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Abstract: Background: Systemic Mastocytosis (SM) is a disorder of excessive mast cell infiltra-
tion in multiple organ tissues. Atherosclerosis is a major risk factor for developing acute coronary
syndrome. In addition to lipid accumulation in the arterial wall, inflammation plays an important
role in the pathogenesis of plaque rupture and activating the thrombosis cascade. The Mast cells
contribution to plaque destabilization has been well established in multiple animal and human stud-
ies. In a recent study, SM has been proven to be associated with a higher incidence of acute coro-
nary syndrome even with lower plasma lipids levels. The study showed that 20% of patients with
SM had cardiovascular events compared to only 6% in the control group with adjustment to all car-
diac risk factors.

Case: We presented a patient with no risk factors for heart disease other than old age and history of
SM who developed acute myocardial infarction.

Conclusion: SM can be life-threatening and can result in ACS, anaphylactic reaction, syncope, or
cardiac arrest. Clinicians should have a high index of suspicion of acute coronary syndrome (ACS)
occurrence in the setting of inflammatory conditions, such as SM and KS, and vice versa, where
SM should be considered or ruled out in patients who suffer from anaphylaxis and cardiac arrest or

myocardial infarction.
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1. INTRODUCTION

Systemic Mastocytosis (SM) is a disorder of excessive
mast cell infiltration in multiple organ tissues. Atherosclero-
sis is a major risk factor for developing acute coronary syn-
drome [1]. In addition to lipid accumulation in the arterial
wall, inflammation plays an important role in the pathogene-
sis of plaque rupture and activating the thrombosis cascade
[2]. The Mast cells’ contribution to plaque destabilization
has been well established in multiple animal and human
studies [3]. In a recent study, SM has been proven to be as-
sociated with a higher incidence of acute coronary syndrome
even with lower plasma lipids levels [4]. The study showed
that 20% of patients with SM had cardiovascular events
compared to only 6% in the control group with adjustment to
all cardiac risk factors. Here, we present a case of acute
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myocardial infarction in a patient with SM with limited risk
factors other than age.

2. CASE PRESENTATION

We present a case of a 78-year-old female with a past
medical history of gastroesophageal reflux disease, subclini-
cal hypothyroidism and recently diagnosed SM who was
transferred to our institution for ST-elevation myocardial
infarction. She was diagnosed with SM two years ago after
she had multiple anaphylactic reactions and cardiac arrest
secondary to anaphylactic shock. She was found to have ele-
vated tryptase 119 ug/L and the diagnosis was confirmed
with bone marrow biopsy. Since then, she has been on anti-
histamine.

She presented to the emergency department at an outside
hospital with substernal chest pain that radiates to both
shoulders and elbows. She described it as pressure-like and
was severe with associated symptoms of nausea, vomiting,
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Fig. (1). EKG with ST elevation in Lead III, Lead II and AVF. (4 higher resolution / colour version of this figure is available in the elec-

tronic copy of the article).

Fig. (2). Coronary angiogram showing 95% stenosis in right coronary artery. (4 higher resolution / colour version of this figure is available

in the electronic copy of the article).

and diaphoresis. Laboratory analysis revealed troponin T
0.24 and a normal lipid panel and hemoglobin A1C. Electro-
cardiogram (EKG) was notable for ST elevation in Lead II,
Lead III and AvF (Fig. 1). The patient initially refused to
take medications due to her concerns for anaphylactic reac-
tion and agreed after she was premedicated with methyl-
prednisolone and famotidine. She was treated with aspirin
326mg and Plavix 300mg. She refused thrombolytics. Once
arrived at our institution, her symptoms resolved and re-
peated EKG showed resolution of ST-segment elevation and
small Q waves in the inferolateral leads. Echocardiogram
demonstrated mild hypokinesis of the basal to mid inferior
wall. The ejection fraction was 60-65%.

