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Nifedipine — a Calcium Channel Blocker —
in Asthmatic Patients

Interaction with Terbutaline
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Seven asthmatic patients were studied in a single-blind randomized, crossover study after
oral administration of 20 mg nifedipine or placebo. Four increasing doses of i.v. terbutaline
were then given with 30 min interval. The study was concluded with inhalation of five
terbutaline puffs. FEV] measurements 30 min after intake of nifedipine did not show any
difference compared to placebo. During the terbutaline treatment, however, there was a
more pronounced bronchodilation after nifedipine than after placebo (P < 0.05). Terbu-
taline-induced skeletal muscle tremor was similar after nifedipine and placebo pretreat-
ments. After nifedipine intake there was a decrease of diastolic blood pressure and a
reflexogenic tachycardia. Thus, this study showed a small potentiation of the betag-adreno-
ceptor mediated bronchodilation, which is of importance when treating patients with
simultaneous asthma and hypertension or angina pectoris.
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The central role of the calcium ion in the
contraction of smooth muscle is well established
(10). It is also known that cychc AMP can
activate protein kinases which bind intracellular
calcium ions and result in smooth muscle relax-
ation (2).

Thus, it seems theoretically possible that cal-
cium antagonists have a direct effect on bron-
chial smooth muscle, as they decrease intra-
cellular calcium levels (9), and also that the
lower intracellular calcium concentration after
calcium antagonists could potentiate the action
of a By-adrenoceptor agonist. This effect has
been described in isolated guinea pig tracheal
tissue (13).

The use of calcium antagonists in clinical
medicine has increased in recent vears, and
they have been used partly on the same indica-
tions as B-adrenoceptor antagonists (3, 6). As
B-adrenoceptor antagonists can give broncho-

constriction in asthmatic patients (15), it is clin-
ically important to find alternative treatment
regimens for asthmatic patients with angina
pectoris, hypertension and cardiac arrhythmias.
Therefore, it was interesting to study the effect
of nifedipine, a calcium channel antagonist in
asthmatic patients, in order 1) to evaluate
whether a bronchodilating action could be
found and 2) to study the possibility of a poten-
tiation of the f,-adrenoceptor agonist answer.

METHODS

Experimental design

The study was performed as a single-blind,
randomized, crossover comparison in stable in-
trinsic asthmatics in which placebo and nifedi-
pine, 20 mg, was given orally. This was follow-
ed by an intravenous terbutaline dose-response
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experiment where four doses were given. The
experiment was concluded each time by inhala-
tion of terbutaline from a metered aerosol. To
avoid carry-over effects there was at least 2
days’ interval between each test day.

The design of the study was approved by the
Ethical Commitee of the University of Gothen-
burg.

Patients

Seven patients with intrinsic asthma were in-
cluded in the study. Details of the patients are
given in Table 1. All patients had previously
proved to have a reproducible airways obstruc-
tion, when off treatment, with a reversibility of
20-50% of the five inhalations of terbutaline
sulphate (1.25 mg). Four patients were cigarette
smokers. If the difference in basal values of
FEV, between examination days was greater
than 20%, the experiment was repeated. The
study was performed in a stable phase without
any signs of exacerbation.

Table 1 shows previous drug treatment. Be-
fore the study f,-adrenoceptor stimulants were
withdrawn 11 h before each experiment. Theo-

trial. Patients on steroids continued the therapy
during the study.

Experimental details

The patients arrived at the laboratory at 7.30
a.m. after having eaten a light breakfast without
coffee or tea. An intravenous catheter was in-
serted in a superficial arm vein. The patient
then rested comfortably in a semi-recumbent
position for 60 min, after which basal measure-
ments were made. Patients were seated in a
semi-recumbent postion throughout, and the
following measurements were made in the fol-
lowing order:

1) Heart rate from a continuous ECG record-
ing.

) Blood pressure by the cuff method.

