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A B S T R A C T

The severe acute respiratory syndrome coronavirus 2 (SARS-CoV2) and its clinical manifestation, the cor-
onavirus disease 2019 (COVID19) have rapidly spread across the globe, leading to the declaration of a pandemic.
While most present mild symptoms, it appears as though nearly 20% of confirmed patients develop significant
complications. These include acute respiratory distress syndrome, septic shock and multi-organ failure, with a
3–6% mortality. A plethora of treatments has been or is being assessed, but to date, none has been proven
effective. Management is mainly symptomatic, with organ support for the critically ill. Several reports, mainly
case series, from across the world have concluded that patients with malignancy appear more susceptible to
severe infection and mortality from COVID-19. This could be attributed to immunosuppression, co-existing
medical conditions and underlying pulmonary compromise which is often the case in lung malignancy. Patients
with haematological cancer and those who are receiving active chemotherapy treatment may be at greatest risk
due to increased immunosuppression. This pandemic tested the resilience of worldwide health-care systems in an
unprecedented manner. It has forced oncologists to rethink the entire diagnostic and therapeutic process, based
on the local prevalence and impact of COVID-19. In this review we will discuss the impact of COVID-19 on
patients affected by cancer, their diagnosis and management, as well as the pathophysiology of COVID-19 in-
duced acute respiratory distress symptoms and currently investigated treatment approaches.

Introduction

Since the inception of severe acute respiratory syndrome cor-
onavirus 2 (SARS-CoV-2) in Hubei province, China, in late 2019, it has
rapidly spread across the globe [1]. On the 11th of March 2020, the
World Health Organization (WHO) declared a coronavirus disease 2019
(COVID-19) pandemic, the magnitude of which has only continued to
soar since [2]. While the clinical manifestations of COVID-19 are mild
in the majority of those infected, it appears as though nearly 20% of
confirmed patients develop significant symptoms. These include acute
respiratory distress syndrome (ARDS), septic shock and multi-organ
failure. A non-negligible proportion requires oxygen therapy and ad-
mission to an Intensive Care Unit (ICU), with an overall 3–6% fatality
risk for infected patients [3]. To date, many treatments have been
evaluated, some still under assessment, but none has proven to be ef-
fective. Clinical management is mainly symptomatic, with organ sup-
port in the ICU for critically ill patients.

While data are limited at this stage, case series from China and Italy
initially reported that patients with malignancy were more susceptible
to severe infection and mortality from COVID-19 [4,5]. A higher risk
could be due to immunosuppression, increased co-existing medical

conditions, and, in cases of lung malignancy, underlying pulmonary
compromise. Haematological cancer patients, or those that are re-
ceiving active chemotherapy treatment might be most vulnerable to
complications due to increased immunosuppression.

This pandemic has strained and tested the resilience of worldwide
health-care systems in an unprecedented manner, forcing hospital
wards and ICUs to rapidly repurpose staff and augment intake capacity
to cope with COVID-19 patients. An unavoidable consequence is the
deprioritisation of elective clinical or non-emergency services.
Moreover, the widespread population lockdown and fear of contracting
COVID-19 has led to a reduction in the presentation and referral of
symptomatic patients from primary care to hospitals. To reduce the risk
of exposure for patients with cancer, many centres have set up stringent
measures to limit access to their premises to patients and their care-
givers. The entire diagnostic and therapeutic process in oncology has
widely been reshaped based on the local prevalence and impact of
COVID-19.

A number of recommendations aiming to prioritise oncological
treatments has been issued [6,7], to ensure optimal cancer care in the
face of ongoing stress and distress. Current projections indicate that
COVID-19-related disruption of healthcare systems could potentially
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last 16–18 months, perhaps even longer, until there is an increased herd
immunity due to either exposure or large-scale vaccination.

In this review we will discuss the impact of COVID-19 on cancer
patients, their diagnosis and management, as well as the pathophy-
siology of COVID-19 induced ARDS and currently investigated treat-
ment approaches.

SARS-CoV-2, COVID-19 and immunity

Multiple pathways are involved in triggering an infection with
SARS-CoV-2. In the initial SARS-CoV, ACE2 was identified as its func-
tional receptor, both in vitro and in vivo [8]. This is pertinent today, as
SARS-CoV-2 and SARS-CoV share the same receptor binding domain.
ACE2 has a critical role in viral entry into host cells. This was confirmed
in mice overexpressing human ACE2 who developed more severe dis-
ease when infected with SARS-CoV [9]. ACE2 is present in multiple
tissues including the heart, kidneys, blood vessels, and intestines
[10–15] but is primarily expressed in alveolar epithelial type II cells.
These produce surfactant and play a key role in pulmonary gas ex-
change [16]. Any damage to these cells could result in severe lung in-
jury. SARS-CoV also decreases ACE2 expression levels, thereby wor-
sening lung injury [8,17]. Therefore, ACE2 appears to play a double
role, both regulating the entry of SARS-CoV into cells and protecting the
lung from injury [15]. The ACE2 tissue distribution could contribute to
the multi-organ failure seen in patients affected by severe COVID-19
[18,19].

