A comparison of isoproterenol and epinephrine for the induction of arrhythmia during cardiac
ablation procedures
Taylor Mize, PharmD Candidate; Kevin Howk, PharmD Candidate; Amanda Troup, PharmD, BCPS
Mercy Hospital, Springfield, MO

Background
• Historically, isoproterenol, a β1-specific agonist, has been the induction
agent of choice during cardiac ablation procedures.1-5
• However, the price of isoproterenol has risen drastically in recent years and
currently costs between $540 and $1,098 per mL.6
• Some institutions have estimated the cost of isoproterenol per procedure
to approach $1,800.7,8
• Literature shows that some cardiologists have used epinephrine, a
nonspecific β1, β2, and 𝛼1-agonist as an induction agent.9,10
• While both isoproterenol and epinephrine have been well-studied and
accepted as appropriate induction agents, there is minimal literature
comparing isoproterenol outcomes versus epinephrine outcomes.

Results
• 172 patient charts were included in this retrospective chart review.
• Of the 172 patient charts included, 106 received isoproterenol as an
induction agent and 66 received epinephrine.
• 92.5% of the patients receiving isoproterenol and 63.6% of the patients
receiving epinephrine underwent successful arrhythmia induction.
• Statistical analysis revealed a chi squared value of 10.57 for this study,
which is statistically significant. However, this study did not meet power.
• Isoproterenol was estimated to cost $116.48 more per dose than
epinephrine.
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Figure 1: Percent of patients in which an arrhythmia was successfully induced
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Methods and Materials
• The electronic medical record system was used to retrospectively identify
patients 18 years or older who underwent cardiac ablation with arrhythmia
induction using isoproterenol or epinephrine at Mercy Health System
between June 2017 and May 2019.
• Initially, the study team targeted SVT specifically. However, this
revealed insufficient data, so the IRB protocol was amended to include
all arrhythmias within the stated time frame. The amended protocol
was approved by the Mercy IRB on May 31, 2020.
• Exclusion criteria included:
• Patient age less than 18 years old
• Patients in whom drug infusion was used only to test after ablation
(i.e., patients who didn’t need an induction agent)
• The following data were collected: arrhythmia induction (yes/no), which
induction agent was used and at what total dose, cost of induction agent
per procedure, procedure length, atropine use, arrhythmia induction
following atropine administration, procedure length, procedure
complications, and patient demographics such as age, sex, presence of
comorbid conditions, and home use of a beta blocker, calcium channel
blocker, or an antiarrhythmic medication.
• Power was set at 80% and alpha was set at 0.05. 247 patients in each
group were required to meet power.
• Statistical analysis of the primary outcome measure was conducted using
the Pearson chi-square test.
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Figure 2: Baseline characteristics of patient charts included in review
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Figure 3: Estimated cost per dose of each induction agent
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Figure 4: Home medication use compared between the two groups
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Despite lack of power, this study is statistically significant for the primary
outcome. While isoproterenol appears to be more effective for arrhythmia
induction, epinephrine also led to successful induction in more than 60% of
cases. This suggests that epinephrine may be appropriate for induction of
arrhythmias during cardiac ablation procedures if isoproterenol is unavailable.
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• While both agents were effective for the induction of arrhythmias,
isoproterenol was more effective with fewer adverse events.
• Of note, data analysis revealed no instances of atropine use to induce an
arrhythmia after a single induction agent was failed.
• It is also notable that the epinephrine group included patients of older age
and with more comorbid conditions, which could confound results.
• If epinephrine is used rather than isoproterenol, cost savings could be
significant.
• More patients in the epinephrine group were admitted to the hospital
following their procedure. Therefore, further studies are needed to assess
the safety of epinephrine when used as an induction agent.
• While power was not met, the primary outcome was statistically
significant. Therefore, it can be concluded that isoproterenol is more
effective than epinephrine for arrhythmia induction during cardiac ablation
procedures.
• Study limitations:
• Retrospective design
• Did not meet power
• Confounding variables such as distribution of age and comorbid
conditions between groups
• Does not assess long-term patient outcomes after procedure
completion
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