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1  |  INTRODUCTION

The Shark fin electrocardiographic (ECG) pattern, charac-
terized by a giant R wave with amplitude above 1 mV and 
QRS complex merging with the ST- segment and T- wave, is 
rare, occurring in approximately 1.4% of patients with ST- 
segment elevation myocardial infarction (STEMI).1,2 This 
distinct ECG pattern was found to be associated with a 
large ischemic burden and adverse in- hospital outcomes, 
including ventricular arrhythmia, cardiogenic shock, and 
cardiac arrest.3

Interestingly, recent data have highlighted the presence 
of the unique shark fin ECG features in patients with non- 
ischemic conditions such as myopericarditis, severe hypo-
kalemia, Brugada syndrome, and others.4–6 However, the 
prognosis for each condition remains uncertain and varies 
on a case- by- case basis.3 In our case report, we present a 

unique instance where a patient exhibited the Shark Fin 
sign in the context of Takotsubo cardiomyopathy (TTC) 
with profound shock and multiple organ failure due to in-
fluenza A infection.

2  |  CASE DESCRIPTION

An 80- year- old woman with end- stage kidney disease 
(ESKD) on intermittent hemodialysis via arteriovenous 
fistula, type 2 diabetes, hypertension, and paroxysmal 
atrial fibrillation managed with Apixaban was brought to 
the hospital from a nursing home due to a 2- day history 
of productive cough, dyspnea, and chest pain. Her care-
taker noted that she had experienced increasing shortness 
of breath and chest pain over the past few days, which 
had restricted her usual activities. Typically independent, 
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Key Clinical Message
This case demonstrated the rare “shark fin” ECG pattern, an ST- segment eleva-
tion typically seen in acute myocardial infarction. We reported a case of takot-
subo cardiomyopathy secondary to influenza A infection with multiple organ 
failure, showing the shark fin sign and resulting in in- patient mortality and vari-
ous complication.
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she had become bedridden with worsening symptoms 
and appeared more drowsy than usual. The chest pain 
was described as a constant, dull ache in the middle of 
the chest of which limited her daily activities. She de-
nied having fever, dysuria, headache, diarrhea, abdomi-
nal pain, or other specific symptoms. Her medical history 
also includes hypertension, type 2 diabetes, class 1 obesity, 
and hyperlipidemia. Based on this presentation, she was 
brought in by emergency medical services for evaluation. 
Regarding her ESKD, patient received receives intermit-
tent hemodialysis every Monday, Wednesday, and Friday. 
The patient has been on dialysis for 4 years due to hyper-
tension and diabetes mellitus. The most recent HD ses-
sion was 2 days prior to the current presentation, with no 
missed HD sessions reported. For her anemia, the patient 
received erythropoietin as recommended by nephrology 
during her dialysis sessions. She has not had any blood 
transfusions in the past year. Her colonoscopy cancer 
screenings are up- to- date, and results have been normal 
up until this presentation.

On examination, she was afebrile but tachycardic 
with a regular heart rate of 120 bpm, blood pressure of 
100/60 mmHg, tachypneic with a respiratory rate of 25/
min, and had an oxygen saturation of 90% on room air, 
improving to 97% with 4 L/min of oxygen nasal cannula. 
Cardiac examination revealed no jugular venous disten-
sion, normal S1 and S2 heart sounds, and no murmurs or 
S3 sound. Lung examination showed crackles at the bases 
of both lungs. Her throat was injected without tonsillar 

exudate, and there was no palpable lymphadenopathy. 
The abdominal examination was unremarkable. Her left 
arm AV fistula was intact, with a palpable thrill and no 
signs of infection. Neurological evaluation showed no 
signs of meningism, and motor and sensory function was 
grossly unremarkable.

3  |  METHODS

The initial laboratory evaluation in the emergency depart-
ment (ED) revealed leukocytosis with white blood cell 
count (WBC) of 13.7 K/μL (normal range: 4.0–11.0 K/μL), 
normocytic anemia with hemoglobin level of 9.6 gm/dL 
at her baseline (normal range: 12.0–16.0 gm/dL), and nor-
mal platelets count. Creatinine was 4.38 mg/dL in the con-
text of ESKD. The Nasopharyngeal respiratory viral panel 
was tested due to flu- like symptoms of which was positive 
for influenza A infection.

An ECG performed upon arrival showed sinus tachy-
cardia at a rate of 110 BPM without ischemic ST- T changes 
(Figure  1). Initial troponin was elevated at 1.18 ng/mL 
(normal range: <0.03 ng/mL), prompting a cardiology 
consultation for elevated troponin in the context of chest 
pain influenza A infection. The differential diagnosis in-
cluded acute myocardial infarction (AMI) type 1 and type 
2, acute myocarditis, and pulmonary embolism (PE).

To differentiate between these conditions, bedside 
transthoracic echocardiogram (TTE) was performed by 

F I G U R E  1  ECG on arrival of the patient.
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emergency physician. The TTE revealed reduced left ven-
tricular ejection fraction (LVEF), with no baseline cardiac 
function available for comparison. No regional wall mo-
tion abnormalities were found. The absence of regional 
wall motion abnormalities made acute myocardial infarc-
tion less likely.

