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SARS-CoV-2-related pneumonia can be successfully managed
in patients with metastatic neuroendocrine tumors: a critical
point of view
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Abstract
Primary neuroendocrine tumors of the thymus are extremely rare. In patients with advanced disease, tumor growth control,
and sometimes also syndrome control are the main goals of systemic therapy. Unfortunately, no standard therapies are
available in clinical practice; therefore, clinical studies are strongly recommended. Axitinib (AXI) is a tyrosine kinase
inhibitor, currently under investigation in an international phase II/III trial including thymic neuroendocrine tumors. Over the
past 5 months, the entire world has been facing a devastating medical emergency brought about by a pandemic due to a
novel coronavirus known as severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), which emerged in Wuhan,
China, in late 2019. Since then, health professionals have been expending all their efforts on trying to provide the best
available treatments for patients involved. Patients with cancer, especially those with thoracic involvement, are at higher risk
of coronavirus disease 19 (COVID-19) and its complications because of their immunosuppressive status caused by the
cancer and the anticancer therapies. As it remains unclear how to optimally manage such patients, we wished to report our
experience with a patient with a metastatic neuroendocrine tumor of the thymus infected with SARS-CoV-2 in the hope that
it may provide some insights and reflections on the management of cancer patients during this challenging time in our
history.
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Introduction

Thymic (Thy) neuroendocrine tumors (NETs) represent a
heterogeneous and rare group of neoplasms including less
than 5% of primary epithelial tumors in the thymus [1].
They can be discovered incidentally or due to symptoms
related to tumor mass effect or hormone secretion. In

advanced low/intermediate-grade Thy-NETs [2], prognosis
is relatively poor and systemic therapy is usually proposed.
Unfortunately, no therapy has been validated so far in
clinical practice; thus, treatment within a clinical trial is
strongly encouraged.

Axitinib (AXI) is an oral tyrosine kinase inhibitor (TKI)
that binds to the kinase domain of receptors 1, 2, and 3 of
VEGF, inhibiting intracellular signaling mediated by these
receptors and exerting an antiangiogenic action accordingly.
Nowadays, it is approved in the treatment of metastatic
renal cell carcinoma progressive on sunitinib or other
cytokines. AXI, in association with octreotide (OCT) long-
acting repeatable (LAR) versus placebo plus OCT LAR, is
being investigated in NETs within a phase II/III interna-
tional randomized double-blind study (ClinicalTrials.gov
Identifier: NCT01744249), enrolling Thy-NETs as well.

Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), also known as coronavirus disease 19 (COVID-19),
appeared in mainland China, starting from Wuhan, Hubei, in
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late 2019, and resulted in a catastrophic worldwide outbreak
[3]. Over the past 5 months, this outbreak has rapidly wor-
sened from an epidemic to a pandemic [4].

In Italy, the first cases were identified at the end of
February 2020 and its dramatic spread immediately came
afterward [3].

COVID-19 can evolve from a mild respiratory tract ill-
ness with cough, sore throat, myalgias, and fever up to
severe interstitial pneumonia with severe dyspnea, even
proving fatal in many cases [5]. Cancer patients are sup-
posed to be at a higher risk than the general population of
contracting the infection and developing complications of
COVID-19 due to their baseline and/or anticancer therapy-
induced immunosuppressive status. Those with thoracic
cancers are particularly at risk [6, 7].

A metastatic Thy-NET: a case report

We report the case of a patient with advanced Thy-NET
(atypical carcinoid in accordance with the 2015 WHO
classification [2]) on the above-mentioned phase II/III trial
with AXI for 1 year with stable disease as best response,
alongside pneumonia caused by SARS-CoV-2, successfully
treated with medical therapy.

