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Kounis syndrome and systemic mastocytosis
in a 52-year-old man having surgery

Marina Lerner MD, Raveen S. Pal MD, Rozita Borici-Mazi MD

52-year-old man was admitted to a com-

munity hospital for an elective resection

of a lipoma (2 cm x 2 cm) on his right
chest wall for cosmetic reasons, which was to be
done with local anesthetic only. Preoperatively,
he received intravenous cefazolin. The site of the
lipoma was infiltrated with a solution of bupiva-
caine hydrochloride and lidocaine hydrochloride.
Generalized pruritus and flushing immediately
developed and was treated with intravenous
diphenhydramine. However, the patient became
increasingly agitated, hypotensive and hypoxic,
which necessitated sedation and intubation. Car-
diac monitoring showed ST-segment elevation in
the inferior leads followed by ventricular fibrilla-
tion and cardiac arrest. The patient received car-
diopulmonary resuscitation, a total of seven
defibrillations and 3 mg of epinephrine intrave-
nously. Return of circulation was achieved, and
ST-segment elevation seen on the electrocardio-
gram (ECG) resolved within minutes of epine-
phrine administration (Figure 1). Intravenous
amiodarone hydrochloride was started and,
within the next hour, the patient experienced self-
limited episodes of bradycardia and long QT syn-
drome. The planned procedure was abandoned,
and the patient was transferred to a tertiary care
site for urgent angiography. He had an initial
blood troponin T level of 0.17 pg/L, with a maxi-
mum elevated peak level of 0.783 pg/L.

Coronary catheterization showed minimal cor-
onary artery disease, and no lesions seen that were
consistent with ST-segment elevation myocardial
infarction (STEMI) (Figure 2). An ECG showed a
left ventricular ejection fraction of 70%, with no
wall motion abnormalities. As a result, we made a
diagnosis of type I Kounis syndrome. The allergy
service was consulted; however, a detailed history
could not be obtained owing to the patient’s confu-
sion from anoxic brain injury. His serum tryptase
level was substantially elevated (29.3 ng/mL; nor-
mal 3.8-11.4 ng/mL) one week after the event.

Two months later, the patient’s cognition had
improved, and he provided a history that included
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long-standing recurring symptoms that were unex-
plained. He reported one episode of a decreased
level of consciousness that was associated with
urticaria, abdominal pain and diarrhea and had no
known trigger. He also reported numerous epi-
sodes of feeling faint, generalized flushing and
skin pruritus that led to repeated assessments at the
emergency department. In addition, he had experi-
enced three episodes of severe abdominal pain
and diarrhea with associated flushing and wheez-
ing, which led to three exploratory laparotomies
that did not determine a cause.

The patient’s past medical history included
obstructive sleep apnea, hypertension, dyslipid-
emia and rhinitis. He also reported local reac-
tions to insect stings and a oxytetracycline
allergy. His medication list included diltiazem,
budesonide nasal spray, acetylsalicylic acid
(ASA) and atorvastatin. We suspected an under-
lying condition of systemic mastocytosis, and we
conducted further investigations to confirm the
diagnosis and presence of systemic involvement.
The patient declined bone marrow testing and
skin testing to local anesthetics and cephalospo-
rins. A peripheral blood sample was used to con-
duct genetic testing, which showed a c-kit somatic
mutation in codon 816, pathognomic for systemic
mastocytosis. Test results for specific immuno-
globulin E (IgE) antibodies for latex and for a few
cross-reacting antibiotics (e.g., amoxycilloyl, peni-
cilloyl G, penicilloyl V and ampicilloyl) were neg-
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e Cardiovascular involvement (e.g., chest pain, arrhythmias or abnormal
electrocardiogram findings with normal or minimally elevated
troponin levels) during an anaphylactic event should raise suspicion of

Kounis syndrome.

e Management of Kounis syndrome is complex and should involve

cardiology and allergy subspecialty services.

e Although epinephrine has been associated with uncommon adverse
events in patients with Kounis syndrome, it is the drug of choice for
anaphylaxis and should be considered for use in these patients after

analysis of the risk:benefit ratio.

e Perioperative anaphylaxis may unmask underlying systemic mastocytosis.
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ative. A pan-computed tomographic (CT) scan
showed no apparent masses or organ involvement.
A repeat test of serum tryptase showed that the
level was still elevated (31.2 ng/mL). The patient
was given a diagnosis of perioperative type I Kou-
nis syndrome with underlying systemic mastocyto-
sis; however, we could not rule out a drug allergy.
The patient was educated on the management of
anaphylaxis and was prescribed epinephrine auto-
injectors. For prophylactic treatment, he was started
on cetirizine, ranitidine, montelukast and ketotifen.
He had regular follow-ups at the allergy clinic for
three years and his symptoms remained controlled,
except for one spontaneous systemic reaction
requiring epinephrine and chronically elevated
tryptase levels that recently rose to 45.0 pug/L.

