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Male, 51
ST-segment elevation myocardial infarction with acute stent thrombosis
Chest pain ¢ hiccups

Cardiology

Unusual clinical course

Acute coronary syndrome (ACS) can present with atypical chest pain or symptoms not attributed to heart dis-
ease, such as indigestion. Hiccups, a benign and self-limited condition, can become persistent or intractable
with overlooked underlying etiology. There are various causes of protracted hiccups, including metabolic ab-
normalities, psychogenic disorders, malignancy, central nervous system pathology, medications, pulmonary dis-
orders, or gastrointestinal etiologies. It is rarely attributed to cardiac disease.

We report a case of intractable hiccups in a 51-year-old male with cocaine related myocardial infarction (MI)
before and after stent placement. Coronary angiogram showed in-stent thrombosis of the initial intervention.
Following thrombectomy, balloon angioplasty, and stent, the patient recovered well without additional episodes
of hiccups. Although hiccups are not known to present with a predilection for a particular cause of myocardi-
al ischemia, this case may additionally be explained by the sympathomimetic effects of cocaine, which lead to
vasoconstriction of coronary arteries.

Hiccups associated with cardiac enzyme elevation and EKG ST-segment elevation before and after percutane-
ous coronary intervention (PCl) maybe a manifestation of acute MI with or without stent. The fact that this pa-
tient was a cocaine user may have contributed to the unique presentation.

Cocaine ¢ Coronary Thrombosis ¢ Hiccup ¢ Myocardial Infarction ¢ Percutaneous Coronary Intervention

http://www.amjcaserep.com/abstract/index/idArt/903345
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Background

Hiccups are an infrequently cited symptom of acute myocar-
dial infarction (MI) [1,2]. This unusual presentation appears
to be of importance in individuals prone to atypical presen-
tation such as those with diabetes, as well as in females and
the elderly [3]. Previous studies have suggested that irritation
of the vagus nerve is responsible for this phenomenon [2,4].
Although the occurrence of in-stent thrombosis is rare, risks
for platelet activation and thrombus formation can complicate
the care of patients after percutaneous coronary intervention
(PCI) [5-9]. Cocaine poses a significant risk of acute coronary
syndrome (ACS) by enhancing platelet aggregation, forming
thrombi, and vasoconstriction. Here we report a case of hiccups
in a patient with cocaine associated MI before and after PCI.

Case Report

A 51-year-old African American male presented with sudden
onset severe non-radiating left sided chest pain, accompanied
by nausea, diaphoresis, and two episodes of non-bilious vomit-
ing that partially relieved his pain. His past medical history in-
cluded hypertension, diabetes mellitus, asthma, and gastritis.
The patient additionally admitted to regular use of marijuana,
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but denied use of cigarettes or other illicit drugs. However, his
urine drug screen was positive for cocaine, cannabinoids, and
benzodiazepines. The patient was hemodynamically stable and
physical examination was unremarkable. A 12-lead electrocar-
diogram (ECG) revealed ST-segment elevations in the inferior
leads (Figure 1). The patient received emergent cardiac catheter-
ization which revealed 99% stenosis of the mid right coronary
artery (RCA) with thrombolysis in myocardial infarction (TIMI)
grade Il flow through the vessel, and 80% stenosis of the left
anterior descending artery with TIMI Il grade flow (Figure 2).
A successful balloon angioplasty with stent was performed on
the lesion in the mid RCA. Following intervention, there was no
residual stenosis on angiography with TIMI [I flow.

Troponin | peaked at 95.8 ng/mL. The following morning, af-
ter PCl, the patient’s troponin | dropped to 16.9 ng/mL and his
ECG showed resolved ST elevations. Overnight between hos-
pital day 2 and 3, the patient experienced intractable hiccups
and fever without chest pain but with new ST-segment ele-
vation in the inferior leads. Troponin peaked at 80.3 ng/mL
(Figure 3). A repeat coronary angiography revealed 100% ste-
nosis of the proximal margin of the stented segment of RCA.
A successful balloon angioplasty with thrombectomy and new
stent placement were performed. A 50% stenosis was noted
in the mid RCA, and an additional balloon angioplasty with
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Figure 1. EKG (A) On admission: sinus rhythm with short PR with marked sinus arrhythmia with blocked PACs. Incomplete right bundle
branch block. ST elevation in infero-lateral leads. (B) After first PCl: left anterior fascicular block, T wave abnormality. (C) ECG
on the second day (patient developed hiccup): left axis deviation with acute inferior infarct. (D) After second PCl: sinus

tachycardia, left axis deviation.
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Figure 2. (A) First coronary angiography: severe stenosis of mid RCA (arrow). (B) Post successful PCI of the RCA with a drug-eluting
stent (arrow). (C) Thrombosis formation in mid RCA’s stent (arrow). (D) Post intervention angiogram showing successful PCI

of the RCA with a new drug-eluting stent (arrow).

stent was placed to restore flow TIMI Il through the vessels.
There was a concern for clopidogrel resistance, so clopido-
grel was switched to prasugrel. Later laboratory tests for the
GYP2C19 genotype revealed the patient was negative for clop-
idogrel resistance.

Echocardiography revealed features consistent with a pseudo-
normal left ventricular filling pattern, with concomitant abnor-
mal relaxation and increased filling pressure (grade 2 diastolic
dysfunction). The patient presented no further complications
and was discharged home after five days of hospitalization.
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Discussion

Persistent hiccups as the sole presenting symptom of myocar-
dial infarction (MI) has previously been rarely reported [1,2].
Unusual presentations are especially important in individuals
predisposed to atypical presentation of MI[3]. The pathophys-
iology of hiccups is mainly neurogenic (with neuro center lo-
cated in the medulla) and possibly related to the irritation of
the vagus or phrenic nerves [4]. It is believed that vagal nerve
irritation is responsible for the presentation of hiccups in Ml,
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Figure 3. Troponin Level related to re-
thrombosis MI and hiccup.
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as it provides parasympathetic innervation to the heart and
carries afferent nerve fibers of the hiccup reflex [2,4]. In this
patient, non-retractable hiccups associated with new onset
ST-segment elevation in the same ECG leads as his initial pre-
sentation of ACS and significant elevated troponin prompted
a repeat coronary angiography which confirmed involvement
of the same artery due to in-stent thrombosis.

