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a b s t r a c t 

A 55-year-old asymptomatic woman with newly diagnosed, locally advanced breast can- 

cer undergoing routine staging with 2-deoxy-2[ 18 F]fluoro- d -glucose positron emission to- 

mography/computed tomography was found to have multiple hypermetabolic pulmonary 

nodules on imaging that were concerning for metastatic disease. However, further workup 

with dedicated chest computed tomography imaging demonstrated multiple bilateral, pe- 

ripheral nodular lesions with peripheral ground-glass opacity, predominantly in the lower 

lung zone, that were suspicious for coronavirus disease 2019. The patient ultimately was 

diagnosed with coronavirus disease 2019 based on detection of viral ribonucleic acid via 

polymerase chain reaction. Follow-up chest computed tomography scan obtained after 27 

days showed complete resolution of the lung lesions. In the setting of a global pandemic, 

a high index of suspicion for coronavirus disease 2019 in cancer patients is warranted, not 

only to enable early identification and treatment of a potentially aggressive infection but 

also to prevent misdiagnosis of metastatic disease. 

© 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 
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Case report 

A 55-year-old Arabic woman presented to our breast center
in early November 2020 for an evaluation of newly diagnosed
breast cancer. The patient presented with abnormalities seen
in routine screening mammogram, which subsequently had
been confirmed by breast ultrasound at an outside institu-
tion in late October 2020. Mammogram and breast ultrasound
demonstrated multifocal lesions measuring 1.4 centimeters
and 7 millimeters in the upper outer quadrant of her right
breast. The patient also was noted to have 3.9-centimeter en-
larged right axillary lymphadenopathy. She then had com-
pleted a 2-site right breast biopsy and axillary lymph node
biopsy. The outside pathology report noted grade 3, hormone
receptor-negative, human epidermal growth factor receptor
2 (HER2)-positive invasive ductal carcinoma at both biopsied
sites. The right axillary lymph node was also positive for
metastatic disease. Due to locally advanced HER2-positive
disease, the patient also underwent 2-deoxy-2[ 18 F]fluoro- d -
glucose positron emission tomography/computed tomogra-
phy (FDG PET/CT), extending from the skull base to the mid
thighs, to evaluate for disease spread. At the time of FDG
PET/CT imaging, the patient denied symptoms of coronavirus
disease 2019 (COVID-19) including cough, fevers, chills, short-
ness of breath, gastrointestinal upset, and loss of taste and
smell. 

The FDG PET/CT images demonstrated multiple hyper-
metabolic foci in the right breast and multiple hyperme-
tabolic right axillary lymph nodes, consistent with the pa-
tient’s known breast cancer and nodal metastatic spread of
disease. The patient also was noted to have multiple FDG-avid
pulmonary nodules with maximum standard uptake value
as high as 9.3 in both lungs ( Fig. 1 ). These findings were
concerning for pulmonary metastatic disease, and the pa-
tient was scheduled to undergo percutaneous biopsy of the
pulmonary nodules to confirm metastatic disease. However,
given the somewhat atypical appearance of the pulmonary
nodules, a dedicated CT of the chest was performed for defini-
tive evaluation prior to biopsy. The diagnostic CT chest with-
out contrast demonstrated multiple rounded pulmonary nod-
ules with ground-glass opacity predominantly in the lower
lung zone ( Fig. 2 ). Due to the distribution of these lung le-
sions with bilateral lower lobe involvement, these findings
raised concern for COVID-19 and were less likely to be con-
sistent with metastatic breast cancer. Other infectious causes
of pneumonia also were in the differential diagnosis but were
considered less likely than COVID-19. 

