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Calcium Antagonists and Cancer
Is There Really a Link?
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Summary Recent publications have raised concerns about a possible link between cal-
cium antagonist therapy and the development of cancer. Comparisons of the
methodology and results of these studies with other studies where an association
between calcium antagonist therapy and cancer has not been apparent suggests
that the association is most likely to be due to selection bias or chance. Clinical
and biochemical studies have not produced a consistent plausible mechanism for
a causative link between calcium antagonists and the development of cancer.
Further prospective data that will be available from long-term morbidity and
mortality trials of the use of calcium antagonists in cardiovascular diseases will
be of value in establishing the safety of these drugs.

An association between calcium antagonistwas determined from hospital files, contact with
therapy and the risk of cancer has been reported irelatives, examination of obituaries in local papers
2 publications by Pahor et & and in a recent and examination of death certificates.
publication by Fitzpatrick et &l Both of the stud- In the first Pahor et al. publicatid¢H the risk of
ies by Pahor et &2 were epidemiological cohort developing cancer was compared in patients who
studies and derived from the same database. Theere receiving calcium antagonists (451 patients)
results were obtained from a survey of older perwith those who were not receiving these drugs
sons, entitled ‘The Established Populations for(4601 patients). 47 patients who were receiving
Epidemiological Studies in the Elderly’ (EPESE), calcium antagonists in 1988 developed cancer over
which was supported by the US National Institutethe 4-year follow-up period, compared with 373
on Aging. patients in the group not taking calcium antago-

The EPESE study began in 1982, when regionahists. Patients taking calcium antagonists were
surveys on all patients aged 65 years or older werg.42 times more likely to have developed a cancer
performed in selected regions of the US. The dat¢han those who did not (p = 0.032). The risk of
reported in these 2 publications were obtained fronteveloping cancer appeared even greater when the
guestionnaires completed during follow-up of theresults were adjusted for potential confounding
patients in 1988, and a record of the patients whéactors (hazard ratio 1.72; p = 0.0005). Verapamil
developed cancer between 1988 and 1992. At thend nifedipine were both reported to be associated
baseline interview in 1988, demographic data weravith an increased risk of cancer, but diltiazem was
obtained and the current use of medications, innot, despite the fact that more patients received
cluding calcium antagonists, by the patients wagliltiazem than the other calcium antagonists and
recorded. The subsequent development of canceéhe duration of exposure to diltiazem had been
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longer. No data were presented for other calciunoping breast cancer in calcium antagonists users
antagonists. was 2.57 [95% confidence interval (Cl) 1.47 to
In the second Pahor et al. publicatidi50 pa-  4.49, p = 0.0009]. No such increase in the risk of
tients from the EPESE study, but who received eibreast cancer was seen in patients recei{ng
ther calcium antagonistB;blockers or ACE inhib-  blockers, ACE inhibitors or diuretics although,
itors for the treatment of hypertension, werewith the exception of diuretics (28 cases of breast
compared. Over the 4 years of follow-up from 1988cancer), the number of breast cancers in each of
to 1992, patients receiving calcium antagonistshese treatment groups was small (6 to 15).
were said to be twice as likely to develop cancer as There appeared to be a significant interaction
patients treated with ACE inhibitors Pfblockers  between calcium antagonist use and the use of es-
(p < 0.005). Verapamil and nifedipine were bothtrogen hormone replacement therapy (hazard ratio
associated with an increased risk of cancer, whilet.48, 95% CI, 1.58 to 12.75, p = 0.005). However,
diltiazem was not, despite the fact that it was thehis analysis was based on only 4 cases of breast
most commonly used calcium antagonist. No dataancer occurring in 123 patients who received both
were presented for other calcium antagonists.  calcium antagonists and estrogens. Women who re-
These 2 studies have been criticised for a numeeived calcium antagonists were well matched with
ber of reason! Most importantly, the use of cal- women who received other antihypertensives or no
cium antagonists was assessed only at baseline Bmtihypertensive except for the presence of coro-
1988 and it is not known how long calcium antag-nary heart disease which was over 5 times more
onist therapy was continued during the course otommon in women receiving calcium antagonists
the study. In addition, the population was elderlythan those not on antihypertensives and 2.5 times
(mean age 79 years) and would be expected to hawveore common than in women receiving other an-
a high incidence of cancer and other co-morbidtihypertensive therapy. Interestingly, when all
conditions, although the number of cancers obwomen who developed breast cancer were com-
served was small. pared with women who did not develop breast can-
The third manuscript by Fitzpatrick eti@lre-  cer (irrespective of whether or not they received
ported the results of a prospective cohort study irantihypertensive therapy) the only major differ-
5888 men and women aged >65 years who werence between the 2 groups was the presence of cor:
followed for approximately 5 years on average.onary artery disease (29.3% in women with breast
The study was called the Cardiovascular Healthcancer compared to 20.1% in women without).
Study and the primary aim was to investigate car- These observations suggest that the association
diovascular endpoints. However, data relating tobetween calcium antagonists and breast cancer
hospitalisations and deaths due to cancer were alsnay have been confounded by an association be-
documented. Fitzpatrick et &l.focused on the re- tween the presence of coronary artery disease (for
lationship between calcium antagonist use (definedvhich calcium antagonists are prescribed) and the
as ‘any use of calcium antagonists during the fol-presence of breast cancer. In addition, the results of
low-up period’) and the incidence of breast cancerthe study are based on a small number of breast
The analysis was performed on data from 319&ancers particularly in the group receiving calcium
postmenopausal women aged 65 to 100 years. Pantagonists.
tients known to have breast cancer at entry to the There are 3 possible reasons for the increased
study were excluded from the analysis. 759 womerincidence of cancer in patients receiving calcium
received a calcium antagonist, 20 of whom devel-antagonists observed in these 2 studies: (i) selec-
oped breast cancer. In contrast, 2439 women dition bias (the patients who developed cancer may
not receive calcium antagonists, 55 of whom de-have been more likely to require calcium antago-
veloped breast cancer. The hazard ratio for develnist therapy); (ii) calcium antagonists either caused
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cancer, or promoted the growth of cancers thapatients who received calcium antagonists may
were already present, but not clinically apparentseem inconsistent with this proposal. However,
and (i) extensive analysis of the database mayung cancer may have presented at a relatively
have led to the associations between calcium angounger age than the other cancers. Furthermore,
tagonist and cancer by chance. lung cancer is associated with poor long term sur-
The aim of this article is to discuss these possivival, and the patients who were at highest risk of
bilities in the light of previously published data on Jung cancer in this population may have already

