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Abstract

Rationale: Drug-associated adverse effects are one of the most important entities in clinical medicine. Involuntary move-
ments may have a dynamic serious impact on myocardial muscle. Myoclonus is well as abnormal involuntary movements 
with a distinct description. Myoclonus is a physical trauma and stress for coronary arteries. Physical and mechanical stress 
may be causing coronary artery spasm. Drug-inducing allergic angina, allergic coronary artery spasm, and allergic myocar-
dial infarction are renowned as Zavras-Kounis syndrome. Streptokinase is a still-known effective thrombolytic in myocardial 
infarction. There is a correlation between COVID-19 infection and myocardial infarction. 

Patient concerns: A 70-year-old married, farmer, smoker, Egyptian male patient was admitted to the critical care unit with 
acute inferior myocardial infarction and suspected COVID-19 pneumonia. An interlacing generalized myoclonus and aller-
gic coronary artery spasm occurred. 

Diagnosis: Reactional myoclonus with allergic coronary artery spasm post-streptokinase in COVID-19 inducing myocardial 
infarction. 

Interventions: Electrocardiography, oxygenation, streptokinase intravenous infusion, and echocardiography. 

Outcomes: Reactional generalized myoclonus with coronary artery spasm had happened during-streptokinase infusion but 
the dramatic response was the result. 

Lessons: Dramatic clinical and electrocardiographic response after using the traditional anti-allergic signifying its role and 
suggest the diagnosis of Zavras-Kounis syndrome. The presence of continuing generalized myoclonus movements with the 
disappearance of coronary artery spasm after stoppage may be directed to the myoclonus cause. Streptokinase causing gen-
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Introduction

 Allergic angina pectoris or Kounis–Zavras (KS) syn-
drome is defined as the simultaneous existence of chest pain and 
allergic reactions associated with clinical and workup signs of 
typical angina pectoris caused by inflammatory mediators emit-
ted during the allergic episode [1,2]. KS was originally delineated 
by Kounis and Zavras in 1991 [3]. KS syndrome comprises all 
clinical-spectrum of acute cardiac ischemia, from angina pecto-
ris to acute myocardial infarction (AMI) in synchronization with 
an “allergic” (hypersensitivity, anaphylactic, or anaphylactoid) 
reaction [1,2]. Clinical symptoms are mostly due to coronary ar-
tery spasm (CAS) [1,2]. Angina is clinically more common than 
AMI [4]. While the precise pathophysiological mechanisms are 
unknown, but inflammatory mediators produced in the frame-
work of anaphylactic reactions like to be the primary mechanism 
resulting in allergic AMI [4]. Three variants of KS have been de-
scribed. In Variant-I (the most frequent variant, 72.6%), the re-
lease of inflammatory mediators causes CAS with or without an 
increase of cardiac enzymes and troponins. In variant-II (22.3%), 
the produced inflammatory mediators, concurrently yield CAS 
with plaque rupture manifesting as AMI. Variant-III (5.1%) in-
volves patients with stented coronary artery thrombosis due to 
an allergic reaction. The treatment of the allergic reaction may be 
helpful for the patients with the KS Variant-I which, by itself can 
curing the cardiac symptoms [5]. To overcome the acute phase, 
these patients require corticosteroids, anti-histamines (both H1- 
and H2-blockers), fluid resuscitation, and eventually epineph-
rine, and not the standard therapy for MI (e.g. aspirin, heparin, 
β-blockers (BB), angiotensin-converting enzyme (ACE) inhib-
itors, statins, percutaneous coronary intervention (PCI), stent 
implantation) [6]. Myoclonus is defined as a complex hyper-
kinetic arrhythmic movement disorder with abrupt, transient, 
shock-like, involuntary jerks affecting a separated muscle or a 
group of muscles [7]. Nonetheless, myoclonus can be positive if 