Phase I-II trials testing human recombinant soluble ACE2
(hrsACE2), have been performed [20,21] and recently [22] have found
that hrsACE2 can dramatically lower viral growth in vitro. It is too
premature to speculate on the clinical efficacy of such an approach.

COVID-19 is characterized by unbridled immune cell activation.
This could explain worse outcomes in elderly people and patients with
active cancer. The concept of “inflamm-aging” defines the increased
baseline inflammation developed as one ages [23]. This immune de-
regulation observed in older patients, or in lung cancer where there
could be chronic pulmonary inflammation, both from the tumour mi-
croenvironment and the frequent underlying lung pathology [24], may
favour a surge in pro-inflammatory cytokines and drive the severe pa-
thogenesis of COVID-19 in these special populations.

The pathophysiology of COVID-19 is yet to be fully understood.
SARS-CoV-2 appears to trigger an excessive non-effective host immune
response with severe lung injury [25]. The infection can result in a
cytokine storm with haemophagocytic lymphohistiocytosis (HLH),
presenting with increased plasma concentrations of proinflammatory
cytokines including interleukin (IL) 2, 7, and 10, granulocyte-colony
stimulating factor (g-csf), interferon (IFN)-γ-inducible protein, mono-
cyte chemoattractant protein, macrophage inflammatory protein and
tumour necrosis factor (TNF)-α [26]. The hallmark feature of HLH is an
over-activation of tissue macrophages, releasing a storm of cytokines
leading to rapidly progressing organ dysfunction. Pancytopenia, tissue
haemophagocytosis, hepatobiliary dysfunction, disseminated in-
travascular coagulation, and central nervous system, dysfunction can
ensue, with potentially lethal consequences. During this process, tissue
macrophages can over-produce IL-1β which, through autocrine stimu-
lation, may sustain further inflammatory cytokine release. In addition,
IL-1 signalling is one of the main drivers of the acute phase response to
a viral infection [27], with consequent Th17 lymphocytic differentia-
tion [28] and the typical immuno-pathogenic picture seen in ARDS with
acute lung injury [29].

Elevated serum levels of IFN-γ have been identified in patients with
ARDS in COVID-19 [30,31]. IFN-γ could enhance IL-6 production in
monocytes. IFN- γ is a multifunctional pleiotropic inflammatory cyto-
kine. It can directly enhance IL-6 production in monocytes [32] but also
acts via JAK1/JAK2 signalling, activating a downstream cascade [33].

The implications of COVID-19 for cancer patients

Compared to the general population, patients affected by cancer
harbour a higher risk of contracting infection [34]. This increased
susceptibility is partially due to the cancer itself, exerting a chronic
immunosuppressive state, and can exacerbated by cytotoxic therapies.
Therefore, it is expected that cancer patients be at higher risk, both of
infection and complications, during the COVID-19 pandemic. An in-
fection could have direct and indirect prognostic implications. First, the
former are severe or mortal complications. The latter are cancer treat-
ment delays or hospitalizations, which could hamper the efficacy of
therapy and lead to cancer-related morbidity or even death. A number
of recent publications detail the possible impact of COVID-19 on cancer
patients (Table 1).

Liang et al. [35] reported a cohort of patients with COVID-19,
among whom there was an important representation (1%) of cancer
patients. Unsurprisingly, given the inherent associated pulmonary fra-
gility, lung cancer was the most frequent type (5 [28%] of 18 patients).
Furthermore Yu et al. [36] published a retrospective analysis of 1524
patients with cancer who were admitted in Wuhan University Hospital
and reported the incidence and outcome of COVID-19 among those
patients. Patients with cancer had higher risk of SARS-CoV-2 infection
(OR, 2.31; 95% CI, 1.89–3.02) compared to the general population.
This risk appears increased in both patients with or without active
anticancer treatments. The most likely to develop COVID-19 were pa-
tients with non-small cell lung cancer and those above the age of 60.
Recently, Ruan et al. [37] showed that, among patients who died from
COVID-19, 63% had underlying disease, whereas 41% of those dis-
charged did. An early report of a subset of patients who died from
COVID-19 in Italy found that 20.3% of the deceased had active cancer
[38]. All of this underlines the increased risk for cancer patients, par-
ticularly lung cancer patients.