the associations between calcium antagonists anglied. It is also possible that other important differ-
cancer that have been identified from a search ognces in lifestyle, such as diet, may have existed

the Medline database back to 1965. between the groups, and were not corrected for in
the analysis.
1. Selection Bias Pahor et alll reported an apparent dose-

h its of th di h | response relationship for the association between
The results of these studies may have resu tegalcium antagonist therapy and cancer: the higher

from select|o.n b"'?‘s because of a grea_ter neeq f%e dosage of the calcium antagonist, the greater
patients at high risk of cancer to require CaICIumthe risk of cancer. However, this could also be ex-

antagonist therapy for ischaemic heart disease oﬂilained by association between coronary artery
hypertension. Patients who received calcium an-

. . e disease and cancer resulting from common risk
tagonists had a much higher incidence of coronary . .
. . .~ factors. Patients who were heavier smokers or who
artery disease than those who did not take calciu

antagonists (for example 71.2% versus 21.8%). rHad the poorest diets would be expected to have

Individuals in the first study by Pahor et'lalso more severe coronary artery disease (requ_iring
had a significantly higher incidence of heart fail- higher dosages of drug therapy), together with a

ure, hypertension, stroke and diabetes meIIitusgre'A"j‘te,r T:Sk oflma.llgng'ncy. Id lain the hiah
Cardiovascular diseases and cancers share many similar se gctloq 1as cou exp aint e, Igher
important common risk factdf$! and probably risk of cancer in patients treated with calcium an-
share a number of risk factors that are not readily90nists for hypertension compared with those
apparent. Patients with hypertension have pre'greated withf3-blockers or ACE inhibitors in the

viously been reported to have an increased inciS€cond publicatiof] In this study, the smoking
dence of malignandy! habits of the patients were categorised into those

In the first publication by Pahor et &l there who were lifelong nonsmokers, former smokers or