there are fluxes of the muscular activity or negative if there is the 
incompetence of muscular activity. It may be focal, multifocal, or 
generalized. Moreover, myoclonus can be categorized into clini-
cal, etiological, and anatomical. It may be present at rest, during 
voluntary movement, or post-inducing stimuli e.g., sensory, 
visual, auditory, or emotional cues. The diagnosis of reversible 
types of myoclonus is a pivotal step for management [7]. Strepto-
kinase (SK) is an enzyme and thrombolytic drug [8]. As a medi-
cation, it is used to break down clots in some cases of AMI, acute 
pulmonary embolism (APE), and arterial thromboembolism [9]. 
The most frequent side effects include nausea, bleeding, hypo-
tension, and allergic reactions [9]. Multiple mechanisms have 
been suggested for cardiac damage in the COVID-19 epidemic. 
The systemic inflammatory response in severe COVID-19 is the 
producing high levels of cytokines causing cytokine-release syn-
drome (CRS) that can injure multiple tissues, involving vascular 
endothelium and cardiac myocytes [10]. Plaque rupture caus-
es acute myocardial infarction due to the systemic inflamma-
tion and catecholamine surge in this disease [11,12]. Coronary 
thrombosis also has been identified as a possible cause of AMI in 
COVID-19 patients [13].

Case Presentations

 A 70-year-old married, farmer, smoker, Egyptian, male 
patient was admitted to the intensive care unit (ICU) with acute 
severe chest pain. Profuse sweating, tachypnea, generalized body 
aches, and fatigue were the associated symptoms. Chest pain 
was anginal, compressible, intolerable, and progressive. He gave 
a history of fever, cough, and generalized body aches one week 
ago. The patient is a currently heavy smoker (at least 40 ciga-
rettes for about 35 years). He denied a history of cardiovascu-
lar diseases, the same attack, drugs, or any other special habits. 
There was a recent positive history for contact with a COVID-19 
confirmed patient. Informed consent was taken. Upon general 

eralized myoclonus movements previously unknown, so it is a new recording adverse effect finding. The presence of invol-
untary movements, COVID-19 pneumonia, myocardial infarction, elderly, and cigarette smoking are prognostic factors for 
the severity of the disease.

Keywords: Reactional Myoclonus, Allergic Coronary Artery Spasm, Zavras-Kounis Syndrome, Streptokinase, COVID-19 
inducing Myocardial Infarction

Abbreviations: IMI: Inferior Myocardial Infarction; COVID-19: Coronavirus disease 2019; ECG: Electrocardiogram; ICU: 
Intensive Care Unit; MI: Myocardial Infarction; O2: Oxygen; SGOT: Serum Glutamic-Oxaloacetic Transaminase; SGPT: 
Serum Glutamic-Pyruvic Transaminase; VR: Ventricular Rate STEMI: ST-Segment Elevation Myocardial Infarction
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physical examination; generally, the patient was anxious, severe 
sweaty, had cold extremities, with a regular heart rate of 60 bpm, 
blood pressure of 110/70 mmHg, respiratory rate of 24 bpm, 
the temperature of 37 °C, and pulse oximeter of O2 saturation 
of 93%. No more relevant clinical data were noted during the 
clinical examination. Urgent and serial ECG tracings were done 
in the ICU. The initial ECG tracing was done on the presenta-
tion showing an acute inferior (II, III, and aVF) ST-segment 
elevation myocardial infarction (STEMI) and reciprocal ST-de-
pression changes in leads (I, aVL, and V2-V5). (Figure 1A). The 
second right-side ECG tracing using V34 and V4R was done 
within 3 minutes of the above initial tracing. It is showing no 
right ventricular involvement (Figure 1B). The third ECG tracing 
was done within 20 minutes of the initiation of streptokinase IVI 
showing good resolution in the inferior ST-segment elevation 
with normalization of most reciprocal ST-depression changes in 
leads (I and V2-V5). But there are a Wavy triple sign or Yasser’s 
sign in I and II leads (Figure 1C). Aspirin 4 chewable oral tablet 
(75 mg), clopidogrel 4 oral tablet (75 mg), O2 inhalation was giv-
en (100%, by nasal cannula, 5L/min) were the emergency given 
medications. Pethidine HCL 100 mg was given on intermittent 
IV doses. Streptokinase IVI (1.5 million units over 60 minutes) 
was given. Involuntary movements had happened 40 minutes of 
the initiation of streptokinase IVI and continued for about 60 
minutes without cessation. The patient was managed urgently 
in the intensive care unit with high flow 100% O2 inhalation, 
IV hydrocortisone 200mg, IV chlorpheniramine maleate 10 mg, 
and IV dexamethasone 8 mg. ECG tracing was done within 40 
minutes of the initiation of streptokinase IVI and during the oc-
currence of involuntary movements showing reversible inferior 
(II, III, and aVF) ST-segment elevation myocardial infarction 
(STEMI) and reciprocal ST-depression changes in leads (I, aVL, 
and V2-V5). (Figure 1D). ECG tracing was done within 30 min-
utes after the cession of streptokinase IVI and after being given 
anti-allergic showing slight improvement in the above inferior 
(II, III, and aVF) ST-segment elevation myocardial infarction 
and reciprocal ST-depression changes in leads (I, aVL, and V2-