Her case was discussed with her allergist in a large aca-
demic medical center in the area and we decided to do an
oral challenge test for the dual antiplatelet therapy which she
tolerated without any premedication. The patient was taken
to the catheterization suite with premedication for assumed
contrast allergy. Angiography revealed 95% stenosis in the
mid-right coronary artery (RCA) which was believed to be

the culprit lesion. There were no significant obstructive le-
sions noted in other coronary arteries (Fig. 2). She under-
went percutaneous coronary intervention (PCI) with success-
ful drug-eluting stent placement to the mid-RCA. She was
started on guideline-directed medical therapy which she tol-
erated without any allergic reaction. She did not have any
chest pain after the procedure and her cardiac enzymes down
trended. She was discharged home in a stable condition 2
days later.

3. DISCUSSION

Systemic mastocytosis (SM) is a pathological buildup of
mast cells in the body organs. Systemic mastocytosis has
been associated with a wide variety of cardiovascular dis-
eases which can be the first presentation of the disease. Car-
diac arrest of unknown etiology was found to be the initial
manifestation of SM in 26% of the cases, which likely is a
result of coronary vasospasm or acute coronary syndrome.
There are 23 cases reported in the literature on the relation
between SM and cardiac diseases which were summarized in
a meta-analysis published in 2017 by Paratz, E [5]. The inci-
dence of cardiac diseases in SM patients is not well known
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because of the under-diagnosis of the disease. Acute coro-
nary syndrome and cardiac arrest are the most common car-
diac complications of SM that have been reported in the lit-
erature [5]. The level of mast cells in the myocardium is low
compared to the rest of body organs, however the number of
cells increases in systemic diseases or inflammation. Cardiac
complications can be due to anaphylactic reaction in the set-
ting of rapid mast cell degranulation or can present in stable
SM disease due to chronic higher levels of mast cells in
coronary vessels, myocardium and atherosclerotic plaques

[6].

Mast cells have been implicated in the development of
atherosclerotic cardiovascular disease. Patients with SM
have a higher prevalence of the cardiovascular disease, re-
gardless of total and LDL cholesterol levels [4]. Moreover,
we found in the literature that SM patients had higher rates
of coronary artery disease (CAD) and cerebrovascular acci-
dents (CVA) based on a large population study in Europe
[7]. As atherosclerosis advances in stage, the number of mast
cells increases, which translates to an amplified risk of
plaque rupture due to mast cell degranulation.

The mast cell is also the only inflammatory cell type to
have independent predictability of future cardiovascular
events. Two mast cell substances essential to plaque instabil-
ity are chymase and tryptase. Our patient had elevated tryp-
tase in the setting of STEMI. This central role of mast cells
in atherosclerotic disease sheds light on potentially newer
treatment approaches that can target leukocyte infiltration,
lipid buildup, and matrix disintegration [8, 9].

Vascular inflammation plays a major role in the devel-
opment of acute coronary syndrome by its effect on plaque
stabilization. During inflammation, immune cells accumulate
in large numbers around an atherosclerotic plaque and de-
granulate their contents, which can cause rupture of the
plaque’s fibrous cap. Such rupture leads to the release of
thrombogenic factors that lead to stimulation of the platelet
and coagulation pathways [2]. A state of hypercoagulability
can be associated with SM and increase the risk of thrombus
formation and acute coronary syndrome [10].

Furthermore, the role of inflammation in myocardial re-
modeling has been established after infarction. In a random-
ized control trial using the histamine-1 receptor antagonist
Loratadine on patients on patients with recent myocardial
infarction, there has been more improvement in exercise tests
compared to patients who were on placebo. Targeting in-
flammation has been the main focus of current research for
primary and secondary prevention for coronary disease [11].

Other reported cardiac conditions with SM were ar-
rhythmia [12, 13], AV block, and pericardial effusion secon-
dary to the involvement of myopericardium [14]. Another
commonly mentioned presentation is allergic angina or
Kounis syndrome which occurs acutely due to coronary
vasospasm [15]. KS is characterized by an acute event trig-
gered by an allergen that induces vasospasm. KS is catego-
rized into three types: I, II, and III. The underlying mecha-
nism is excessive mast cell stimulation provoked by an aller-
gic reaction. In type I KS, coronary arteries are spastic with
no obstruction. Type II KS has non-obstructive atherosclero-
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sis. In both types I and II, inflammatory mediators are re-
leased in large quantities leading to plaque rupture [16].