On March 17, 2020, a 73-year-old Italian male patient
with Thy-NET with bilateral pleural, mediastinal node, and
bone metastases presented for a scheduled consultation with
89% peripheral oxygen saturation (SpO2), severe asthenia,
and exertional dyspnea. The appearance of the aforemen-
tioned symptoms, combined with symptoms interpreted as
side effects from the antitumoral therapy (mild hypothyr-
oidism and renal failure), supported the suspicion that the
patient had been included in the experimental arm. This
suspicion had therefore led the treating oncologist to
interrupt AXI/Placebo ten days earlier as a precaution.

The patient had previous gastric cancer and concurrent
diabetes mellitus on oral metformin. No contacts with sus-
pected cases of COVID-19 were identifiable in his recent
clinical history.

Chest CT scan revealed bilateral signs of interstitial
pneumonia (Fig. 1a). A throat swab on real-time reverse
transcription-polymerase chain reaction was performed,
resulting positive for SARS-CoV-2. Laboratory tests
showed increased white blood cell counts, neutrophil
counts, neuron-specific enolase, and chromogranin-A
plasma levels.

In accordance with local procedures, it was recom-
mended that the patient stay isolated at home.

He received hydroxychloroquine 400 mg/day over
5 days and azithromycin 500 mg/day over 14 days. He was
phone-monitored by his general practitioner plus the treat-
ing oncologist. One week later, PCR and procalcitonin were

1.7 × ULN (upper limit of normality) and 48 × ULN,
respectively, without further clinical manifestations. Oxy-
gen saturation progressively improved as did symptoms. At
3 weeks from diagnosis, two consecutive throat swabs
resulted negative for SARS-CoV-2 and the Chest CT scan
showed improvement bilaterally (Fig. 1b). In accordance
with some experience reporting a specific role in the man-
agement of COVID-19 [8, 9], interleukin-6 (IL-6) and anti-
cardiolipin IgG (CARG) and IgM (CARM) levels were
tested and they were found twofold × ULN and within
normal range, respectively. D-dimer was found fivefold ×
ULN. As the patient fully recovered, AXI/Placebo were
restarted on April 14, 2020 (Fig. 1c).

Discussion

To the best of our knowledge, this is the first report of a
patient with an advanced NET with a COVID-19 pneu-
monia. Although not receiving any immunosuppressive
antitumor therapy, our patient was a high-risk patient due to
his advanced thoracic cancer, with pleural and lung par-
enchymal metastases in addition to his age. Furthermore, he
had been heavily pretreated and he had relevant comor-
bidities, such as diabetes.

At present, no therapy is universally recognized as
effective for the COVID-19 pneumonia. At the time of
writing, the European Medicines Agency is evaluating over
40 drugs and 12 vaccines for COVID-19. Whether the
favorable evolution of COVID-19-related pneumonia in our
patient was due to the hydroxychloroquine and antibiotic or
to the natural indolent history of the disease is an open
question. Moreover, it remains unclear why some people,
younger than our patient, or patients without comorbidities
have had an aggressive course of COVID-19 infection
while others, with all the prerequisites to get worse, as our
case, have completely recovered.

How patients with an advanced cancer on chronic anti-
tumor therapy should be managed in order to avoid or treat
COVID-19 is a matter of debate.

Some open questions concern the level of risk of
COVID-19 for thoracic cancer patients, including patients
with NET histology compared with other tumor types; the
discontinuation of antitumor therapies when the patient
may have mild symptoms of interstitial pneumonia and yet
may have an aggressive cancer; and the role of IL-6,
CARG/CARM, D-dimer and coagulation in general, as
potential predictors of severity of coagulopathy in this frail
population.

Some national oncological organizations have published
guidance about cancer patient management during the
COVID-19 outbreak. Moreover, leading scientific interna-
tional medical societies, the American Society of Oncology
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(ASCO) (http://asco.org) and the European Association of
Medical Oncology (http://esmo.org), have now also issued
relevant information, frequently asked questions, and
advice.