Studies have shown that hiccups occurred more frequently in
patient with inferior MI and right ventricle infarction. This may
be explained by the phrenic nerve forming anastomoses with
the major part of the fibers reaching the pericardium from
the right side [10]. In one case report, both the RCA and left
anterior descending artery (LAD) had been significantly ob-
structed, but the symptom of hiccups was observed to dissi-
pate after the opening of RCA even though LAD remained ob-
structed [2]. Our patient’s MI and restenosis occurred in the
mid right coronary artery, which further confirmed the pref-
erence for right sided coronary vasculature when hiccup is a
presenting symptom.

In-stent thrombosis is a rare event that occurs in 0.5% to 1%
of patients within one-year of PCI [5]. The rates of thrombosis
are comparable between drug eluding stents and bare met-
al stents [11]. Risk factors for stent thrombosis include, but
are not limited to, absence of platelet P2Y12 receptor blocker
therapy, presence of GYP2C19 genotype associated with low-
er efficacy for clopidogrel, premature discontinuation of dual
anti-platelet therapy, involvement of the proximal left anteri-
or descending coronary artery, multi-vessel disease, diabetes
mellitus, end stage renal disease, malignancy, left ventricular
dysfunction, and cocaine use [6,12,13]. In our case, the patient
had three important risk factors, including diabetes mellitus,
cocaine use, and multi-vessel disease, placing him at a high-
er risk for stent thrombosis.

Although screening for urine toxicology is not a routine proto-
col for ACS, it was done for this patient due to his history of
regular use of marijuana and the high prevalence of drug use
in the local population. The positive result suggested cocaine
use within the last 80 hours, which can vary depending on the
method used to intake cocaine, the dosage, as well as the use
of ethanol which prolongs the clearance [14].

The effects of cocaine on vasoconstriction and enhanced plate-
let aggregation and thrombus formation have been report-
ed [7,15]. Cocaine is responsible for thrombus formation by
causing platelet activation, o granule release, potentiation of
thromboxane, and platelet containing micro-aggregate forma-
tion [8,9]. Furthermore, cocaine has sympathomimetic activity,
which can lead to ischemic events by increasing myocardial
demand for oxygen and promoting coronary vasospasm [16].
Retrospective studies have shown that the rate of in-stent
thrombosis post-PCl in cocaine users ranges from 5% to 33%,
conferring a 10- to 60-fold increase over the general popula-
tion [7,15]. Previous studies on the temporal relationship be-
tween active cocaine abuse and in-stent thrombosis revealed
a large time range from 11 days to 91 days post-PCl. One
study showed a mean period of 51 days +40 days (median
of 45 days) [15] and another study showed a mean period of
28.5 days +14 days [7]. Additional data regarding the onset
timeframe between the cocaine use and the initial ACS var-
ied from one minute to four days after cocaine use with about
two-thirds of infarctions occurring within three hours and one-
fourth occurring within one hour [3,4]. Our patient developed
in-stent thrombosis within one day post-PCI.

Patients with in-stent thrombosis present with similar symp-
toms to ACS. Without diagnostic and therapeutic PCl, it is not
possible to differentiate between the two [17]. In-stent throm-
bosis is classified as early (less than 30 days), late (between 31
days and one year), and very late (beyond one year) based on
the stent placement. Most incidences of in-stent thrombosis
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occur in the early stages, and become less likely as time pro-
ceeds owing to the effective epithelialization of the stent [18].
In-stent thrombosis should always be part of the differential
diagnosis in patients presenting with ACS after PCl, especial-
ly within the last year. Management of in-stent thrombosis is
similar to that of ACS, but with an even more urgent need for
PClI for two reasons: first, time to re-perfusion becomes more
critical in these patients as they have poorer outcomes with
longer waiting time versus those with de novo coronary throm-
bosis. Second, there is a higher likelihood of reperfusion fail-
ure [19]. Another important factor in management is dual an-
ti-platelet therapy and use of alternative agents in patients
with clopidogrel resistance [5].

Clopidogrel resistance is especially important as it predicts high
mortality and significantly increases chances of in-stent throm-
bosis, underlining the benefit of testing patients for GYP2C19
genotype at the cardiac catheterization lab [20]. However,
platelet reactivity despite treatment is dependent on the cut-
off value used for the GYP2C19 assay. A higher cut-off value
will capture fewer positive results. Additionally, the variabil-
ity in response to clopidogrel is multifactorial. Under dosing,
drug-drug interactions, and upregulation of other platelet ac-
tivating pathways may also be responsible for failure of treat-
ment response [21]. The patient in our case experienced early
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in-stent re-thrombosis the day after undergoing initial PCI de-
spite adequate anti-platelet coverage and despite not having
GYP2C19 genotype associated lower efficacy for clopidogrel.

Conclusions

In summary, we report a rare case of hiccups as manifestation
of acute ST-elevation myocardial infarction (STEMI) and ear-
ly in-stent re-stenosis after PCI. Acute in-stent re-thrombosis
should be closely monitored in patients with recent PCl, es-
pecially cocaine users, even in patients without the GYP2C19
genotype. Physicians should be alert to the possibility of an
atypical presentation and unusual symptomatology in patients
with risk factors for coronary artery disease.
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