Reminder of important clinical lesson
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CASE REPORT

Hypotension induced by the concomitant use of
a calcium-channel blocker and clarithromycin

Sayako Takeuchi, Yuki Kotani, Toshihide Tsujimoto

SUMMARY

In the elderly, calcium-channel blockers are the first-line
treatment for hypertension, and macrolides are
commonly prescribed antibiotics. Here we report a 78-
year-old man taking nifedipine, diltiazem and carvedilol
who presented with persistent hypotension and
bradycardia after clarithromycin was prescribed. He was
diagnosed with drug-induced hypotension and treated
with fluid resuscitation and vasoactive agents. His
symptoms gradually improved. He was transferred out of
the intensive care unit 3 days after hospitalisation.
Combining calcium-channel blockers and clarithromycin
can cause vasodilatory hypotension. The concomitant
use of calcium-channel blockers and macrolide
antibiotics increases the levels of calcium-channel
blockers in the blood as they are metabolised by
cytochrome P450 3A4 (CYP3A4), which is inhibited by
macrolide antibiotics. Moreover, the addition of another
calcium-channel blocker and a B blocker can lower
cardiac output due to bradycardia and worsen
hypotension. Therefore, it is important to consider drug
interactions when the cause of hypotension is unknown.

BACKGROUND

Calcium-channel blockers are the first-line treat-
ment for hypertension in the elderly.' Macrolides
such as clarithromycin are the most widely pre-
scribed antibiotics to outpatients.” However, it is
not widely known that hypotension can be induced
by the interaction between these two types of
drugs. Here we report a case of hypotension caused
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Figure 1 12-Lead electrocardiogram at admission.

by the concomitant use of a calcium-channel
blocker and clarithromycin.

CASE PRESENTATION

A 78-year-old man visited a hospital for cough and
sputum, and he was prescribed with clarithromycin.
The following day, he was admitted to our hospital
due to loss of consciousness. His medical history
included hypertension, atrial fibrillation and
chronic kidney disease. His baseline blood pressure
was 140/60 mm Hg. He reportedly took two
calcium-channel blockers, nifedipine and diltiazem,
as well as carvedilol, and a few other drugs (irbesar-
tan, azosemide, warfarin, ranitidine, sitagliptin,
sodium ferrous citrate, isosorbide dinitrate and
dypiridamole). His Glasgow Coma Scale score was
14/15 (E4V4M6). He had a blood pressure of 96/
38 (mean 57) mm Hg, pulse rate of 44 bpm,
respiratory rate of 20 breaths/min, oxygen satur-
ation of 97% (room air) and temperature of
36.4°C. Physical examination showed no abnormal
findings. The peripheries were warm.

A 12-lead ECG at admission revealed atrial fibril-
lation with ST-segment depression in V6, and
T-wave inversions in I and aVL (figure 1). The cor-
rected QT interval was 360-400 ms. Trunk CT scan
showed no abnormal findings. Laboratory data
showed leukocytosis (11 400/pL) and an elevated
creatinine level (1.95 mg/dL).

DIFFERENTIAL DIAGNOSIS
The following differential diagnoses were consid-
ered: septic shock, cardiogenic shock and
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hypovolaemic shock. Septic shock was our initial consideration.
However, the patient’s respiratory symptoms were mild, and he
required no supplemental oxygen. Furthermore, no consolida-
tion was found in his lungs.

Second, we suspected cardiogenic shock. Although his ECG
showed atrial fibrillation with bradycardia, a transthoracic echocar-
diogram revealed normal ventricular wall motion with preserved
ejection fraction. Even after his heart rate increased to 70 bpm after
atropine administration, his blood pressure showed no improvement
(mean arterial pressure was 45 mm Hg).

Third, we suspected hypovolaemic shock. However, his history
of present illness and physical examination showed no signs of fluid
loss. Furthermore, the administration of intravenous fluids did not
improve his blood pressure.

After the other causes of hypotension were ruled out, we
attributed his hypotension to a drug interaction between a
calcium-channel blocker and clarithromycin.