V4). (Figure 1E). ECG tracing was done within 9 hours after 
the above streptokinase IVI reaction and management showing 
nearly total improvement in the above inferior changes. There 
are evolutional T-wave inverted changes. (Figure 1F). The mea-
sured random blood sugar was 137 mg/dl. The troponin test was 
positive (2.26 ng/L). CBC, SGOT, SGPT, serum creatinine, and 
blood urea were within normal. D-dimer was high (876 ng/ml). 
CRP was high (28 g/dl). Ferritin was high (511 ng/ml). LDH was 
high (593U/L). Chest CT without contrast was done within 5 
days of the presentation showing bilateral patchy ground-glass 
pulmonary consolidation in the peripheral, basal, and posterior 
segments. There is mild to moderate basal pleural effusion (Fig-
ure 2A). Plain chest x-rays film was done within 5 days of the 
presentation showing bilateral patchy ground-glass pulmonary 
consolidation (Figure 2B). The echocardiographic report showed 
previously were done for follow-up showing hypokinetic inferior 
and basal inferoseptal segments with mild to moderate mitral 
regurgitation, mild aortic regurgitation, mild tricuspid regur-
gitation, and grade I diastolic dysfunction with EF of 60%. No 
more workup was done. The patient was maintain treated with 
cefotaxime; (1000 mg IV every 8hours), azithromycin (500 mg 
PO single daily dose), oseltamivir (75 mg PO twice daily only for 
5 days), and paracetamol (500 mg IV every 8 hours as needed). 
SC enoxaparin 80 mg twice daily), aspirin tablet (75 mg, once 
daily), clopidogrel tablet (75 mg, once daily), and hydrocorti-
sone sodium succinate (100 mg IV every 12 hours; was tapered 
with time) was added for 5 days. The patient was daily moni-
tored for temperature, pulse, blood pressure, and O2 saturation. 
Zavras-Kounis syndrome simultaneously with reactional my-
oclonus post-streptokinase in COVID-19 inducing myocardial 
infarction was the most probable diagnosis. The patient was dis-
charged on the fifth day after clinical and electrocardiographic 
improvement. The patient was continued: aspirin tablet (75 mg, 
once daily), clopidogrel tablet (75 mg, once daily), and atorvasta-
tin (40 mg once daily). The patient was planned for future cardi-
ac catheterization with recommended cardiovascular, pulmonol-
ogy, and infectious disease follow-up.
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Figure 1 A-C: Serial ECG tracings; A. initial tracing was done on the presentation in the ICU showing an acute inferior (II, III, and aVF; 

red arrows) ST-segment elevation myocardial infarction (STEMI) and reciprocal ST-depression changes in leads (I, aVL, and V2-V5; 

blue arrows). B. tracing using V34 and V4R was done within 3 minutes of the above initial tracing. It is showing no right ventricular 

involvement. C. tracing was done within 20 minutes of the initiation of streptokinase IVI showing good resolution in the inferior 

ST-segment elevation with normalization of most reciprocal ST-depression changes in leads (I and V2-V5). There is a Wavy double 

sign or Yasser’s sign in I (lime and light blue arrows). and Wavy triple sign or Yasser’s sign-in II leads (lime, light blue, and red arrows).
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Figure 1 D-F: D. tracing was done within 40 minutes of the initiation of streptokinase IVI and during the occurrence of involuntary movements 

showing reversible inferior (II, III, and aVF; red arrows) ST-segment elevation myocardial infarction (STEMI) and reciprocal ST-depression 

changes in leads (I, aVL, and V2-V5; lime arrows). E. tracing was done within 30 minutes after the cession of streptokinase IVI and after given an-

ti-allergic showing slight improvement in the above inferior (II, III, and aVF; red arrows) ST-segment elevation myocardial infarction and recipro-

cal ST-depression changes in leads (I, aVL, and V2-V4; lime arrows). F. tracing was done within 9 hours after the above streptokinase IVI reaction 

and management showing nearly total improvement in the above inferior changes. There are evolutional T-wave inverted changes (pink arrows).

