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Abstract

Immune-related adverse events including cardiac toxicity are increasingly described in patients receiving immune checkpoint
inhibitors. We described a malignant pericardial effusion complicated by a cardiac tamponade in an advanced non-small cell
lung cancer patient who had received five infusions of atezolizumab, a PDL-I monoclonal antibody, in combination with
cabozantinib. The definitive diagnosis was quickly made by cytology examination showing typical cell abnormalities and high
fluorescence cell information provided by the hematology analyzer. The administration of atezolizumab and cabozantinib
was temporarily discontinued due to cardiogenic hepatic failure following cardiac tamponade. After the re-initiation of
the treatment, pericardial effusion relapsed. In this patient, the analysis of the pericardial fluid led to the final diagnosis
of pericardial tumor progression. This was afterwards confirmed by the finding of proliferating intrapericardial tissue by
computed tomography scan and ultrasound. This report emphasizes the value of cytology analysis performed in a hematology
laboratory as an accurate and immediate tool for malignancy detection in pericardial effusions.
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Introduction to be a rapid and valuable tool for diagnosis, due to informa-
tion obtained by recent technologies such as high cellular

Immune checkpoint inhibitor (ICI)-based immunotherapies fluorescence typical of malignancy.

have widely proven their clinical benefits in different types
of malignancies and the positive efficacy/safety profile of
anti-PD-1/PD-L1 complements traditional chemotherapies. ~ Case report
However, immune-related adverse events (irAEs) are nowa-
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PDL-1 tumor expression was more than 50%. The patient
had been included in the experimental arm of an open-
label, phase 3, randomized clinical trial evaluating the effi-
cacy of atezolizumab in combination with cabozantinib in
metastatic NSCLC progressing after chemotherapy and an
anti-PD-L1/PD-1 antibody. The patient had already
received five intravenous infusions of atezolizumab
(1200 mg every 3 weeks), an ICI. He was on day 97 after
the first infusion.

When he was admitted at the hospital, a low voltage was
seen on the electrocardiogram (see the supplemental mate-
rial), and the clinical assessment was completed by a transtho-
racic echocardiogram (TTE) showing a cardiac tamponade
due to a major pericardial effusion. Initially, an autoimmune
pericarditis was considered as potential diagnosis. A therapeu-
tic pericardiocentesis was performed and collected 1200 mL
of serohemorrhagic liquid, highly suspicious of malignancy.
The fluid protein content was 45 g/L, and lactate dehydroge-
nase (LDH) and glucose were not checked. Red blood cell
count was 0.039 X 10°/L. The total nucleated cell count was
2.676 X 10°/L and the cellular composition was neutrophil-
predominant (56%), followed by monocytes and macrophages
(22%), lymphocytes (9%), mesothelial cells (6%), cosinophils
(2%), and basophils (1%). Interestingly, cells suggestive of
malignancy were considered, as the Sysmex XN-1000 hema-
tology analyzer (Sysmex, Kobe, Japan) showed a wide group
of highly fluorescent cells that were quite distinct from the
white blood cell (WBC) clusters (Figure 1), with a high-fluo-
rescence body fluid (HF-BF%) of 5.2% and HF-BF count of
0.132 X 10°/L (no cut-off available). Cytology performed in
the hematology laboratory revealed 4% neoplastic cells based
on typical morphological abnormalities observed after a cyto-
spin and the May—Griinwald-Giemsa staining method, thus
allowing the diagnosis of pericardial carcinomatosis (Figure
2). Histopathologic examination confirmed 3 days later a class
5 diagnostic category highlighting the presence of isolated and
clustered cells of an adenocarcinoma. The bacterial culture
remained sterile.

Because the amount of newly produced pericardial fluid
did not prevent removal of the catheter, we did not consider
administering intrapericardial infusion of sclerosing agent
(e.g. bleomycin). The antitumor treatment was temporarily
discontinued because of a cardiogenic hepatic failure caused
by the tamponade, resulting in mixed liver enzyme altera-
tions. Antitumor therapy was then reinitiated after the nor-
malization of liver enzymes a week later and the patient was
discharged from hospital.

The disease further progressed on the experimental ate-
zolizumab/cabozantinib treatment. Two follow-up TTEs
found the relapse of a loculated pericardial effusion, and
later, the occurrence of solid pericardial nodules on com-
puted tomography (CT) scan confirmed the malignant origin
of the pericardial effusion (Figure 3). This tumor infiltration
of the pericardium was considered as secondary to the lung
adenocarcinoma, as the patient initially had locally advanced
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Figure 1. Body fluid scattergram. WBC differential fluorescence
(WDF) scattergram of the patient’s pericardial effusion showed
high fluorescent cells (HF-BF#=0.132 X 10%/L). The greater
dispersion of these cells reflects a wide heterogeneity of nucleic

acid content and internal cell structure (red ellipse).
SFL: side fluorescence; SSC: side scatter.

disease, characterized by a lymphangitic carcinomatosis and
a pleural infiltration. ICI treatment was stopped, and third-
line chemotherapy was eventually initiated.

