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Abstract
Pembrolizumab - an immune checkpoint inhibitor (ICI) - is commonly used for immunotherapy in patients with lung cancer. Unlike other
anti-cancer agents, ICIs can produce specific immune-related adverse events that can affect cardiovascular system in approximately 1% of cases.
Cardiovascular complications include more often heart failure, dilated cardiomyopathy, myocarditis, and conduction abnormalities. Pericardial
effusion and cardiac tamponade after ICI therapy are rare and due to acute lymphocytic pericarditis. In patients with cardiac tamponade, clinical
presentation can be featured by fever and acute dyspnea, potentially mimicking acute respiratory disease such as SARS-CoV-2 infection and
complicating their management. We report the first case of cardiac tamponade due to pembrolizumab in a patient with lung adenocarcinoma
admitted to the emergency department during the COVID-19 pandemic.
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Introduction
A 60-year-old man, heavy smoker, with an established
diagnosis of lung adenocarcinoma (cT3N2M1b) treated with
pembrolizumab was admitted to the emergency department with
fever, acute dyspnoea, and cough. The clinical examination revealed
unstable hemodynamic status and respiratory failure, featured by
hypotension (systolic pressure 80/50 mmHg), tachycardia (heart
rate 120 bpm), and hypoxia (SpO2 78%). Because COVID-19
pandemic, the patient was suspected of SARS-CoV-2 infection
and therefore isolated. According to the Institution protocol,
he received a rhino- and oro-pharyngeal swab for SARS-CoV-2
RNA on admission and was referred for emergent computer

tomography (CT) showing large pericardial effusion (figure 1 and
figure 2), right pleural effusion, and concomitant progression of
the lung cancer lesions. Cardiac ultrasound confirmed CT views,
revealing cardiac tamponade and right ventricle collapse. An
emergent pericardiocentesis was performed and about 800 ml of
bloody effusion were removed, with a substantial improvement of
respiratory symptoms and oxygen saturation. A thoracentesis was
also performed for diagnostic purposes. At 4 hours from admission,
the results of the SARS-CoV-2 test was available and negative
for viral RNA. Pericardial and pleural cytological examinations
identified thyroid transcription factor 1 (TTF-1) positive malignant
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cells, suggesting a progression of lung cancer. Carcinoembryonic
antigen (CEA) levels were above 200 ng/ml in the pericardial fluid
and 500 ng/ml in the pleural fluid. After careful discussion between
cardiologist, onclologists, and pneumologists, pembrolizumab
therapy was deemed the culprit of both cancer (hyper)-progression
and cardiac tamponade.

Figure 1: Contrast-enhanced chest computed tomography scan
before pembrolizumab therapy.

cardiac causes remains frequent and should be carefully assessed
to avoid rapid worsening of patient’s condition. Cardiac tamponade
is a relatively rare cause of dyspnea and in most cases idiopathic,
but should be suspected of specific origin in cancer patients treated
with immunotherapy [1]. Since initial investigations, somewhat
unconventional patterns of response have been observed in patients
on immunotherapy with ICIs compared with chemotherapy or
target therapies, including hyper-progression of cancer disease.
Hyper-progression represents a paradoxical acceleration of
the disease during immunotherapy with a rapid worsening of the
patient’s clinical conditions [2]. The actual incidence of immunerelated pericarditis in patients with advanced lung cancer in clinical
practice remains unclear. A specific association between pericardial
disease and lung cancer has been proposed [3], and Canale et al.
reported pericardial effusion in approximately 7% of patients during
immunotherapy treatment (with or without concomitant pleural
effusion) [4]. In most cases, pericardial effusion is relatively mild,
occurs within the first 3 months from immunotherapy initiation,
and can be treated with corticosteroids as other immune-related
adverse events [5]. The cytological examination usually reveals
no malignant cells in the pericardial fluid [6], and the etiological
diagnosis is often hard to define in these patients.
A case of cardiac tamponade during pembrolizumab for
advanced lung adenocarcinoma has been previously reported [7].
However, pericardial effusion developed slowly and after a relatively
long treatment period (i.e., four cycles). Therefore, pembrolizumab
was safely continued after successful pericardiocentesis [7].

Figure 2: Contrast-enhanced chest computed tomography scan after
pembrolizumab immunotherapy in emergency department.

Therefore, the drug was discontinued, and methylprednisolone
at doses of 0.5 mg/kg was initiated to improve respiratory
symptoms. Second-line treatment with carboplatin and pemetrexed
was prescribed two weeks later. After two months, the patient was
asymptomatic and the lung cancer had not progressed.

Discussion

In the emergency department, the management of patients
with dyspnea remains critical, as it may have cardiac, respiratory,
neurological, or psychogenic origin. Although during the COVID-19
pandemic, patients admitted with respiratory symptoms are
primarily suspected for SARS-CoV-2 infection, dyspnea from

With respect to previous reports, our case is unique and
substantially different as our patient experienced a rapid
progression of cancer disease - within less than 2 months of
immunotherapy - with a clear increase in the number and size of lung
lesions. Also, cardiac tamponade and pleural effusion developed
rapidly, resulting in acute clinical worsening and admission to
the emergency department. CT imaging and pericardial/pleural
effusion examination confirmed the hyper-progression of lung
adenocarcinoma under pembrolizumab immunotherapy that
was promptly diagnosed and managed thanks to the prompt and
effective collaboration of a multi-disciplinary team composed by
cardiologists, oncologists and pneumologists.

Conclusion

We report the first case of ICI-related cardiac tamponade
in a patient treated with pembrolizumab for lung cancer
during the COVID-19 pandemic. Cardiac tamponade and rapid
cancer progression are rare complications of pembrolizumab
immunotherapy. During the COVID-19 pandemic, cancer patients
presenting with dyspnea should be rapidly referred for an expert
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and multidisciplinary evaluation to consider possible cardiac and/
or pulmonary complications secondary to primary cancer and
concomitant anti-cancer treatment (figure 3). In this context, cardiooncology units should be implemented for a prompt evaluation of

patients presenting with respiratory failure to guarantee proper
and timely management of this special population during the
COVID-19 pandemic.

Figure 3: Management flow chart of cancer patients with acute dyspnea during COVID-19.
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