators and physicians: Assaf Harofeh Hospital,
Zerifin: Zwi Schiesinger, MD, Aharon Friedensohn, MD. Barzilai Medical Center,
4shkelon: Leonardo Reisin, MD, Jamal Jafari, MD. Beilinson Medical Center,
Petach Tikvah: Yaacov Friedman, MD, Samuel Sclarovsky, MD, Bruno Ostfeld,
MD. Brei-Zion Hospital, Haifa: Edward Abinader, MD, Shmuel Rochfleish, MD.
Carmel Hospital, Haifa: Abraham Palant, MD, Hanan Schneider, MD. Censral
Emek Hospital, Afula: Tiberiu Rosenfeld, MD, Suleiman Khatid, MD. Edith
Wolfson Medical Center, Holon: Yehezkiel Kishon, MD, Ron Narinsky, MD,
Rene Rotzak, M. Hasharon Hospital, Petach Tikvah: Izhar Zahavi, MD, Janash
Vitrai, MD. Hillel Yaffe Hospital, Hadera: Benyamin Pelled, MD, Joseph Pardu,
MD. Ichilov Hospital, Sorasky Medical Center, Tel Aviv: Shlomo Laniado, MD,
Libi Sherf, MD, Shimon Braun, MD, Yemima Eshchar, MD. Koplan Hospital,
Rehovot: Avraham Caspi, MD, Alexander Arditi, MD, Shulamit Botwin, MD.
Meir‘ Hospital, Sapir Medical Center, Kfar Saba: Daniel David, MD, ‘Danict
Weissenberg, MD. ‘Naharia Hospital, Naharia: Nathan Roguin, MD; Malka
Yahalom, MD, Alicia Glusman, MD. Rambam Medical Center, Haifa: Vladimir
Markiewicz, MD, Diav Motlak, MD. Rivka Ziv Hospital, Zfat. Michael Flich,
MD, Alon Marmour, MD. Shaare Zedek Medical Center, Jerusalem: Monty Zion,
MD, Jonathan Balkin, MD. Sheba Medical Center Heant Institute, Tel Hashomer:
Babeth Rabinowitz, MD, Eddy Barasch, MD. Seroka Medical Center, Beersheva:
Moshe Gueron, MD, Natalio Kristal, MD.
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