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Two recent Lancet and Lancet Oncology papers report that cancer patients with severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) infection have higher mortality rates. Common independent factors
associated with increased risk of death were older age, history of smoking status, number of comorbidities,
more advanced performance status, and active cancer.
The disease course of cancer patients

infected by SARS-CoV-2, which causes

the illness designated as COVID-19, is

phenotypically heterogeneous. Some

patients suffer only mild or no symp-

toms, but on the other hand, some indi-

viduals develop very severe symptoms

and can follow a severe clinical pheno-

type with the development of respiratory

failure, cytokine release syndrome, and

multi-organ failure (Liang et al., 2020;

Miyashita et al., 2020; Anil et al., 2020).

Subgroups of COVID-19 patients have

been identified who appear to be at

increased risk of extreme morbidity

and mortality, including patients of

advancing age, male gender (versus fe-

male), and those with co-morbidities

such as hypertension, chronic lung dis-

ease, diabetes, and active cancer while

receiving chemotherapy (Kuderer et al.,

2020; Garassino et al., 2020). Since

COVID-19 disease started to spread

across the globe in early 2020, patients

with a diagnosis of cancer were desig-

nated as a particularly vulnerable sub-

group of the population. Cancer patients

have been reported to be not only at

increased risk of contracting SARS-

CoV-2 infection but also of running a

more severe disease course, with a

higher proportion requiring higher levels

of intensive care, having a more rapidly

evolving disease, and with increased

risk of death. As a consequence of an

assumption of ‘‘COVID-19 vulnerable’’

patients, cancer patients (of any age,

gender, or tumor subtype and stage)

have been labeled as high risk from

COVID-19 disease, and this has led to

sweeping changes in cancer manage-

ment for all cancer types over the last

few months, including abbreviation of
radiotherapy, switching from intrave-

nous to oral chemotherapy regimens,

and development of specific recommen-

dations (ESMO). Are all cancer patients

more vulnerable in case of SARS

CoV-2 infection, and should we assess

the individualised risk for a given patient,

taking into account their primary tumor

subtype, stage, age, and gender? Do

studies from the COVID-19 and Cancer

Consortium (CCC19) and from the

Thoracic Cancers International COVID-

19 Collaboration (TERAVOLT) (Kuderer

et al., 2020; Garassino et al., 2020) sup-

port sufficient evidence to perform an

optimal risk assessment for any cancer

patients? CCC-19 and TERAVOLT are

large real-world datasets investigating

risk for hospitalization and death in can-

cer patients. The CCC-19 population

included patients with several types of

malignancies (breast cancer, 21%; pros-

tate cancer, 16%; gastrointestinal, 12%;

thoracic cancers, 10%; hematological

malignancies, 22%; and others, 19%);

45% of the patients had cancer in remis-

sion, 32% stable, and only 11% pro-

gressing. The overall mortality rate in

the CCC-19 was 13% (121 out of 928

eligible patients). The TERAVOLT trial

included 200 patients with thoracic can-

cers, 74% with stage IV disease, and the

reported mortality rate was 33% (66 out

of 152 hospitalized patients). In both

studies, independent factors associated

with increased mortality are older age,

history of smoking status, number of co-

morbidities, more advanced perfor-

mance status, and active cancer.

Although a global effort has been per-

formed, there are many limitations in

both studies. They are both cross-

sectional studies. In a cross-sectional
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study, the investigator measures the

outcome and the exposures in the study

participants at the same time. These

studies are also prone to certain biases,

and we have to be careful about inter-

preting the associations and direction

of associations from a cross-sectional

survey. These studies can usually be

conducted relatively faster and are inex-

pensive, but they are limited by multiple

biases, including selection bias, recall

bias, confounding by indication, and

changes in practice and/or disease evo-

lution. There is no propensity score

adjustment, no control with non-cancer

patients, and no stratification for stage

and lines of previous therapies and other

covariate adjustment.

Which are the open questions and the

research priorities? First, in patients who

died from Covid-19-associated respira-

tory failure, the histologic pattern in the

peripheral lung is diffuse alveolar dam-

age with perivascular T cell infiltration.