Due to the concern for COVID-19 and other infections, a na-
sopharyngeal swab for COVID-19, respiratory syncytial virus,
and influenza A and B was performed. The patient’s poly-
merase chain reaction (PCR) test for severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) with the cobas SARS-
CoV-2 assay (Roche Molecular Systems, Inc., Pleasanton, Cali-
fornia, United States of America) detected SARS-CoV-2 infec-
tion, and she was referred to our institution’s COVID-19 clinic
for follow up, and treatment. The patient remained mostly
asymptomatic, as she only experienced occasional dry cough
over the 3-week follow-up period and did not require spe-
cific treatment for COVID-19. A follow-up chest CT was per-
formed 27 days after her initial imaging. This chest CT scan
showed resolution of the previously seen pulmonary lesions
( Fig. 3 ). The patient was started subsequently on neoadjuvant
chemotherapy with docetaxel, carboplatin, trastuzumab, and
pertuzumab (TCHP), 28 days after she had tested positive for
SARS-CoV-2. At the time of this report, the patient has received
2 cycles of TCHP neoadjuvant chemotherapy and tolerated the
treatment very well without significant toxicities. She remains
asymptomatic from COVID-19. 

Of note, at the time of this patient’s imaging studies, all
patients entering our hospital were screened at the entrances
for COVID-19 symptoms. All patients, whether symptomatic
or not, were required to wear a cloth or surgical mask in the
hospital. All radiologists and nuclear medicine technicians
were provided with standard 3-layer surgical masks for daily
continuous use. All employees, regardless of COVID-19 ex-
posure status, were required to return to work if they were
asymptomatic and provide daily attestations to their health
and lack of COVID-19-related symptoms. PCR tests were per-
formed only for symptomatic employees. As COVID-19 was
confirmed in our patient after her visits and imaging, staff
members were informed of their possible exposure as soon
as the result was available and were advised to continue with
daily self-screening. 

Discussion 

Since its discovery in late December 2019, the novel coron-
avirus known as SARS-CoV-2 has spread internationally, in-
fecting patients across the globe with the disease described as
COVID-19 [1] . COVID-19 typically presents with flu-like symp-
toms such as fever, cough, and fatigue, although in some pa-
tients, severe acute respiratory failure due to severe lung in-
jury and multiorgan failure have been documented. At the
time of this writing, over 29 million people in the United States
have been infected with SARS-CoV-2, and over 541 thousand
deaths from COVID-19-related causes have been documented
since the first reported infection in the United States on Jan-
uary 20, 2020 [ 2 ,3 ]. While the majority of patients infected
with SARS-CoV-2 will be symptomatic, it has been reported
that approximately 45%-75% of SARS-CoV-2 infections may be
asymptomatic at the time of testing [ 4 ,5 ]. However, asymp-
tomatic patients may still have subclinical lung abnormalities
demonstrable on chest CT scan. In the study from patients on
the Princess Cruise ship returning to Yokohama, Japan, 331
(46.5%) out of 712 passengers who tested positive for SARS-
CoV-2 were asymptomatic. A chest CT scan was obtained for
70 of these asymptomatic patients, and 54% of these patients
had abnormal lung opacities or consolidations [6] . 

It has been postulated that cancer patients face signif-
icant challenges related to the COVID-19 pandemic [7] . Pa-
tients fearful of COVID-19 are less likely to enroll in cancer
clinical trials [8] , and providers facilitating these trials may
struggle to provide adequate continuity of care or intravenous
therapies [9] . More than 200 trials have been suspended as a
result of the COVID-19 pandemic. Data regarding COVID-19-
specific mortality in cancer patients are variable. A matched
case control analysis from 2 New York-Presbyterian hospi-
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Fig. 1 – Selected images from the FDG PET/CT in this patient with recently diagnosed right breast cancer. Coronal FDG PET 

maximum intensity projection (MIP; A) demonstrates multifocal hypermetabolic right breast lesions (arrowhead) with 

several additional hypermetabolic right axillary lymph node deposits (thick arrow) and pulmonary nodules in both lungs 
(thin arrows). Transaxial fused FDG PET/CT (B) CT (C) and PET (D) show several hypermetabolic right axillary lymph nodes 
(thick arrows) with proven metastatic involvement. Coronal fused FDG PET/CT (E) CT (F) and PET (G) show the primary 

hypermetabolic breast carcinoma (arrowheads), right axillary nodal disease (thick arrows) and ground glass and partially 

solid pulmonary nodules in the right lung (thin arrows). 