Skeletal muscle tremor with a single plane
accelerometer according to the earlier de-
scribed method. The tremor was expressed
as tremor ratio, where recorded values after
treatment were divided by the basal value in
each patient. Patients on regular B,-stimu-
lants experienced tremor at a mean tremor

w KN
=

phylline therapy was stopped 36 h before the ratio of about 1.7 (19).
Table 1
Clinical details of patients
Duration S ericld FEV;
Patients Sex  Age WeightLength Diagnosis of asthma ;:;J" lrnvg before Treatment
(kg)  (cm) (years) Ty study 1
K] M 31 74 173 A 5 10-15 cig/day 225 Bec, OBR, IBR
HE M 53 102 175 A+C 12 12 cig/day 125 OBR, IBR
LlL M 49 91 176 A+C 11 - 245 OBR, IBR
EZ M 48 70 175 A 5 3—4 cig/day 1.35 OBR, IBR
AM F 42 46 157 A+C 2 - 1.45 Bec, IAR, OBR, IBR
TN M 66 69 178 A+C 32 12 cig/day 1.30 OBR, IBOD
AJ M 57 86 177 A 7 - 1.70 Bec, OBR, IBR, D
Bec = beclomethasone dipropionate by inhalation.
OBR = oral f-stimulants regularly (salbutamol or terbutaline).
IBR = inhaled f-stimulants regularly (salbutamol or terbutaline).
[AR = inhaled anticholinergics regularly (ipratropium bromide).
IBOD = inhaled B-stimulants on demand (salbutamol or terbutaline).
D = disodium chromoglycate by inhalation.
A = asthma.

chronic bronchitis.
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1) Forced expiratory volume in 1 sec (FEV))
was measured with a Bernstein spirometer.
Two recordings were made, and the highest
used for calculation.

After basal measurements, placebo or 20 mg
nifedipine (Adalat®, Bayer) was given In cap-
sules. 30 min after oral intake all measurements
were repeated, and then followed by the first of
four terbutaline infusions given with an infusion
pump. The infusion duration was 6 min and the
interval between the terbutaline infusions was
30 min. The doses given were 0.024, 0.078, and
0.58 and 0.82 ug kg~! min~'. All measurements
were repeated 7—10 min after the start of each
infusion. 15 min after the last terbutaline in-
fusion the patient inhaled five puffs of terbu-
taline from a metered aerosol (Bricanyl®, Draco,
1.25 mg) and 5 and 15 min later all measure-
ments were repeated.

Statistical methods

The results are shown as mean values * stan-
dard errors of the mean (SEM). Significant
differences between the different treatments
were tested by Student’s paired t-test. Assess-
ment of staustical significance was based on the
conventional levels (P < 0.05, P < 0.01 and P
< 0.001). The estimation of difference during
the terbutaline dose-response experiments was
based on the mean individual values of the
effect from four doses, thereby decreasing the
measurement variation (15). The estimation of
difference after terbutaline inhalation was
based on the mean individual value of the
effect measured 5 and 15 min after inhalation.

RESULTS

Respiratory studies

Effect on FEV, is shown in Fig. 1. After 30 min
there was no significant difference between
nifedipine and placebo (0.07 £ 0.04 1). During
the terbutaline dose-response experiment there
was a dose-dependent increase in FEV, after
both placebo and nifedipine treatment. The
mean difference after the four iv. terbutaline
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Fig. 1. Mean change FEV, (£ SEM, only one direction in the
graph). 30 min after intake of 20 mg nifedipine or placebo,
after four increasing doses of iv. terbutaline and 5 and 15
min after inhalation of 1.25 mg terbutaline.
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Fig. 2. Mean change of heart rate (£ SEM, only one direction
in the graph). 30 min after intake of 20 mg nifedipine or
placebo, after four increasing doses of i.v. terbutaline and 5
and 15 min after inhalation of 1.25 mg terbutaline.

doses between nifedipine and placebo pre-
treatments was 0.14 = 0.05 | (P < 0.05). After
inhalation of terbutaline the mean difference
between nifedipine and placebo treatments was
0.10 £ 0.04 1 (ns.).

Cardiovascular studies

Heart rate: Fig. 2 shows that after nifedipine
treatment there was an increase of heart rate, 9
+ 3 beats/min. The difference between nifedi-
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Fig. 3. Mean change of tremor ratio (¥ SEM, only one

direction in the graph). 30 min after intake of 20 mg nifedi-
pine or placebo, after four increasing doses of i.v. terbutaline
and 5 and 15 min after inhalation of 1.25 mg terbutaline.

pine and placebo was 11 * 4 (P < 0.05). During
terbutaline infusions all values after nifedipine
treatment tended to be higher than after
placebo treatment. However, the differences
were not significant.