Chest x- ray showed no significant pulmonary infiltra-
tion and no cardiomegaly, which helped to rule out acute 
exacerbation of heart failure secondary to volume over-
load or severe infection- related pulmonary involvement. 
A computed tomography (CT) pulmonary angiogram was 
performed and was negative for PE, ruling out PE as a 
cause of her symptoms and elevated troponin. Considering 
the positive influenza A test and the elevated troponin 
without clear evidence of acute coronary syndrome or PE, 
the differential diagnosis leaned towards acute myocardi-
tis or stress- induced cardiomyopathy (Takotsubo cardio-
myopathy) related to the viral infection. The patient was 
admitted to the cardiac telemetry unit for the treatment 
of influenza A infection and management of acute HF. 
Oseltamivir, adjusted for renal function, was promptly 
started while the patient was in the ED due to the positive 
influenza A test and her flu- like symptom with sign of re-
spiratory distress. Given her reduced LVEF and elevated 
troponin in the context of a viral infection, close cardiac 
monitoring was warranted to manage potential complica-
tions and to observe her response to antiviral therapy and 
supportive care.

During her stay in the cardiac telemetry unit, subse-
quent troponin levels increased to 6.37 ng/mL within the 
next 12 h, accompanied by chest pain, shortness of breath, 
and hypoxic respiratory failure. These symptoms raised 
concerns for AMI necessitating further diagnostic evalua-
tion. This led to an emergency coronary angiogram, which 
showed no epicardial coronary artery disease. Right heart 
catheterization revealed normal filling pressures with no 
signs of cardiogenic shock. The hemodynamics profiles 
were as follows: mean right atrial pressure was 1 mmHg, 
right ventricular pressure was 34/0 mmHg, mean pulmo-
nary artery pressure was 25 mmHg, and mean pulmonary 
capillary wedge pressure was 10 mmHg. Pulmonary artery 
oxygen saturation was 67%, while systemic arterial oxygen 
saturation was 98%. The estimated cardiac output by the 
Fick method was 5.9 L/min, with a cardiac index of 3.5 L/
min/m2. Repeated TTE was done by cardiologist on hos-
pital admission Day 2 which showed LVEF of 25%–30%, 
associated with hypokinesis of the mid to apical LV seg-
ments and normal contractility of the basal segments, 
raising concerns for TTC (Video 1).

Given these findings, HF specialist was consulted 
for further evaluation and suggested adequate volume 
management via hemodialysis. Nephrologist was fol-
lowed along to manage long- term hemodialysis, ensuring 

optimal fluid and electrolyte balance. Guideline- directed 
medical therapy (GDMT), including carvedilol and val-
sartan, was administered to optimize cardiac function. 
Carvedilol, beta- adrenergic- blocking drug with vasodilat-
ing properties, helps reduce myocardial oxygen demand 
and improve left ventricular function, while valsartan, an 
angiotensin II receptor blocker, helps reduce afterload and 
prevent cardiac remodeling. These medications are foun-
dational in managing heart failure with reduced ejection 
fraction (HFrEF). Additionally, adequate oxygen support 
of 4 L/min nasal cannula was provided to alleviate hy-
poxia and improve oxygenation, addressing her hypoxic 
respiratory failure. This supportive measure was crucial 
in stabilizing her respiratory status while the underlying 
cardiac issues were addressed.

4  |  RESULTS (HOSPITAL COURSE)

On hospital admission Day 4, the patient experienced a 
worsening mental status, becoming difficult to arouse, 
with Kussmaul breathing and hypotension. The rapid 
response team was called, and the patient underwent en-
dotracheal intubation for airway protection, acute hypoxic 
respiratory failure, and worsening metabolic acidosis. An 
ECG at the time of intubation showed significant ST- T 
changes in the shark fin pattern, and repeated troponin 
levels were markedly elevated to 16 ng/mL (Figure 2). This 
prompted a repeated emergency coronary angiogram, 
which again showed no evidence of epicardial coronary 
artery disease. The thoracic CT was done which revealed 
new multifocal patchy consolidations in the right upper 
lobe, right lower lobe, and left lower lobe, likely indicating 
multifocal pneumonia. CT head without contrast showed 
no evidence of intracranial bleeding. The patient was 
transferred to the medical intensive care unit for further 
management of multifocal pneumonia from influenza 
A infection, with possible bacterial superinfection, TTC, 
hypoxic respiratory failure and profound shock requir-
ing vasopressors. Despite receiving intravenous empirical 
antibiotics (Cefepime and Vancomycin), mechanical ven-
tilation support, continuous renal replacement therapy, 
and advanced hemodynamic support in the ICU, she de-
veloped refractory shock. Unfortunately, on hospital ad-
mission Day 5, she went into cardiac arrest and could not 
be resuscitated.