At the AACR [39], the TERAVOLT (Thoracic cancers international
COVID- 19 collaboration) registry, a global collaboration involving 21
countries and endorsed by several oncology societies, was presented. It
is the first large dataset for patients with COVID-19 and thoracic ma-
lignancies, regardless of therapies administered. Data were presented
for the first 200 patients enrolled in the registry up to April 12, 2020.
The median age was 68 years old, the vast majority had stage IV NSCLC.
Most of the patients (74%) were on active anticancer treatment. The
most frequent symptoms reported were fever, cough and dyspnoea and
the most common complications were pneumonia, in 79.6%, and ARDS,
in 26.8%. 76% of infected patients were admitted to hospitals and
33.3% of them died. Most patients were not admitted to the ICU, al-
though the reason for this was not clearly explained. No clear asso-
ciation was found between any specific cancer treatment and risk of
death. The multivariate analysis adjusted for the most important risk
factors in the general population did not identify a risk profile for
COVID-19 mortality in these patients.

Further data support the initial findings about increased mortality
due to COVID-19 in patients with cancer. Dai et al. [40] performed a

Table 1
List of publications on impact of COVID-19 on cancer patients.

Number of
patients

Cancer
patients

Mortality among cancer
patients (%)

Garassino et al NA 200 33.3
Dai et al NA 154 11.4
Barlesi et al NA 137 15
Liang et al 2007 18 50*
Metha et al NA 218 28
Robilotti et al NA 423 9
Luo et al NA 69 24

* = Invasive ventilation or death.
NA = not available.
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prospective, observational multicentre study which included 105
cancer patients and 536 age-matched non-cancer controls with con-
firmed COVID-19. Patients with cancer had higher rates of death (OR
2.34, 95% CI [1.15, 4.77]; p = 0.03), ICU admission (OR 2.84, 95% CI
[1.59; p < 0.01), developing at least one severe or critical symptom
(OR 2.79, 95% CI [1.74, 4.41]; p < 0.01) and chances of needing in-
vasive mechanical ventilation. Again, lung cancer was the most fre-
quent cancer type (22 [20.95%] of 105 patients), followed by gastro-
intestinal cancer (13 [12.38%] of 105 patients), breast cancer (11
[10.48%] of 105 patients), thyroid cancer (11[10.48%] of 105 patients)
and haematological cancer (9 [8.57%] of 105 patients). Moreover,
patients with haematological cancer, lung cancer, or with metastatic
cancer (stage IV) had the highest frequency of severe complications.
Non-metastatic cancer patients experienced similar rates of severe
complications to those observed in patients without cancer. Patients
who received surgery had higher risks of having severe events, while
patients with only radiotherapy did not demonstrate significant dif-
ferences in severe events when compared to patients without cancer.

An Italian study analysed the characteristics of patients who had
died from COVID-19. The infection was more likely to be fatal among
elderly patients and those with more than one comorbidity. Of 355
patients whose medical charts were reviewed, 87 (24.5%) had active
cancer [38]. The estimated prevalence in the general population varies
between 0.3 and 13%. A recent meta-analysis has indicated that the
pooled prevalence of the virus in patients with cancer is as high as
2–3% [41], suggesting that cancer patients are largely over-represented
among fatalities.

Two experiences from New York, have been recently published. The
first, by Metha et al. [42] reported on COVID-19 mortality in patients
with cancer at the Montefiore Medical Center. A total of 218 COVID-19
positive patients with malignancy was identified from March 18th to
April 8th, 2020. In this cohort, 61 (28%) of cancer patients died from
COVID-19 with a case fatality rate of 37% (20/54) for haematological
malignancies and 25% (41/164) for solid malignancies. Among solid
tumours, 6/11 (55%) were lung cancer patients. Mortality was also
associated with older age and the presence of multiple comorbidities.

The second series from New York was published by Robilotti et al.
[43] at the Memorial Sloan Kettering Cancer Center. They reported the
epidemiology of COVID-19 illness experienced at their centre, with an
analysis of risk factors for severe infection in cancer patient popula-
tions. Roughly 40% (169/423) of the patients with cancer diagnosed
with COVID-19 were admitted, 20% (85/423) developed severe re-
spiratory illness, and 9% (38/423) died. Older age (≥65 years) and
having had immune checkpoint inhibitors within the last 3 months
were predictive factors associated with hospitalization and severe dis-
ease, while chemotherapy within 30 days and major surgery were not.