TREATMENT

The patient was transferred to the intensive care unit, and all his
medications were discontinued. Norepinephrine (0.1 wg/kg/min)
and isoproterenol (0.008 pg/kg/min) were administered to main-
tain a mean arterial pressure of >60 mm Hg and a heart rate of
>60 bpm. On hospital day 2, norepinephrine was gradually
reduced and discontinued. Isoproterenol was still required that
morning because his heart rate fell below 50 bpm and an ECG
revealed a second-degree atrioventricular block after discontinu-
ation of isoproterenol. In the evening, however, isoproterenol
was also discontinued (figure 2). His serum creatinine level
gradually recovered (1.34 mg/dL on the morning of hospital day
3). He remained stable, and on hospital day 3, he was trans-
ferred out of the intensive care unit.

OUTCOME AND FOLLOW-UP
The patient was healthy on review at 2 weeks after discharge.

DISCUSSION

We realised two important clinical issues through this case. First,
the combination of calcium-channel blockers and clarithromycin
can cause hypotension because of excessive vasodilation.
Second, the addition of another calcium-channel blocker and a
B blocker can lower cardiac output due to bradycardia and thus
worsen hypotension.

To confirm a diagnosis of drug-induced hypotension in this
case, it was necessary to rule out other causes of hypotension.
In this case, septic shock was first suspected but was excluded
because his respiratory symptoms were too mild. Cardiogenic
shock was ruled out because the echocardiogram showed
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Figure 2 Haemodynamics during ICU stay.

normal ventricular wall motion with preserved ejection fraction,
and the patient’s blood pressure remained low even after his
bradycardia improved. Hypovolaemic shock was also ruled out
because the administration of intravenous fluids failed to
improve his blood pressure.

Calcium-channel blockers are metabolised by the CYP3A4
enzyme, which are inhibited by macrolide antibiotics.
Concomitant use of these drugs can result in vasodilatory hypo-
tension.” It is reported that a combination of these drugs
increases hospitalisation with hypotension or acute kidney
injury. When calcium-channel blockers were used with clarithro-
mycin, 1 in 464 people were hospitalised. One in 160 people
were hospitalised when nifedipine, which our patient had been
taking, was given along with clarithromycin. This was more fre-
quent than any other calcium blocker.?

Vasodilatory shock can worsen with bradycardia caused by
other drugs. In this case, hypotension due to a drug interaction
occurred the day after the patient began using a combination
of calcium-channel blockers and clarithromycin. Previous
reports, however, showed that most patients develop clinical
symptoms 2-3 days after using this drug combination.*™® The
inhibitory effect of a 14-membered ring macrolide, such as
clarithromycin and erythromycin, on CYP 3A4 does not occur
immediately because these antibiotics need to be metabolised
before showing their inhibitory effect. The time difference
between our case and previous ones may be due to the influ-
ence of diltiazem (benzothiazepine calcium-channel blocker)
and carvedilol (B blocker), which the patient was taking in add-
ition to nifedipine. Benzothiazepine calcium-channel blockers
have negative inotropic and chronotropic effects and, in
excess, can disturb the cardiac conduction system. B-Blockers
prevent the increase in heart rates.” Consequently, these add-
itional effects can lower «cardiac output and worsen
hypotension.

Since carvedilol is also metabolised by CYP3A4, its plasma
concentration could be increased by the inhibitory effect of clar-
ithromycin on CYP3A4.

In conclusion, the combination of calcium-channel blockers
and clarithromycin can cause hypotension. Adding another
calcium-channel blocker and a B blocker can worsen hypoten-
sion by inducing bradycardia and reducing cardiac output. Our
society is ageing rapidly and more elderly people will require
calcium-channel blockers. We need to consider the possibility of
a drug interaction in a hypotensive patient when its cause is
unknown.

Learning points

» Hypotension can be induced by the interaction between
calcium-channel blockers and clarithromycin, which are
widely prescribed drugs.

» Adding another calcium-channel blocker and a B blocker can
worsen hypotension.

» It is important to consider drug interactions when cause of
hypotension is unknown.
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