Discussion

Anaphylaxis is a severe, potentially fatal, acute
systemic allergic reaction that occurs suddenly
after contact with an allergen or spontaneously.
In a few instances, anaphylaxis may manifest
as Kounis syndrome.!? Kounis syndrome is
defined as the concurrence of an acute coro-
nary syndrome (e.g., coronary spasm, acute
myocardial infarction or stent thrombosis) in
association with mast cell activation.'> Mast
cell activation is usually seen following an
allergic insult but may be spontaneous, such as
in mast cell activation syndromes.'™* Kounis
syndrome presents challenges with prompt rec-
ognition and simultaneous management of con-

Figure 1: Electrocardiogram of a 52-year-old man with perioperative Kounis syndrome and systemic masto-
cytosis showing ST-segment elevation in the inferior leads (Il, Ill and AvF) with reciprocal changes in | and
AvL, which is consistent with ST-segment elevation myocardial infarction.

Figure 2: Coronary catheterization images (scale 10 cm) showing (A) circulation of the left coronary artery
with minor disease and (B) circulation in the right coronary artery with minor disease.
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curring events (i.e., anaphylaxis and acute cor-
onary syndrome).

Recognition of Kounis syndrome
Evaluation of perioperative anaphylaxis requires
a thorough history, including a comprehensive
list of medications used and sequence of events.
In this case, the patient had sudden-onset gener-
alized pruritus and flushing, followed by respi-
ratory distress and unstable vital signs after
receiving intravenous cefazolin and a local
anesthetic. His symptoms indicated multisystem
involvement, which is consistent with an ana-
phylactic reaction. However, given the rapid
sequence of events, the STEMI observed upon
ECG and ventricular fibrillation leading to car-
diac arrest, we initially considered the possibil-
ity of an isolated acute coronary event, and the
patient was managed accordingly. Eventually,
we diagnosed Kounis syndrome based on evi-
dence of cardiac involvement during anaphy-
laxis. Short-lived ECG findings, lack of a suffi-
cient rise in troponin level and absence of a
coronary lesion responsible for ST-segment ele-
vation indicated coronary vasospasm, and given
the the analphylatic reaction seen, the mecha-
nism was likely allergic (Box 1).12

Evaluation

Common causes of perioperative anaphylaxis
include anesthetic agents, antibiotics, latex and
colloidal fluids. Perioperative, spontaneous
mast cell degranulation causing anaphylaxis has
also been reported.’> Mastocytosis is a group of
disorders characterized by clonal proliferation
of abnormal spindle-shaped mast cells that
accumulate in tissues and spontaneously release
mediators. This triggers spontaneous anaphy-
lactic reactions in response to nonallergic stim-
uli such as stress, medications and medical or
surgical procedures.’

Systemic mastocytosis is an uncommon con-
dition. The yearly incidence is 5-10 new cases
per million population.® In most cases of sys-
temic mastocytosis, the clonal nature of the dis-
ease can be established if a somatic A to T muta-
tion of the coding sequence in the KIT gene is
found. The resulting substitution of aspartate (D)
to valine (V) at position 816 in the kinase
domain leads to autoactivation of the KIT recep-
tor tyrosine kinase, resulting in autonomous mast
cell proliferation.® An elevated tryptase level,
obtained between 15 minutes and 3 hours of the
start of symptoms, serves as a marker of release
of mast cell-derived mediators. A chronically
elevated tryptase level (i.e., > 20 ng/mL) is pre-
dictive of systemic mastocytosis.’

Our patient’s tryptase level was substantially

elevated one week after the event (when he was
asymptomatic), which raised suspicion of under-
lying systemic mastocytosis. A long history of
events suggestive of spontaneous mast cell
degranulation and resolution of these symptoms
after institution of prophylactic treatment for
systemic mastocytosis also supported the clinical
diagnosis of systemic mastocytosis.

Although the patient declined a confirmatory
bone marrow test for aggregates of abnormal
mast cells and skin testing to rule out drug
allergy, we found somatic mutation of 816 c-kit
in a peripheral blood sample using flow cytom-
etry. This finding is highly suggestive of under-
lying systemic mastocytosis.” Test results for
specific IgE antibodies for latex and cross-reac-
tive antibiotics were negative; however, the
patient was advised to avoid these triggers, as
latex or drug allergies could not be ruled out.

We concluded that, although the cause of
Kounis syndrome remained unknown, a flare of
underlying systemic mastocytosis caused by
stress related to the surgical procedure likely
contributed to the severity of anaphylactic reac-
tion in our patient.