The variation in systolic blood pressure did
not make it possible to find any significant
changes between different treatments. Diastolic
blood pressure, 30 min after oral intake,
showed significant decrease after nifedipine in-
take. The difference between nifedipine and
placebo pretreatment was 8 * 2 mmHg (P
< 0.05).

Skeletal muscle tremor studies

Significant differences in the different treat-
ments between either placebo or nifedipine,
were not shown (Fig. 3).

DISCUSSION

These studies showed that neither 20 mg nife-
dipine or placebo produced any significant
bronchodilation in asthmatics. However, during
terbutaline infusion there was a significantly
better bronchodilation after nifedipine pretreat-
ment.

As calcium channel blockers decrease trans-
membrane penetration of calcium, calcium de-

pendent activities in the cells are reduced. This
has been shown in cardiac cells and in different
smooth muscle cells (1, 5, 16, 18). In isolated
tracheal tissue from guinea pig, nifedipine has
been shown to decrease the effect of broncho-
contrictive drugs (7). However, there was a dif-
ference between histamine- and carbacholine-
mediated bronchoconstriction. The effect of
nifedipine could be diminished by an increased
extracellular calcium ion concentration, sup-
porting the idea that nifedipine acts by a cal-
cium-mediated effect. Other calcium channel
blockers have given similar in vitro results (12,
13).

Animal in vive experiments have shown an
attenuation of histamine-induced bronchocon-
striction in guinea pig (7). In dog experiments
nifedipine and verapamil were shown to have a
weak bronchorelaxing effect. The effect on
resting bronchial tone was much weaker than
the effect on blood flow in the trachea (11).

Nifedipine (4, 20) and verapamil (17) have
been shown to have no effect on resting bron-
chial tone in asthmatic patients. Also the
present study failed to show any effect on rest-
ing bronchial tone.

However, an effect of calcium antagonists on
airway reactivity has been shown in exercise-
induced asthma. Patel (17) showed decreased
post-exercise bronchoconstriction after vera-
pamil treatment. The effect was similar to that
of sodium cromoglycate. Cerrina et al. (4)
showed that nifedipine had a preventive effect
on exercise-induced asthma and totally abolish-
ed the post-exercise bronchoconstriction. Wil-
liams et al. (20) have shown decreased hist-
amine reactivity in asthmatics. Thus, calcium
channel blockers have been shown to affect the
regulation of bronchial tone both in vitre and in
vivo.

The interaction with a B,-adrenoceptor stim-
ulant has not yet been studied in asthmatic
patients. Experimental studies have proposed
that calcium channel blockers of bronchodilat-
ing drugs have a potentiating effect (13). The
present study showed a small potentiating ef-
fect in asthmatic patients of nifedipine on the
By-adrenoceptor-mediated  bronchorelaxation,
but no effect on the resting bronchial tone.
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The statistical analysis of these data was done
according to earlier described methods (15).

Nifedipine gave a peripheral vasodilation
which induced a reflex tachycardia. A possi-
bility which has to be considered is that sym-
pathetic stimulation via adrenal hormones
might induce bronchodilation. However, the
absence of effect on FEV, 30 min after tablet
intake speaks against this explanation.

The effect on skeletal muscle tremor is inter-
esting from the clinical point of view, as tremor
is the main side effect of B-adrenoceptor agonist
(14). The present study did not show any in-
crease of tremor with nifedipine. This might
seem surprising as Ca-ions are involved in the
contractile mechanism of skeletal muscle (10).
However, the intra-cellular concentration of cal-
cium in skeletal muscle is so high that a calcium
channel blocker does not influence the con-
tractile mechanism (8).

There is another important clinical implica-
tion of the finding of potentiation of B-adreno-
ceptor by a calcium channel blocker, as the
indications for calcium channel blockers are
much the same as those for f-adrenoceptor
antagonists. The latter are known to be hazard-
ous to asthma patients even if an increased
p-adrenoceptor selectivity decreases this risk
(15). Therefore, the first choice in asthmatic
patients with angina pectoris, hypertension and
cardiac arrhythmias seems to be calcium chan-
nel blockers, and a second choice, if necessary, a
highly selective B,-adrenoceptor antagonist.
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