was an apparent increase in the risk of developin urrent smokers, and smoking status was adjusted
a wide range of cancers in those patients receivingOr in the analysis. However, information concern-
calcium antagonists. The exception was lung cantd the number of cigarettes smoked and the dura-
cer, for which the risk appeared to be decreased iHon of smoking before 1988 were not presented.
these patients. With reference to smoking habitsPatients receiving calcium antagonists may have
only information on current use was presented irhad a greater lifelong exposure to cigarettes. It is
this publication; 90% of patients did not smoke interesting to note that data covering previous
during the period of study, irrespective of whethersmoking habits were presented in the second pub-
or not they received calcium antagonists. No infor-lication[? but notin the first!] despite the fact that
mation was presented concerning smoking habitghe information came from the same questionnaire.
before the study period. This suggests that the authors of these publications
Patients who took calcium antagonists maymay have been a little selective in the data that they
have had a greater lifetime exposure to cigarettesshose to include.
leading to an increased risk of coronary heart dis- Hypertensive patients who had been heavier
ease and cancer. A lower risk of lung cancer in thesmokers may have been more likely to have re-
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ceived calcium antagonists rather tigblockers  growth, bothin vitrol*4! andin vivo,'5 and reduced
because of a higher incidence of respiratory probmetastatic disseminatid#:22
lems associated with smoking. However, heavier If calcium antagonists promote tumour growth,
smokers with chronic airways disease would alsahe long term administration of these drugs to pa-
have been more likely to have received ACE inhib-tients known to have cancers would be expected to
itors or diuretics. The incidence of cancer was noincrease tumour growth and worsen prognosis. The
increased in patients receiving ACE inhibitors, andonly study to specifically examine this possibility
no data were presented concerning the incidence @f humans was a cohort study of 719 patients with
cancer in patients receiving diuretics. advanced carcinoma of the lung and cdf8hwho

A similar argument can be made to explain thewere free from other major life-threatening dis-
higher incidence of breast cancer in patients takinggases, and who were followed for a mean duration
calcium antagonists in the study by Fitzpatrick etof 5.8 months. 19 of these patients were coinciden-
al®! Breast cancer appeared to be more commotelly receiving long term calcium antagonist ther-
in patients with coronary artery disease, and paapy (mainly nifedipine, diltiazem or verapamil) for
tients with coronary artery disease were much mor¢he treatment of hypertension or chronic angina.
likely to receive calcium antagonists than patientsThe progression of malignant disease was signifi-

without coronary artery disease. cantly slower in the patients receiving calcium an-
tagonists (p = 0.045). Furthermore, there was a

2. Calcium Antagonists Causing or nonsignificant trend towards improved survival in
Promoting Cancer these patients (p = 0.057). It must be emphasised

that this was a retrospective cohort study that may

If calcium antagonist therapy was the cause ohave been subject to selection bias, and the number
the higher incidence of cancer in this population, itof patients studied was small. However, the results
could only have occurred as a result of an effect orare supported by studies in animals, showing en-
the rate of growth of cancers already present. Théanced regression of tumours when calcium antag-
4-year time span of the study is too short for anyonist therapy is combined with cytotoxic ther-
chemical to induce the formation of a new cancerapy!24-28 albeit at doses considerably higher than
and for it to grow large enough to be clinically ap-those used for long term therapy in humans.
parent®°] The increased incidence of cancer was
apparent within 2 years of the commencement of 3 possibility of a Chance Association
follow-up %21 This would require an extraordinar-  with Malignancy
ily potent tumour-promoting effect.

Pahor et alf-?l suggest that calcium antagonists 3 1 Cjinical Studies with Calcium Anfagonists
may promote the growth of tumours because of an
ability to inhibit apoptosis (or programmed cell  Larger studies have shown no association be-
death) that has been demonstrated in several tween calcium antagonist therapy and cancer.
vitro studied!%-12 Impaired apoptosis refers to the Braun et al?®! recently published a cohort study of
situation in which cancer cells continue growing 11 575 patients who had a diagnosis of coronary
when they should have died because of genetic prartery disease, and who were followed for a mean
gramming. In contrast, othér vitro studies have period of 3.2 years. Approximately half of these
reported that calcium antagonists induce apoptosipatients received calcium antagonist therapy. The
in human glioblastoma cells when used in highimportant differences between this stéflyand
concentrations in the presence of cispldth. those reported by Pahor et’ad! were that the pa-
However, in laboratory studies, calcium antago-tients in the study of Braun et!&fl all had coro-
nists have been shown to have a number of otherary artery disease, and the calcium antagonist
effects on cancers, including a reduction in cellgroup and control group were both well matched
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for risk factors associated with coronary artery distion concerning the number of cigarettes smoked
ease (and presumably with cancer). In addition, ther the duration of smoking in either group. Thus,
study was much larger than those of Pahor ett is possible that patients who were heavier smok-
al.[*2 had an equal number of patients receivingers and who had significant chronic airways dis-
or not receiving calcium antagonists, and the ag@ase and a higher risk of cancer were preferentially
of the population studied was considerably youn-rescribed calcium antagonists or ACE inhibitors
ger (mean age 60 years). No difference was foun#ather thar3-blockers for the treatment of hyper-
in the incidence of cancer during the period of fol-tension.
low-up between the patients receiving and those In a 3-year randomised, double-blind compari-
not receiving calcium antagonists (relative risk son of the calcium antagonist isradipine and the
1.0; 95% CI 0.72 to 1.40). diuretic hydrochlorothiazide in 883 patients with
Another case-controlled stu@§ examined the hypertension, the incidence of cancer appeared to
relationship between cancer and calcium antagobe lower with isradipine (2.94 per 100 patients)
nist, ACE inhibitor oi3-blocker therapy in 446 pa- than with hydrochlorothiazide (4.53 per 100 pa-
tients with cancer and 1750 healthy individuals.ti€nts), but the difference was not statistically sig-
The data were obtained from the UK General Pracfificant (p = 0.21}24 _ o
tice Research Database, and the study population A Prospective, randomised, controlled clinical
was restricted to patients with at least a 4-yeaffidl compared the effects of nifedipine therapy
medical history recorded on computer. The case¥ith those of placebo in 1632 elderly Chinese pa-
and controls were well matched for age (mean agH€nts With hypertension, who were treated for a