The post- mortem examination revealed cerebral 
edema with bilateral Uncal enlargement, downward her-
niation, and midbrain compression, along with hyper-
tensive vascular changes. Cardiovascular examination 
showed patent great vessels, normal coronary arteries, no 
pericardial effusion, and no valvular vegetation. The leaf-
lets of all four cardiac valves were thin and pliable, with 
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normal commissures. Microscopic examination of cardiac 
tissues showed mild cardiac myocyte hypertrophy and 
minimal coronary artery atherosclerosis without evidence 
of myocarditis.

5  |  DISCUSSION

The shark fin sign is a rare ECG finding, identified in only 
1.3%–1.9% of STEMI cases.3,7 It is associated with a large 
ischemic burden, along with increasing the risk of severe 
complications such as cardiogenic shock, ventricular ar-
rhythmia, and cardiac arrest.2 However, in our case, the 
shark fin ECG was observed in a non- ischemic scenario. 

Our patient had an influenza A infection complicated 
by acute hypoxic respiratory failure and new left ven-
tricular (LV) dysfunction with a characteristic features 
of TTC based on TTE. Coronary angiogram was done 
twice, which showed no signs of coronary artery disease. 
Unfortunately, the patient's condition deteriorated, re-
quiring intubation and mechanical ventilation. The ECG 
during decompensation showed the picture of shark fin 
with elevated troponin levels. Following this distinct type 
of ECG pattern, the patient rapidly declined and passed 
away within a day. Therefore, in our case, the shark fin 
ECG pattern was a poor prognostic marker linked to in- 
hospital mortality.

Recent data have shown cases of the shark fin ECG 
pattern in non- ischemic conditions such as TTC, myoperi-
carditis, severe electrolyte imbalances, and severe vitamin 
deficiencies. For example, Chow et al. reported a 76- year- old 
female with severe hypokalemia and hypocalcemia post- 
thyroidectomy who exhibited a shark fin ECG due to elec-
trolyte derangement.5 After correcting the imbalance, the 
patient's condition improved, and the ECG returned to base-
line. Additionally, Hasibuan et  al. described a 50- year- old 
male with a shark fin ECG pattern due to acute myoperi-
carditis, which resolved completely with clinical improve-
ment.8 In light of TTC with shark fin ECG, Tarantino et al. 
studied 158 patients with TTC and found that only 3.2% 
exhibited the shark fin ECG pattern.9 Among these TTC 
patients, the mortality rate was up to 40%, compared to 7% 
in those without the shark fin pattern. Additionally, TTC V I D E O  1  Transthoracic echocardiogram (TTE) finding.

F I G U R E  2  ECG on Day 4 of hospital admission.
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patients with the shark fin ECG pattern had higher rates of 
in- hospital adverse events, including a greater likelihood of 
requiring mechanical ventilation. These findings highlight 
the importance of recognizing the distinct shark fin ECG 
pattern in patients with non- ischemic conditions like TTC 
and emphasize the need for vigilant clinical monitoring 
during hospitalization and follow- up.

While the mechanism of the shark fin ECG pattern in 
patients with TTC remains unclear, several explanations 
have been proposed. One suggested that a mismatch be-
tween endo- epicardial wall tension and activation of 
stretch- activated channels creates a transmural repolar-
ization gradient, resulting in a coved- type ST elevation 
similar to shark fin appearance.9 Furthermore, Shimada 
et  al. demonstrated in an animal model that regional 
myocardial stretch alters the action potential of cardio-
myocytes, leading to mechanoelectrical feedback and 
ST- segment elevation.10 In patients with TTC, increased 
systolic wall tension at the apex may similarly affect action 
potentials, leading to this phenomenon. These ECG find-
ings, also associated with adverse in- hospital outcomes, 
may be attributed to a catecholamine surge from stress, 
causing myocardial injury, endothelial dysfunction, and 
disrupted cellular mechanisms.11 This can lead to myo-
cardial cell death and complications such as cardiogenic 
shock, ventricular arrhythmia, and other severe conse-
quences similar to those in ischemic scenarios.

Management primarily involves conservative ap-
proaches and addressing the physical or emotional 
stressor, regardless of the presence of the shark fin ECG 
pattern.12 There is limited evidence for GDMT in TTC pa-
tients with heart failure, and further studies are needed 
to demonstrate its long- term benefits. Additional data is 
necessary to understand the predictive and clinical impli-
cations of features such as the shark fin ECG pattern and 
its association with mortality and adverse complication in 
TTC.

6  |  CONCLUSION

We presented a case of influenza A infection with TTC, 
complicated by acute hypoxic respiratory failure and pro-
found shock. The patient exhibited a rare “shark fin” ECG 
pattern associated with rapid clinical deterioration and 
in- hospital mortality. This highlights the importance of 
recognizing these distinct ECG patterns as potential pre-
dictors of adverse clinical outcomes, prompting clinicians 
to promptly manage and closely monitor patients' clini-
cal status to prevent decompensation. Further research 
is needed to clarify the mechanism and link between 
this ECG pattern and adverse outcomes in various non- 
ischemic scenarios.
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