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ARTICLE INFO ABSTRACT

Keywords Coronary calcified lesions are commonly encountered and coronary atherectomy is commonly used for lesion
Aminophylline modification during percutaneous coronary interventions (PCI). The release of adenosine during atherectomy
Atherectomy . can result in bradyarrhythmias and aminophylline is commonly used to prevent this reaction. We identified 138
Coronary arter}_’ disease patients to evaluate the safety and efficacy of intravenous (IV) aminophylline administration prior to coronary
Bradyarrhythmia

atherectomy. A total of 159 calcified lesions were treated, and the atherectomy device was orbital atherectomy,
rotational atherectomy, and both in 52 %, 42 %, and 6 %; respectively. After administration of aminophylline,
4.3 % of patients required intraprocedural insertion of a transvenous pacer (TVP), and 18.1 % of patients
required administration of IV atropine. Technical success was achieved in 98.6 % of patients, and no adverse
reactions to aminophylline were reported. All patients survived to discharge. In conclusion, aminophylline
administration prior to coronary atherectomy was safe and effective. No adverse effects of aminophylline were

seen, and the rate of bailout TVP placement was low.

Despite significant scientific advancements in the development of
new drugs, current processes for drug approval are complex, lengthy,
and costly. After identifying a chemical or genetic target, animal and
clinical trials are conducted to assess safety, followed by a lengthy FDA
approval process. On the other hand, therapeutic medicinal benefits of
many so-called “historical drugs” were discovered in the past by simple
observation and scientific serendipity. Some examples include aspirin,
digoxin, and quinidine [1]. In this article, we aim to describe the use of
another historical medication, namely aminophylline, for the preven-
tion of bradyarrhythmias during atherectomy of calcified coronary
lesions.

Severely calcified lesions are frequently encountered during percu-
taneous coronary intervention (PCI) and are associated with poor clin-
ical outcomes [2]. Coronary atherectomy is utilized to modify such
lesions and improve procedural success. A recent meta-analysis sug-
gested the potential for increased complications and decreased success
rates, even though not statistically significant, with rotational atherec-
tomy (RA) during CTO PCIL. There remains however a need for
enhancement in procedural techniques, operator experience, and pa-
tient selection to further improve outcomes [3]. Within this analysis we
demonstrate the possible benefits of utilizing an older, often overlooked
drug, aminophylline, to improve the outcomes in patients undergoing
atherectomy.

Bradyarrhythmia occurs during atherectomy due to the release of
adenosine from red blood cells. Adenosine binds to type 1 (A1) receptors
in the sinoatrial node and atrioventricular node, causing negative
chronotropic and dromotropic effects. Aminophylline was extracted in
the 1880s and was first used as a diuretic. After 20 years of its initial use,
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it was prescribed for asthma treatment due to its bronchodilatory effect
although its utility for that indication has been questionable [4]. In the
heart, it antagonizes the effects of adenosine by increasing cyclic
adenosine monophosphate (cAMP) enhancing atrioventricular conduc-
tion and preventing adenosine-induced bradyarrhythmia [5]. This the-
ory was proven in animal and human trials [6,7].

We identified all patients who received intravenous (IV) aminoph-
ylline and underwent coronary atherectomy in our cardiac catheteri-
zation laboratory between 10/1/2018 and 4/1/2021. Electronic
medical records were retrospectively reviewed. Safety endpoints
included intraprocedural use of atropine, vasopressors, mechanical cir-
culatory support (MCS) device implantation, or transvenous pacemaker
(TVP) placement. We also analyzed procedural complications related to
urgent TVP, adverse reaction to aminophylline, and survival to
discharge.

138 patients received IV aminophylline prior to coronary atherec-
tomy in a total of 159 lesions. The mean age was 70.5 & 10 and 76.1 %
were male. Indications for PCI included stable angina (63.2 %), acute
coronary syndrome (27.5 %), pre-operative revascularization (8 %), and
ischemic cardiomyopathy (2.2 %). 86.3 % of patients had one lesion
treated, 13 % had two lesions, and 0.7 % had three lesions treated during
the procedure. Of 159 lesions, 39 % were in the right coronary artery,
25 % in the left circumflex artery, 18 % in the left anterior descending
artery, and 16 % in the left main coronary artery. The average dose of
aminophylline per case was 241.2 + 77.2 administered over 10 min.
Orbital atherectomy was used in 52 %, rotational atherectomy in 42 %,
and in 6 % both technologies were used. After administration of IV
aminophylline, 6 patients (4.3 %) had intraprocedural insertion of a
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CENTRAL ILLUSTRATION: Aminophylline Prior to Atherectomy
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Fig. 1. Central illustration: aminophylline prior to atherectomy.

TVP, and 25 patients (18.1 %) required intraprocedural administration
of IV atropine (Fig. 1). All patients who required TVP placement were
undergoing atherectomy for dominant right coronary artery lesions. 50
patients (36.2 %) were treated with intraprocedural vasopressors to
support the procedure, procedural complications occurred in 23 (16.7
%) patients, and 3 of these patients (2.2 %) required urgent placement of
MCS. All the above events were induced by procedural complexity and
not due to bradyarrhythmia. Technical success was achieved in 136
patients (98.6 %), none of whom had adverse reactions to aminophyl-
line. All patients survived to discharge.

Bradyarrhythmia and atrioventricular block are commonly seen
while performing atherectomy and occur in 27 % of cases [8], particu-
larly in right coronary arteries or dominant left circumflex coronary
arteries. Recently, atropine was reportedly used in 25 % of patients prior
to atherectomy, and 15 % after atherectomy [9]. Although these events
are usually transient, they can be associated with significant hypoten-
sion leading to discontinuation of atherectomy attempts, which may in
turn lead to suboptimal lesion preparation.

Due to the high incidence of bradycardia, operators have utilized the
placement of temporary pacemakers as a backup in the event significant
bradycardia was to occur. This was reported in up to 50 % of cases where
RA was used in a dominant RCA [10]. Although this is usually successful,
placing a temporary pacing wire requires the addition of venous access,
increases the bleeding risk, carries the risk of complications during
placement, and adds to the overall cost of the procedure. On the other
hand, pacing through coronary guidewires was described in small case
series but had variable rates of ventricular capture, in addition to the
concern for coronary vasospasm and perforations [11,12].

In conclusion, aminophylline was utilized safely and effectively
during atherectomy. The incidence of concomitant atropine use was
18.1 %, and bailout use of TVP was 4.3 % which might be explained by
the Bezold-Jarisch reflex as the cause of bradycardia. No patients had
adverse reactions to aminophylline. Our study is limited to being a
retrospective, single-center study. We were also limited due to our
inability to identify intra-procedural steps to limit bradyarrhythmia

such as stop times between atherectomy runs. However, this analysis
evaluates and proves the safety and efficacy of aminophylline for the
prevention of significant bradycardia during atherectomy.
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