71.6 and 71.3 years, respectively), smoking statud'€an period of 30 montt¥] A trend towards a

body mass index and duration of hypertensionr'eduction in the occurrence of new malignancies

However, there were no data concerning the presv-vas_ observ_ed_ W'th n_|f_ed|p|ne, Wh_'Ch .d'd not
chieve statistical significance (relative risk 0.24,

ence of comorbid conditions such as ischaemi
0,
heart disease or chronic airways disease. The rel(a‘g—5/0 C10.0510 1.13). However, the number of new

malignancies observed was small.

tive risk of cancer was calculated for calcium an-
A recent study by Olsen et &} compared the

tagonists and ACE inhibitors, usifiglockers as incidence of cancer in 17 944 individuals who re-

the reference therapy. ceived calcium antagonists and who were followed

In this study3% there was a trend towards an . >
. L ) ) for up to 2 years with the incidence expected from
increased incidence of cancer with calcium antag-

. : e T population data. 412 cancers occurred in the pa-
onists, which was not statistically significant (rel-

tients while 413.9 were expected. The standardised

ative risk 1.17; 95% CI1 0.98 to 1.63). There was NO. cidence ratio was 1.00 (95% CI 0.90 to 1.10).

significant association between the duration of CaI'AIthough the follow-up period of this study was
cium antagonist therapy and the incidence of cangg a4ively short, the number of patients studied was
cer, but patients receiving high dosages of calciuni;rge The results did not suggest an association

antagonists had the highest incidence of cancer, 8fanveen calcium antagonists and cancer.
incidence that was significantly greater than that

observed fop-blockers (relative risk 1.71, 95% CI
1.06 to 2.78). Interestingly, the relative risk for
lung cancer also appeared to be higher in patients
receiving ACE inhibitors compared with those re-  Calcium antagonists are not the first cardiovas-
ceiving B-blockers. cular drugs to face allegations of causing malig-
Smoking status was unknown in 25% of thenancy. Associations between cardiovascular drugs
healthy individuals and 29% of the patients with and malignancy have even been reported from pro-
cancer in this study®! and there was no informa- spective, randomised clinical trials in which setat

3.2 Clinical Studies With Other
Cardiovascular Drugs
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bias would not normally be considered likely to suggests that the data may have been used to searc
occur. Sporadic associations may occur by chancdpr multiple relationships, increasing the likeli-
particularly in trials that are not specifically de- hood of chance associations.
signed to examine the effects of a drug therapy on While selection bias or association by chance
cancer. appear to be the most likely explanations for the

However, under certain circumstances, selecrelationship between calcium antagonist therapy
tion bias may still occur. In the Studies of Left Ven- and cancer, continued surveillance of the incidence
tricular Dysfunction (SOLVD) prevention and of cancer in prospective clinical trials involving
treatment trial$34:35] which compared the effects calcium antagonists would clearly be prudent. Fur-
of enalapril therapy with those of placebo on thether prospective data will be available shortly from
treatment of left ventricular dysfunction in 6797 long term morbidity and mortality trials of the use
patients over a period of approximately 3 years, amf calcium antagonists for the treatment of hyper-
apparent increase in the number of gastrointestinakension, for example, Systolic Hypertension in the
malignancies was observed in the patients receivElderly Long-Term Lacidipine Trial (SHELL),
ing enalapril. It has been argued that the patienténtihypertensive and Lipid Lowering Treatment to
who received enalapril and who subsequently hadPrevent Heart Attack Trial (ALLHAT) and Systolic
less severe heart failure were more likely to be inHypertension in Europe Trial (SYST-EUR).
vestigated for possible malignanci&s.in the UK
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