The lungs from patients with Covid-19

showed distinctive vascular features,

consisting of severe endothelial injury

associated with the presence of intracel-

lular virus and disrupted cell mem-

branes. Histologic analysis of pulmonary

vessels in patients with Covid-19

showed widespread thrombosis with mi-

croangiopathy (Ciceri et al., 2020; Varga

et al., 2020; Ackermann et al., 2020)

(Figure 1). In cancer patients, this pro-

cess can also be sustained by cancer-

induced thrombophilia. Second, cancer

care prioritization and cancer care inten-

sity should be adapted to the pandemic

scenario (from 1 to 4 according to Euro-

pean Centre for Disease Prevention and

Control [ECDC]), to local R0 index, and

to health facilities resources. R0 is the
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Figure 1. Microvascular COVID-19 Lung Vessels Obstructive Thromboinflammatory Syndrome (MicroCLOTS) as Potential Mechanism of
Death in Cancer Patients
SARS-CoV-2 enters target cells through the cell surface receptor angiotensin-converting enzyme 2 (ACE2) or through transmembrane protease, serine 2
(TMPRSS2), which is expressed on the surface of lung epithelial cells. Viral particles may elicit innate immune responses of the host through different mecha-
nisms, such as the activation of alveolar macrophages (MƟ) and of the complement cascade. The activation of complement cascade not only directly causes
endothelial damage but further recruits leucocytes for amassive local release of pro-inflammatory cytokines such as interleukin (IL)-1, IL-6, IL-8, and interferon-g.
Microvascular COVID-19 lung vessels obstructive thromboinflammatory syndrome (MicroCLOTS) is one of the most important mechanisms of death for cancer
patients, who have increased risk of developing venous thromboembolism (VTE). This progressive endothelial thromboinflammatory syndrome may also involve
the microvascular bed of the brain and other vital organs, leading to multiple organ failure and death.
ACE2, angiotensin-converting enzyme 2; IL-6, interleukin 6; IL-1, interleukin 1; IL-8, interleukin 8; IL-10, interleukin 10; IL-2, interleukin 2; IFN-g, interferon gamma;
IL6 R, interleukin 6 receptor; TMPRSS2, transmembrane protease, serine 2; AEC, alveolar epithelial cell; CoV, coronavirus.
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measure used to track how many peo-

ple, on average, will be infected for

every person who has the disease and

is the most internationally used index.

R0 may also be locally used to shape

prioritization of treatments and safety

measures at local level. Possible R0

cut off levels are <0.5, 0.5–1, >1–2,

>2–3, and >3. Important factors are the

status of the viral outbreak, in terms of

availability of hospital technical and hu-

man resources, as well as of on-site

ICU ventilation capacities (Chowdhury

et al., 2020). This may explain why in

the TERAVOLT trial there is also higher

mortality rate related to lower admission

to ICU of patients with stage IV disease,

who may be excluded at triage. In

this context, should all cancer patients

or patients who we consider at risk

be tested for SARS-CoV-2 before hospi-

tal admittance for any surgical or

medical treatment? It is imperative, in

my opinion, that all cancer patients

requiring inpatient admission with fever

and upper respiratory symptoms or

chest radiographical findings with sus-

pected COVID-19 (new peripheral opac-

ities) should be segregated and isolated

and have a COVID-19 swab performed

(unless done within the past 48 h). Third,
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longitudinal serological studies are ur-

gently needed to determine the extent

and duration of immunity to SARS-

CoV-2 in cancer patients. We need to

develop an epidemiological model to es-

timate the cumulative incidence of

COVID-19 within a specific time frame

and pandemic scenario for multiple solid

tumors according to data we have. We

need to identify viral, environmental,

and immunologic factors that in combi-

nation will determine the dynamics of

SARS-CoV-2 in cancer patients. Finally,

we need to determine the COVID-19

morbidity and mortality according

to treatment (chemotherapy, targeted

therapy, immune-checkpoint blockade).

Overall, the most important message is

to allocate specific health facilities not

only for treatment of suspected and

confirmed cases of an epidemic disease

but also for treatment of cancer pa-

tients. Cancer treatment prioritization

should balance interventions based on

the magnitude of benefit and clinical

setting and stage of disease. For cancer

patients in the curative setting, regimens

and doses of adjuvant and neoadjuvant

systemic therapies should be followed,

surgery, if curative, should not be de-

layed, and in a multidisciplinary discus-
sion, risk/benefit analysis and discus-

sion with the patient should be done.
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