Figure 2 A- Chest CT without contrast was done within 5 days of the presentation showing bilateral patchy ground-glass pulmonary consolidation 

in the peripheral, basal, and posterior segments (lime arrows). There is mild to moderate basal pleural effusion (orange arrows). B- plain Chest XR 

film was done within 5 days of the presentation showing bilateral patchy ground-glass pulmonary consolidation (orange arrows).
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Discussion

Overview

	 •	A	70-year-old	married,	farmer,	smoker,	Egyptian	male	
patient was admitted to the ICU with acute inferior myocardial 
infarction (IMI) and suspected COVID-19 pneumonia. An in-
terlacing generalized myoclonus and allergic CAS occurred.      

	 •	 The	 primary	 objective	 for	 my	 case	 study	 was	 the	
presence of a patient who presented with acute inferior ST-seg-
ment elevation myocardial infarction (STEMI) and suspected 
COVID-19 pneumonia with interlacing generalized myoclonus 
and allergic CAS in the POC.

	 •	The	 secondary	 objective	 for	my	 case	 study	was	 the	
question of; How did you manage the case at home?

	 •	There	is	an	existence	of	 lonely	acute	inferior	STEMI	
ST-segment elevation myocardial infarction with no right ven-
tricular involvement. This acute myocardial infarction was indi-
cated for immediate thrombolytic.

	 •	The	presence	of	attack	of	generalized	myoclonus	near-
ly had happened during the halving infusion dose of streptoki-
nase.

	 •	There	 is	 good	 resolution	 in	 the	 inferior	ST-segment	
elevation with normalization of most reciprocal ST-depression 
changes in leads occurred within 20 minutes of the initiation of 
streptokinase IVI. 

	 •	There	is	a	recurrent	an	acute	inferior	(II,	III,	and	aVF)	
ST-segment elevation myocardial infarction (STEMI) and recip-
rocal ST-depression changes in leads (I, aVL, and V2-V5) during 
myoclonus attack and reversed with the traditional anti-allergic 
medications. This reaction is indicating that is allergic in origin 
and allergic coronary artery spasm or Zavras-Kounis syndrome.

	 •	 Dramatic	 clinical	 and	 ECG	 reversal	 of	 ST-segment	
deviations during streptokinase IVI with myoclonus is a good 
prognostic sign. 

	 •	The	 presence	 of	 pleural	 effusion	 is	 either	 reflecting	
pulmonary embolization associated with COVID-19 pneumonia 
or weak myocardial muscle due to myocardial infarction.

	 •	Rigors	and	convulsions	are	the	most	possible	differen-
tial diagnosis for the current case study.

	 •	 I	can’t	compare	the	current	case	with	similar	condi-
tions. There are no similar or known cases with the same man-
agement for near comparison.

	 •	The	only	limitations	of	the	current	study	are	the	ab-
sence of psychiatrist consultation at the time of the myoclonic 
attack.  

Conclusion and Recommendations

	 •	Dramatic	clinical	and	electrocardiographic	 response	
after using the traditional anti-allergic signifying its role and sug-
gest the diagnosis of Zavras-Kounis syndrome. 

	 •	 	The	presence	 of	 continuing	 generalized	myoclonus	
movements with the disappearance of coronary artery spasm af-
ter stoppage may be directed to the myoclonus cause.

	 •	Streptokinase	causing	generalized	myoclonus	move-
ments previously unknown, so it is a new recording adverse ef-
fect finding.

	 •	The	presence	of	involuntary	movements,	COVID-19	
pneumonia, elderly, smoking are prognostic factors for the se-
verity of the disease.
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