Type III KS, however, occurs in the setting of intracoro-
nary thrombosis. These patients can have inflammatory cell
infiltration and inflammatory cell release as a direct result of
intracoronary stent placement. Our case had SM with myo-
cardial infarction due to plaque rupture and thrombosis of
the RCA without KS because the inflammatory process was
chronic and systemic. Our patient did not have any allergic
symptoms and did not have anaphylactic reaction.

4. ROLE OF INFLAMMATION IN MYOCARDIAL
INFARCTION

Inflammation increases the risk of plaque rupture. The
site of plaque rupture was found to be where coronary
thrombi occurred in autopsy studies. The entire process of
plaque rupture with the release of thrombogenic substances
is called plaque remodeling. This remodeling involves the
influx of inflammatory cells, reduction in smooth muscle
cells, and destruction of matrix wall by proteinases. Mast
cells are found in larger numbers near the shoulder or adven-
titia of a plaque compared to its intima. The adventitia is
most affected by mast cell degranulation, leading to loss of
matrix integrity and increased risk of plaque rupture that can
manifest as an acute coronary event [17].

Inflammation plays an important role in the development
of atherosclerosis and acute coronary syndromes. The Ca-
nakinumab Anti-inflammatory Thrombosis Outcome Study
(CANTOS) showed that inhibiting interleukin (IL)-1B can
lower both C-reactive protein (CRP) and acute coronary
events in a population of patients who experienced an MI
within the previous 30 days [18].

The Global Utilization of Strategies To Open occluded
arteries (GUSTO-1V) study found CRP to be an independent
prognostic factor for mortality at 1 year, but CRP did not
have a relation to a recurrence of myocardial infarction
within 30 days of the initial infarction [19]. There is a direct
proportional relationship between statin benefit and degree
of inflammation, where more benefit is gained from statins
when there is more inflammation [20]. A study called SE-
CURE-PCI (Statins Evaluation in Coronary Procedures and
Revascularization) trial showed that high-dose atorvastatin
caused a 50% reduction in MACE (major adverse cardiovas-
cular events) in patients who underwent primary PCI (percu-
taneous coronary intervention) [21]. LV function was more
difficult to recover at 6 weeks post-MI with higher Interleu-
kin (IL) 8 levels [22]. Compared to other inflammatory
markers, I1-8 was the most specific cytokine for worsened
LV systolic function, larger infarctions, and adverse out-
comes for up to 1 year of follow-up [23].

Rymer et al. demonstrated that multiple anti-
inflammatory agents failed to demonstrate an improvement
in clinical outcomes in ACS possibly due to insufficient un-
derstanding of the pathophysiology [24]. Other research
showed some promise with the use of anti-inflammatory
agents in preclinical studies, but the agents had to be admin-
istered either before or during the acute cardiovascular event.
However, in clinical practice, multiple anti-inflammatory
agents are not used until a patient has an acute coronary
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event. However, statins have shown to have anti-
inflammatory effect, and experts argue about its effect on
mortality after MI is related to its anti-inflammatory effect.
Therefore, further studies are needed to clarify the role of
different anti-inflammatory agents in ACS. Tardif et al.
demonstrated that low-dose colchicine significantly reduced
the risk of ischemic cardiovascular events in patients with
recent MI [25]. Methotrexate failed to reduce cardiovascular
events [26].

Also, there are multiple ongoing clinical trials about us-
ing monoclonal antibodies in CAD, but the outcomes will be
available in the next few years [27].

CONCLUSION

SM can be life-threatening and present for the first time
as ACS, anaphylactic reaction, syncope, or cardiac arrest.
Clinicians should have a high index of suspicion of acute
coronary syndrome (ACS) occurrence in the setting of in-
flammatory conditions, such as SM and KS, and vice versa,
where SM should be considered or ruled out in patients who
present with anaphylaxis and cardiac arrest or myocardial
infarction. We presented a patient with no risk factors for
heart disease other than old age and history of SM and de-
veloped acute myocardial infarction. Management of ACS in
SM is challenging leading to risk of allergy to medications
and risk of anaphylaxis which will worsen plaque instability
as described above. Premedication with anti-histamine and
steroid was crucial in her management. Overall, multiple
case reports and reviews have discussed the risk of cardiac
events in systemic mastocytosis, yet large population studies
are needed to prove the association.
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