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Coronary artery spasm due to intravenous atropine infusion
in a child: possible Kounis syndrome
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Abstract Coronary vasospasm can result from silent myocardial ischaemia to sudden death. There are many
precipitant factors including different pharmacological agents. Kounis syndrome is defined by acute coronary
syndromes associated with anaphylactic or anaphylactoid reactions. We report, to the best of our knowledge, the
first paediatric case of Kounis syndrome due to intravenous atropine.
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ORONARY VASOSPASM IS A MYOCARDIAL ISCHAEMIC

syndrome with a great clinical variability, from

silent myocardial ischaemia to even sudden
death."” Hyper-reactivity of coronary vascular
smooth muscle precipitated by different factors seems
to be the main pathophysiologic substrate.' Elevated
cardiac enzymes and transient ischaemic electro-
cardiographic changes can suggest the diagnosis.
Coronary angiography with provocative testing is the
only certain method of diagnosing coronary vasos-
pasm, but a negative test cannot always exclude it."
Patients must avoid known precipitating factors, and
medical treatment with long-acting calcium antago-
nist is proposed when attacks are recurrent or
prolonged. The prognosis of vasospasm-induced
acute coronary syndrome remains excellent if it is
short in duration.”

There are few cases of coronary vasospasm
reported in the paediatric literature, usually with
predisgosing factors such as Erythematous Systemic
Lupus’or Kawasaki disease.* Coronary vasospasm
secondary to atropine is reported in only one
adult patient.” We report, to the best of our know-
ledge, the first published case induced by atropine,
probably secondary to a cardiac hypersensitivity,
in a children.
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Case report

A 10-year-old boy underwent an upper endoscopy
to complete a chronic abdominal pain study. Personal
history revealed that he received a well-tolerated
intravenous atropine infusion during the anaesthetic
induction of the surgical resection of a cholesteatoma
2 years ago. Sedation with ketamine and midazolam
with cardiorespiratory monitoring at the ICU was
prepared. Previously, to infuse the sedative agents the
patient received an intravenous bolus of atropine
(0.1 mg/kg). Immediately the patient complained
of chest discomfort with nausea and vomiting.
He became pale, sweaty, and hypotensive (71/
32 mmHg), with thoracic urticarial rash. Electro-
cardiographic monitor revealed severe bradycardia
with ventricular escape rhythm (Fig 1a). Spontaneous
circulation was restored and symptoms, including
urticarial rash, disappeared spontaneously in
~30 seconds without any treatment. Endoscopy was
interrupted and an immediate 12-lead electro-
cardiogram showed ischaemic changes (Fig 2).
Troponin I was elevated (295 ng/L). One hour after the
episode, electrocardiogram became normal without
any treatment. Troponin I levels were normalised in
24 hours (12 ng/L) and the patient remained asymp-
tomatic. An acute myocardial ischaemic event work-
up, including 24-hour Holter-ECG, ergometry,
two-dimensional-Doppler echocardiography, cardiac
angioMRI, and cardiac angioCT, was performed with
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Figure 1.

Monitor ECG showing ventricular escape vhythm ar 41 beats per minute.
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Figure 2.
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12-leads ECG performed after resuscitation showing ischaemic changes in precordial left and inferior leads (ST-segment depression and

inverted T-wave in leads 11, III and aVF).

normal results. Because of the abrupt onset of the
urticarial rash and the documented myocardial
ischaemic event immediately after the atropine infu-
sion without the administration of any other drugs, the
possibility of a previous sensitisation to atropine, and
the complete and spontaneous recuperation with a
normal cardiac study, we thought that the most con-
sistent explanation was a coronary vasospasm triggered
by atropine in the context of an allergic reaction. Thus,
the patient was discharged with the diagnosis of a
possible type I Kounis syndrome with the recom-
mendation to use glycopyrrolate as an alternative
to atropine in case of needing anti-cholinergic
medication.
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Discussion

Kounis syndrome was described as “the concurrence of
acute coronary syndromes with conditions associated
with mast cell and platelet activation involving inter-
related and interacting inflammatory cells in the set-
ting of allergic or hypersensitivity and anaphylactic or
anaphylactoid insults”.® Of the three variants descri-
bed, the type I — normal coronary arteries with no
predisposing cardiovascular factors — is the most fre-
quent in children.®” There are numerous pharmaco-
logical triggers described, but to the best of our
knowledge this is the first case reported of a paediatric
Kounis syndrome triggered by atropine.
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Kounis syndrome could be infrequently recog-
nised in clinical practice and under-reported in the
literature. The diagnosis should be suspected when
patients have signs of systemic allergic reactions
associated with clinical, electrocardiographic, and
laboratory findings of acute and transient myocardial
ischaemia. A complete cardiac imaging work-up is
necessary to delineate the normal coronary anatomy
and to assess myocardial perfusion.'”” Although
coronary angiography is the gold standard for this
purpose, we decided to avoid this invasive technique
in our patient because of the low probability that
he had a coronary artery disease after the broad non-
invasive work-up performed. Elevated serum levels
of histamine, tryptase, and IgE are observed in Kounis
syndrome, and it can lead to diagnosis if increased
serum levels are detected in this context.® We did not
determine this because we did not think about the
possibility of Kounis syndrome in first instance.
Anyway, it is reported that serum histamine and
tryptase levels do not necessarily correlate in patients
presenting with anaghglaxis — sensitivity of 73% and
specificity of 98%.%"'" Skin prick and intradermal
tests are helpful for the diagnosis of immediate drug
hypersensitivity reactions; however, the chronology
of the symptoms was compatible with atropine
hypersensitivity reaction and, following the recom-
mendations of the International Consensus on drugs
allergy,'® they were avoided in our case because of the
severe life-threatening reaction and the possibility of
an equally effective and structurally unrelated safe
alternative (glycopyrrolate). Regardless, moderate to
low sensitivity and predictive values of skin tests for
most of the drugs have been reported, and thus
a negative value does not exclude the imputability
of the drug.®'’

Therapeutic management of Kounis syndrome is
a challenge. Mast cell stabilisers, steroids, and hista-
mine antagonists are recommended as potential
treatment options for the allergic event, even like
prophylactic agents before anaesthesia induction of
patie{lgsé ;;vith an atopic or Kpunis syndr'orne' his-
tory. """ However, the most important thing is the
prevention identifying and avoiding the precipitant
agent. In our case, no treatment was necessary because
of the short duration of the episode and the sponta-
neous recuperation with any sequels.

The diagnosis of Kounis syndrome due to atropine
is not a certainty in our patient. Thus, atropine by
itself has a sympathetic activity that could contribute
to the provocation of the CAS. However, because of
the reasons mentioned above, we thought that our
patient fitted well with possible type I Kounis
syndrome as the most probable diagnosis.
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Conclusions

Kounis syndrome is rare but can occur in the pae-
diatric population. A quick recognition of the trigger
agent is the better treatment. Reporting new cases
could help increase the recognition of this condition
and to discover unknown factors implicated, such as
atropine in our case.
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