Discussion

Cytologic examination is a cornerstone for the workup of
pericardial effusions, especially in hemorrhagic specimens
without traumatic history as they are more likely to be malig-
nant.® For malignancy detection, the analytical sensitivity is
between 67% and 92%, with a high specificity of almost
100% in some studies.”!? Integrating valuable fluorescence
information provided by hematology analyzers (e.g. XN
series (Sysmex), UniCel DxH (Beckman Coulter, Brea, CA,
USA), or UF-5000 (Sysmex)) could be effective for malig-
nancy diagnosing when combined with optical microscopy
as it shows good analytical performance.'"!> When no malig-
nant cells are found in the fluid or when a pericardiocentesis
cannot be performed due to low volume effusions, a pericar-
dial biopsy can be indicated for final diagnosis. A pericardial
biopsy may be mandatory for diagnostic immunocytology or
molecular testing if the pericardial fluid does not contain
enough cells to perform a cell block.”? The numerous cyto-
morphological abnormalities observed in the patient’s fluid
and the scarcity of inflammatory cells led to the highly prob-
able diagnosis of pericardial carcinomatosis, which was con-
firmed by histopathological analysis in a second time.
However, sometimes the diagnosis of malignant effusion can
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Figure 2. Cytological morphology. Cytomorphological analysis on the collected pericardial effusion was carried out after a cytospin
and the May—Griinwald—Giemsa staining method. It highlighted giant basophilic cells compared to a normal neutrophil (a). Some cells
accumulated numerous morphological characteristics typical of malignancy including multinuclearity (b), nuclear blebs (c), several

large irregular nucleoli (d), asymmetrical mitotic figure (e), and images of cannibalism (f). No acute inflammatory cells were visualized.

Magnification: 100X.

Figure 3. CT scan. Pericardial tumor nodules (blue arrow) were
seen on the CT scan performed at further tumor progression
2months after the acute cardiac failure.

be difficult, like in mesotheliomas and lymphomas, the peri-
cardial fluid showing atypical cells. Recently, an expert con-
sensus has defined five diagnostic categories for serous
effusions, associated with an increasing probability of malig-
nancy, in order to standardize cytopathological reports.'
Class 1 is considered as benign and class 5 as definitely
malignant, similar to histopathological examinations.

The patient’s neutrophil-predominant effusion was in
accordance with a recent Japan study that observed neutro-
phils as predominant in effusions of a population of 44
patients with carcinomatous pericarditis.'* The authors also
observed a median survival duration after drainage signifi-
cantly shorter in patients with neutrophil-to-lymphocyte ratio
>3.5. Although these were probably exudates, biochemical
findings were not provided and the pericardial fluid WBC dif-
ferential was not compared to the blood WBC differential.

The pretest probability of carcinomatous pericarditis was
already high for our patient since most of the cardiac tam-
ponades have a malignant origin, even more in patients with
lung cancer. In addition, a cardiac tamponade combined with
the absence of inflammatory signs as defined by Sagrista-
Sauleda et al.!’ suggests the diagnosis of a malignant effu-
sion with a likelihood ratio of 2.9.

This case of cardiac tamponade on pericardial effusion was
initially suspected as “pericardial-only ICI-associated dis-
ease” as the patient had no particular cardiac alteration. The
cardiac failure occurred 97days after the first infusion,
although an asymptomatic pericardial effusion was already
seen on the CT scan 4 weeks earlier. A median of 40 days after
ICI treatment initiation before ICI-induced pericarditis occur-
rence has been observed by Canale et al.! The authors
described pericardial effusions as incidental findings detected
on scheduled CT scans for disease follow-up in asymptomatic
patients. Cardiotoxic effects have also been described in vas-
cular growth factor receptor tyrosine kinase inhibitors (VEGF-
TKIs), and pericardial effusion with other tyrosine kinase
inhibitor (TKI) such as dasatinib has been reported.'®!’
However, cases with cabozantinib are scarce as only one has
described non-tumoral pericardial effusion in a patient with
renal cell carcinoma.'® The checkpoint inhibitor was therefore
more likely incriminated in our case. Nevertheless, the causal
relation between the effusion and ICI has to be confirmed by
pericardial fluid analysis since malignancies are the major
cause of large pericardial effusions.*

Conclusion

Atezolizumab, an ICI, can lead to pericardial-only ICI-
associated disease. For the differential diagnosis, the analy-
sis of the pericardial fluid can offer a rapid result by the
cytology performed in the hematology laboratory with
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specific features for malignancy detection. The sensitivity
can be optimized by integration of valuable fluorescence
information. The use of standardized results for cytology is
recommended.
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