Among them, although the data are limited, ASCO is the
only body that strongly suggests interrupting anticancer
therapies in patients with active COVID-19, since

continuing treatment may lead to further immunosuppres-
sion and risk of serious complications. Accordingly, Zhang
et al. [10] reported that cancer patients should avoid
therapies that could result in immunosuppression status or
have their dosages reduced if COVID-19 coinfection is also
present. By contrast, Liang et al. [6] observed that patients
with lung cancer did not have a higher probability of serious

Fig. 1 a Thorax CT scan with radiological signs of interstitial pneu-
monia from COVID-19 (17 March 2020): subsegmental peripheral
patchy ground-glass opacities (GGOs) with obscure boundaries and
mainly subpleural distribution associated with some areas of focal
thickening. b Thorax CT scan with improved radiological signs of

interstitial pneumonia from COVID-19 (10 April 2020): partial reso-
lution of the ground-glass opacities with septal thickening and
reduction of the focal thickening areas. c Chronological clinical trend.
Time course of the clinical features of the patient, therapies, laboratory
tests, and CT scan during SARS-CoV-2 pneumonia
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events compared with patients with other cancer types. In
this regard, an insightful paper from Mount Sinai Hospital
experience showed lower mortality rates of COVID-19 in
cancer patients above 50 years of age as compared with
patients without cancer [11]. Among cancer patients and
SARS-CoV-2 coinfection, they also suggest more intensive
surveillance and treatment especially in older patients or
those with other comorbidities.

However, no specific recommendations were reported in
the aforementioned statements regarding either NETs or
targeted therapies.

Zhang et al. [12] illustrated that biological antitumor
therapy could be maintained or restarted after a short tem-
porary interruption in patients with thoracic cancer.

Therefore, we suggest that patients with advanced NETs,
even thoracic, on chronic TKI and SSAs should not stop
their antitumor therapy and be managed on a case-by-case
basis when overlapping COVID-19 pneumonia is present.

We are well aware that in our case the specific study
design could induce other investigators to think differ-
ently. In fact, on the one hand if the patient is included in
the conventional arm, the favorable tumor trend could not
be influenced by the AXI at all and the tumor stability
could depend on the natural history of the tumor itself. On
the other hand, if the patient is in the experimental arm,
AXI could have a favorable impact on the patient’s
prognosis indeed its early discontinuation could have a
negative effect on the whole therapeutic strategy of the
patient. In this latter case, it should be taken into account
that the high D-dimer level could underline a potential role
of AXI which, based on its specific mechanism of action
[13], could favor the occurrence of venous thromboem-
bolic and pulmonary embolic events, as described in a
clinical trial [14]. In addition, impaired coagulation para-
meters have also recently been associated with a higher
risk of acute distress respiratory syndrome and death [15]
in patients with COVID-19, although the impact of this
correlation is yet to be determined. This means that the
decision to discontinue AXI in our case should strike a
good balance between the goal of tumor control and the
potential embolic events.

Moreover, our experience suggests that although cancer
patients are associated with the same clinical definition,
“oncological”, they could be markedly different in terms of
immunosuppressive risk and clinical behavior, and even con-
comitant illness may arise, or already be present. They could
thus be managed in personalized ways. Therefore, a general-
ized approach to cease antitumor therapy in COVID-19
patients in some specific cancer categories could be detri-
mental. In particular, neuroendocrine neoplasms include not
only low-aggressive diseases with a relatively good prognosis
despite being metastatic, but also those that are biologically and
clinically aggressive. In each case, discontinuing anticancer

therapy at an early point could result in undertreatment,
adversely affecting the cancer prognosis.

Furthermore, where COVID-19 pneumonia is also pre-
sent, a case-by-case management is recommended,
according to the clinical behavior of the pneumonia, the
clinical status of the patient, and status and prognosis of the
underlying cancer.

Conclusion

To conclude, the risk and severity of SARS-CoV-2 may be
due to various factors attributable to the patients, the neo-
plasm and the virus itself. For all these reasons, the decision
to pursue antitumoral therapies, especially therapeutic agents
without an immunosuppressive effect, should be discussed in
a multidisciplinary setting, sharply focusing on the immediate
and long-term objectives of the whole therapeutic strategy.
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