Fig. 2 – (A) Axial CT image of the chest without contrast performed 1 day after FDG PET/CT demonstrating multiple, 
peripheral, bilateral ground-glass opacities with rounded morphology (white arrows). (B) Coronal CT image of the chest 
without contrast showing ground-glass opacities with rounded morphology (white arrows) with a lower lung zone 
predilection. 
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Fig. 3 – (A) Axial and (B) coronal CT images of the chest without contrast performed 27 days later demonstrated interval 
resolution of ground glass opacities (circled areas). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

tals showed that cancer patients developed similar severity
and outcomes to patients without cancer [10] . However, other
studies demonstrated high mortality rates in cancer patients
compared to patients without malignancy [ 11 ,12 ]. Reported
mortality rates varied from 3.7% to over 60%, and hematologi-
cal malignancies appear to be associated with higher mortal-
ity compared to solid organ malignancies [12] . In a retrospec-
tive study performed at Memorial Sloan Kettering Cancer Cen-
ter, while cytotoxic chemotherapy administration was not sig-
nificantly associated with severe COVID-19 outcomes, cancer
patients experiencing neutropenia from chemotherapy prior
to SARS-CoV-2 infection had worse outcomes, with a 4.2-fold
increase in severe COVID-19 events. Severe events were de-
fined as one or more of the following criteria: documented
hypoxemia, respiratory failure, ICU admission or intubation,
or death [13] . This study’s results posited a major concern
for administering chemotherapy regimens that confer signifi-
cant risk of neutropenia in asymptomatic cancer patients with
SARS-CoV-2 infection. This patient’s TCHP regimen, a com-
monly used neoadjuvant chemotherapy regimen for patients
with locally advanced HER2-positive breast cancer, is associ-
ated with a 46.1% risk of neutropenia [14] . 

Perhaps another critical effect on cancer patients’ care lies
in delays in cancer treatment in patients who test positive for
COVID-19. A systematic review and meta-analysis of 34 stud-
ies found that a 4-week delay in surgery, chemotherapy, and/or
radiation therapy is associated with an increased risk of mor-
tality in 7 cancers, including breast cancer, although estimates
varied [15] . Amid an ongoing pandemic, the potential for large
numbers of preventable cancer deaths due to delays in both
cancer- and COVID-19-related diagnoses and care cannot be
overstated. In this patient’s case, initiation of this patient’s
chemotherapy was postponed for a minimum of 21 days in
accordance with Centers for Disease Control guidelines. 
Radiological signs of COVID-19 vary and can be nonspe-
cific, particularly on chest radiographs [16] . Evidence regard-
ing diagnosis of COVID-19 based on FDG PET/CT imaging is
limited to case reports, which highlight how the acute inflam-
matory state of COVID-19 pneumonia manifests as PET avid-
ity [ 17 ,18 ]. Unfortunately, the hypermetabolic activity seen on
FDG PET/CT can be indicative of other infectious or inflamma-
tory processes such as metastatic cancer, as was thought to be
the case in this patient. Thus, dedicated chest CT imaging may
be needed to elucidate findings from other imaging modali-
ties that are suggestive of COVID-19. As illustrated in this pa-
tient’s case, this additional chest CT, which showed multiple,
peripheral, bilateral ground-glass opacities in a lower lobe-
predominant distribution, raised concern for COVID-19 [19] .
Additionally, influenza pneumonia and organizing pneumo-
nia from other etiologies, such as connective tissue disease
and drug toxicity, can have a similar imaging appearance. Our
case highlights the importance of being vigilant for unusual
patterns of FDG uptake, caused by infectious and inflamma-
tory etiologies, in PET/CT scans in order to avoid misdiagnosis
of metastatic disease in cancer patients. Furthermore, due to
the potentially high risk of serious complications from COVID-
19, it is critical to be cognizant of potential asymptomatic
COVID-19 in cancer patients starting cytotoxic chemotherapy,
particularly regimens associated with a high rate of neutrope-
nia. 

Patient consent 

The patient described in this case report provided informed
consent for use of her case details and imaging. 
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