Management

Kounis syndrome
We conducted a literature review, but we did not
find any guidelines for the management of Kou-
nis syndrome, and our suggestions for manage-
ment outlined below have been derived from
review papers and case reports. Management of
this syndrome is complex and should involve
cardiology and allergy subspecialty services.
During anaphylaxis, the heart can be the
source and the target of mast cell-derived medi-
ators.'>8 Although epinephrine is well known as
the treatment of choice for anaphylaxis, it has
been suggested that epinephrine may aggravate
ischemia and precipitate arrhythmias in patients
with Kounis syndrome.!?® In these patients,
degranulated mast cells release histamine and a

Box1: Classification of Kounis syndrome

Type I:

e Acute coronary syndrome is due to a reaction, with normal or nearly
normal coronary arteries.

Type Il

e Acute coronary syndrome occurs in conjunction with nonobstructive pre-
existing atheromatous disease. The release of inflammatory mediators
may cause vasospasm, plaque erosion or rupture.

Type llI:

e Acute coronary syndrome occurs in patients with thrombosis in a drug-
eluting coronary stent. The sample of the thrombus usually contains
eosinophils and mast cells.
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cascade of mediators that can provoke coronary
arterial spasm, induce plaque rupture, increase
myocardial contractility and enhance thrombus
formation via platelet activation. Early intra-
muscular administration of epinephrine stabi-
lizes mast cells and restores coronary blood flow
in patients with cardiac involvement (e.g., chest
pain, arrhythmias, abnormal ECG findings),
whereas uncommon adverse events related to
epinephrine use (e.g., ventricular arrhythmias or
worsened coronary spasm) appear more likely
to be caused by intravenous administration.’ In
this case, the patient had ventricular fibrillation
and cardiac arrest during anaphylactic reaction;
epinephrine, although administered intrave-
nously, contributed to successful resuscitation.

For patients with Kounis syndrome, we sug-
gest a careful analysis of individual risks and
benefits when considering using epinephrine,
an approach that is consistent with the conclu-
sion in a 2015 review on anaphylaxis and car-
diac disease that “concerns about potential
adverse effects related to epinephrine use need
to be weighed against concerns about possible
death from untreated anaphylaxis, but there is
no absolute contraindication to epinephrine
injection in anaphylaxis.”® Adjunct treatment in
anaphylaxis using intravenous fluids, combina-
tion antihistamines, inhaled B-agonists and ste-
roids has not been shown to interfere with man-
agement of concurrent cardiac events.’

Initial management of acute coronary syn-
dromes includes antiplatelet therapy, anticoagu-
lation therapy, pain control and B-blockade.!”
However, some of these agents should be used
with caution in the setting of Kounis syndrome
because of the potential worsening anaphylactic
symptoms. Although ASA is the first line anti-
platelet treatment in patients with acute coro-
nary syndrome, it should be avoided in patients
with Kounis syndrome. ASA may shunt the
breakdown of arachidonic acid into the leukot-
riene pathway, producing more leukotrienes
that are mediators of anaphylaxis.>® Morphine
is another commonly used medication to con-
trol chest pain in acute coronary syndrome.!”
Morphine may induce nonspecific mast cell
degranulation and should also be avoided. Fen-
tanyl and its derivatives show only a slight acti-
vation of mast cells and would be a better
choice when narcotic analgesia is necessary.!'>#
Finally, B-blockers should be used with cau-
tion, because they may offset the benefits of
epinephrine in managing anaphylaxis. Further-
more, glucagon should be considered for treat-
ment of anaphylaxis in patients who have
received B-blocking agents.'>$

Systemic mastocytosis

Management of patients with systemic mastocy-
tosis includes education about prompt recogni-
tion and treatment of anaphylaxis. Medications
used in prophylaxis of anaphylactic episodes
include combinations of H;- and H,-antihista-
mines, leukotriene antagonists, mast cell stabiliz-
ers and, on occasion, corticosteroids.® Patients
with systemic mastocytosis should be made
aware of various exposures and situations that
can spontaneously trigger symptoms.>”” These
include insect stings, surgery or endoscopic pro-
cedures, anesthesia, alcohol, spicy food, infec-
tion, vaccination, strenuous exercise, acute emo-
tional stress and exposure to cold or heat.>”’ Use
of premedication before surgical and endoscopic
procedures is recommended for these patients.’

Conclusion

Kounis syndrome is well described, although it
is not a commonly reported phenomenon peri-
operatively. Prompt recognition of cardiac
involvement during anaphylaxis, identification
of the cause and consideration of possible
underlying systemic mastocytosis are important
in the management of Kounis syndrome.
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