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Cardiorespiratory Arrest Associated with Recent Initiation of

Salmeterol Therapy

A.G. Eagleson, C.D. Bayliff and T. Wood

he introduction of the long acting B,-agonists has

offered a new class of therapeutic agents for the

management of asthma.!"> While efficacious in
that role, a number of toxicities have been reported.>*>
We present a case of cardiorespiratory arrest associated
with the use of one of these agents, salmeterol.

CASE

54 year-old male, with a 20-year history of COPD

requiring home oxygen therapy, presented to the
emergency department with a sudden onset of shortness
of breath. At that time his vital signs were a blood
pressure of 120/88 mmHg, heart rate of 143 bpm, and a
respiratory rate of 28/min. Blood gases obtained at that
time revealed a PaO, of 32 mmHg [70-100], pH of 7.14
[7.35-7.45],aPaCO, of 119 mmHg [35-45],a HCO of
39 mmol/L [21-28] and an oxygen saturation of 47%.
Shortly after arrival the patient progressed to a cardiores-
piratory arrest, was intubated, and transferred to the
Intensive Care Unit where he was noted to be in electro-
mechanical dissociation (EMD). He was resuscitated
with a single injection of epinephrine, 1 mg. Although
initial blood work on admission was sparse due to the
acuity of this patient’s presentation, all post resuscitation
laboratory data including electrolytes were unremark-
able with the exception of an elevated serum bicarbonate
(40 mmol/L).

Over the past year the patient had noted a progressive
decline in pulmonary function to the point where he was
dyspneic most of the time and required frequent admin-
istration of salbutamol. Recent pulmonary function tests
revealed an FEV, of 0.45L (.20L predicted) and a
FEV /FVC value of 28% (normal 66-88%). He had quit
smoking three months prior, having smoked three packs
per day for 35 years.

Pharmacologic management of his condition prior to
admission included a regimen of salbutamol 200mcg in-
haled every 2-3 hours as needed, ipratropium bromide
40mcg qid, and salmeterol 50mcg bid. The salmeterol was
a recent addition, being started only nine days prior to this
admission. In response to initiating salmeterol, the patient
noted a marked subjective improvement in his dyspnea,
accompanied by a marked decrease in his salbutamol use as

documented in clinic records from a follow-up appoint-
ment seven days after the initiation of salmeterol.

The patient's past medical history consisted of his
ongoing COPD, a 10-year history of well controlled
hypertension, and a self-reported history of alcohol in-
take of approximately 6 oz per day. No other significant
medical problems were noted. This patient claimed to
have no known drug allergies.

His medications on admission included nifedipine
(Adalat XL®) 30mgbid, furosemide 40mgbid, ranitidine
150mg bid, and 20mmol potassium chloride daily in
addition to his inhalers. The patient indicated excellent
compliance with this regimen.

Physical examination was unremarkable. An initial
suspicion of decompensating cor pulmonale as a cause of
this event was ruled out by a 2D echocardiogram which
showed normal right ventricular size and motion. Global
hypokinesis of the left ventricle and severe left ventricu-
lar systolic dysfunction suspected to be due to alcoholic
cardiomyopathy were noted at this time.

Within 24 hours the patient was extubated and a day later
wastransferred to the floor: allmedications, except salmeterol,
were continued. Given the temporal relationship of this
event with regard to starting salmeterol, and the marked
improvement in pulmonary symptoms after starting
salmeterol, it was hypothesised that an arrhythmia associ-
ated with initiation of salmeterol in a patient with existing
cardiomyopathy had led to the cardiorespiratory arrest.

DISCUSSION

hile the etiology of the arrest is not clear, the
temporal relationship would support salmeterol
as playing a role; particularly in view of the patient’s
stated improvement in symptoms prior to the arrest. This
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does not rule out an underlying deterioration in the
pulmonary disease and indeed many of the deaths asso-
ciated with the use of salmeterol have been associated
with respiratory failure.>"19 In addition, there were sev-
eral other potential causes which could have explained
the scenario including the use of salmeterol to treat an
acute exacerbation, beta agonist overdose, an arrhythmia
resulting from an electrolyte abnormality, or an arrhyth-
mia resulting from hypoxia. None of these seemed to be
probable in our case for the following reasons. In terms
of an acute exacerbation and beta agonist overdose the
patient indicated that his “as needed” use of salbutamol
had actually decreased since starting salmeterol and that
he had not exceeded the prescribed salmeterol dose of
two puffs twice daily. No marked electrolyte or metabolic
abnormalities other than hypoxia would support an
arrhythmic event. The fact that the patient’s dyspnea had
improved up until the morning of thisarrest suggests that
hypoxia was not likely a factor. Due to the lack of
evidence for other causes, it was felt that a cardiorespira-
tory event secondary to salmeterol use in a patient with
known left ventricular dysfunction should be consid-
ered. This was further supported by the rapid recovery of
the patient and his early extubation which would be
compatible with a sudden cardiac event. Because of the
uncertainty and the lack of objective information prior to
the arrest we were not able to conclusively prove the role
of salmeterol. The role of B-receptor subsensitivity to
acute bronchodilator use following salmeterol therapy
has recently been reported and this would render rescue
bronchodilator therapy less effective.!! It is unknown if
this played any role in our case.

The reporting of 48 deaths in the first two years of
salmeterol availability in the UK. lead to a warning
issued by the Committee on Safety of Medicines regard-
ing the use of this agent.® Subsequently, these warnings
have been included in the Canadian monograph.'2 These
warnings emphasize that salmeterol should not be con-
sidered as a substitute for inhaled corticosteroids, should
not be used to treat acute symptoms, and should not be
initiated for a significantly worsening asthmatic condi-
tion that could be deemed life threatening.

Although an extensive literature evaluation by Devoy
et al'? concluded that there was no significant evidence
to claim that the long acting B,-agonists were associated
with an increased morbidity and mortality, potential
serious adverse effects should not be overlooked. Follow-
ing the introduction of the long acting B,-agonist,
salmeterol, in the United Kingdom in 1990, the group of
Castle et al” under the authority of the Glaxo Research
Institute completed an extensive evaluation of salmeterol
compared to salbutamol in a study involving over 25,000
asthmatic patients. They showed a non-significant, three-
fold increase in risk of death from asthma related
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respiratory failure and a 1.45 fold increase in risk of
cardiovascular death in the salmeterol group. Concern
has been expressed over these results despite the lack of
statistical significance.!* Tt should be noted that the
patient in this report did not have a history of asthma, but
rather COPD. While not currently indicated for non-
asthmatic conditions, recent studies have shown prom-
ise with the use of salmeterol in these settings.!?

Although it is impossible to determine whether the
arrest was triggered by a cardiac or respiratory event, this
patient was likely at increased risk for cardiac toxicity
due to his left ventricular dysfunction. However, his
subjective improvement since initiation of salmeterol
and lack of warning symptoms prior to his acute decom-
pensation made this sudden event difficult to foresee. In
conclusion, this case suggests that salmeterol should be
used with caution, ifat all, in patients with significant risk
factors for arrhythmias. 52
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