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Abstract

The severe acute respiratory syndrome-coronavirus-2 (SARS-CoV-2) pandemic continues to
affect millions of people and impact health-care delivery worldwide. New data and insights
into the diagnosis and treatment of SARS-CoV-2 are emerging rapidly. Several prognostic
biomarkers have been studied in patients with SARS-CoV-2. Among those biomarkers is the
carcinoembryonic antigen (CEA). We report the case of a 46-year-old male with a history of
colon cancer who was found to have an elevated CEA level during routine surveillance. Further
workup confirmed a diagnosis of SARS-CoV-2 infection. The CEA level normalized with the
resolution of the infection.

© 2021 The Author(s).
Published by S. Karger AG, Basel

Introduction

The severe acute respiratory syndrome-coronavirus-2 (SARS-CoV-2) pandemic has
impacted the delivery of medical care worldwide [1]. Our knowledge of SARS-CoV-2 is growing
rapidly, including its impact on the management of oncology patients. Since its emergence,
several biomarkers have been described as having prognostic and therapeutic implications
in SARS-CoV-2 infections [2]. Recent studies have evaluated the carcinoembryonic antigen
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Fig. 1. Chest CT showing ground-glass opaci-
ties. CEA 3.5 ng/mL. CT, computed tomography.

(CEA) as a prognostic biomarker in patients with SARS-CoV-2 [3, 4]. An elevated CEA level
was associated with inferior outcomes. Herein, we describe a case of CEA elevation found
during routine surveillance of a patient with stage II1IB colon cancer. This finding led to a
diagnosis of SARS-CoV-2 infection. The CEA level normalized with the resolution of the
infection.

Case Report/Case Presentation

We report the case of a nonsmoking 46-year-old male with a history of stage II1IB colon
cancer, who was seen for routine follow-up and was found to have a slight elevation in the
CEA level to 3.5 ng/mL (Reference range: nonsmokers <3 ng/mL, smokers <5 ng/mL). The
CEAlevels had been consistently <3 ng/mL since the time of diagnosis. The CEA was 2.1 ng/
mL 3 months ago. The patient had a moderately differentiated adenocarcinoma of the
sigmoid colon resected 14 months ago, and 4 out of 25 lymph nodes were positive for meta-
static carcinoma. He had received adjuvant folinic acid, fluorouracil (5-FU), and oxaliplatin
(FOLFOX) chemotherapy. Given the newly elevated CEA level, a computed tomography scan
was performed to evaluate for recurrence of the disease. This showed diffuse ground-glass
opacities throughout the lungs (shown in Fig. 1), concerning for SARS-CoV-2 infection. It
did not show evidence of colon cancer recurrence. A SARS-CoV-2 polymerase chain reaction
test was performed, which was negative. 23 days later, SARS-CoV-2 serum IgG test was
positive. A repeat computed tomography scan at that time showed significant improvement
of the previously noted ground-glass opacities (shown in Fig. 2). The serum CEA level had
decreased to 1.8 ng/mL. This strongly suggested SARS-CoV-2 as the etiology of the elevated
CEA level.

Discussion/Conclusion

A potential explanation for an elevated CEA in cases of SARS-CoV-2 is the fact that CEA is
coded by the CEACAMS5 gene, which is exclusively expressed by epithelial cells, including
pneumocytes [5]. Increased CEA expression in pneumocytes has been detected in non-
neoplastic pulmonary diseases [3, 6]. The human angiotensin-converting enzyme 2 receptor
is a known entry point for the SARS-CoV-2 virus and is abundantly expressed on the cell
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Fig. 2. Chest CT showing interval improve-
ment in ground-glass opacities. CEA 1.8 ng/mL.
CT, computed tomography.

surface of pulmonary epithelial cells, allowing an entry point to pneumocytes with subse-
quent destruction of these cells. This is followed by regeneration of pneumocytes with a
concordant increase in serum CEA levels [3].

Since the emergence of SARS-CoV-2, there have been attempts to identify prognostic
serum biomarkers. Among those studied is the CEA. In a study by Yu et al. [4], 161 patients
without a known history of cancer, who were admitted to acute care with a confirmed diag-
nosis of SARS-CoV-2 infection were found to have an elevated CEA level (>5 ng/mL). The
investigators found that higher levels of CEA were associated with a worse prognosis [4]. In
another study that excluded patients with a known history of cancer, Chen et al. [3] evaluated
the CEA level as a prognostic marker in patients with SARS-CoV-2. The study included 46
patients who died and 68 patients who were discharged from the hospital. The CEA level was
significantly higher in the mortality group compared to the discharged group. Additionally,
they found that the risk of death increased 1.317 times for every additional 1 ng/mL elevation
in CEA.

To the best of our knowledge, our case is the first report of a CEA elevation in a patient
with SARS-CoV-2 infection and a history of colon cancer. Oncologists should be aware of
SARS-CoV-2 infection as an etiology of a CEA elevation in patients with a history of colon
cancer. Also, additional studies investigating the role of CEA as a prognostic marker in SARS-
CoV-2 infections should be considered.
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