The only results that are an outlier regarding poor outcomes asso-
ciated with cancer come from the Gustave Roussy experience, recently
presented at the AACR conference [44]. It reported data on 137 COVID-
19 patients with cancer, haematological cancers and breast cancer
being most common. Nearly 60% had active advanced disease, while
40% were either in remission or being treated with potentially curative
therapy. Within the entire cohort, 25% had worsening COVID-19 after
admission, 11% were admitted to the ICU and 15% died. Patients af-
fected by haematological cancer were more likely to have worse out-
comes. Treatment with chemotherapy within the past three months, but
not targeted therapy or immunotherapy, doubled the likelihood of
worsening disease. However, this only applied to people with active or
metastatic cancer, not those whose disease was localised or in remis-
sion. The 15% death rate among cancer patients at Gustave Roussy was
comparable to that observed in the general population. Nonetheless,
patients with haematological malignancies, those on chemotherapy and
who are frail remained at increased risk death.

Cancer management

Such findings highlight the importance of implementing strict in-
fection control measures and reorganising cancer care in areas in which
SARS-CoV-2 is endemic. Since the outbreak, a number of management
guidelines has emerged about the optimal management of patients with
cancer during the COVID-19 pandemic [6,7]. All of the recommenda-
tions are to be interpreted in light of certain considerations, including
the extent of the epidemic, the local healthcare structure capacity, the
individual risk of infection, the status of the cancer, patient co-
morbidities, age and treatment characteristics. Whether to continue
cancer therapy or interrupt it remains a contentious subject. In certain
malignancies, a timely diagnosis and treatment are strongly warranted,
with a major impact on survival. While in others, in early stages, opting
for surveillance, such as in low-risk prostate cancer, postponing cancer
treatment or identifying alternative treatments, such as stereotactic
ablative radiotherapy instead of lung surgery, may be an option during
the COVID-19 pandemic in at-risk patients.

As a general recommendation, all patients receiving curative cancer
therapy should continue their treatment despite the potential risk of
COVID-19 infection during anticancer therapy. Delaying treatment for
patients with metastatic disease could result in performance status
deterioration, admission for symptom palliation, and progressive dis-
ease and poorer outcomes.

In some circumstances, surgery could be delayed. For example, in
selected early-stage hormone-positive breast cancer patients, hormonal
therapy could be used as a bridge for additional months if needed,
particularly in areas where ICU beds are lacking.

An essential part of the strategy to safeguard cancer patients is the
implementation of strict personal precautions, social distancing, and
universal masking. Another concrete step is to expand ICU capacity,
ensuring that patients with cancer are not proscribed access. The set-up
of a telemedicine service is also important, while ensuring treatments
continue unaltered, as reducing the number of visits to the hospital is
imperative to lower the risk of infection. In addition, several centres
have use a triage system for all patients before entering hospital pre-
mises. It includes screening temperature checks and questionnaires,
with ensuing rhino-or oro-pharyngeal swabs in case of suspicious re-
sults. Some centres even have created SARS-CoV-2 free-zones, ruling
out infection in all patients, even asymptomatic ones, before admitting
them to the hospital for cancer therapy or to deliver outpatient systemic
chemotherapy.

The oncology community has been under increasing pressure to
protect cancer patients and ensure their safety while maintaining
treatments [45]. This complex task brings with it an emotional struggle
as we balance the desire to cure or treat our patients, with the fear of
losing them from infection [6,46].

Interaction between COVID-19 and immune-checkpoint inhibitors
treatments

Given the higher risk of death due to COVID-19 in patients with
cancer, there has been increasing concern about the risk related to the
administration of immune-checkpoint inhibitors (ICIs). Severe auto-
immune pneumonitis and COVID-19 pneumonia share similar clinical
and pathological patterns. Furthermore, it has been hypothesized that
initial lung injuries induced by ICI could increase the risk of developing
severe COVID-19 pneumonia [47]. There is a sound biological rationale
pertaining to overlapping mechanisms of cytokine release (Fig. 1).

SARS-CoV-2 induces excessive and aberrant non-effective host im-
mune responses that are associated with potentially fatal severe lung
injury [25]. In some severe cases, the infection is associated with a
cytokine storm and HLH.

The resulting elevation of IL-6, IFN- γ and other cytokines, provokes
symptoms, some mild such as fever, malaise and myalgia, and others
more intense such as organ impairment, including lung failure.
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Moreover, the pathological findings associated with ARDS in COVID-19
showed abundant interstitial mononuclear, predominantly lympho-
cytic, inflammatory infiltrate in the lungs, once more highlighting the
key role of immune hyperactivation mechanisms in severe COVID-19
pneumonia [48]. On this basis, a synergic mechanism between ICI and
COVID-19 pathogenesis, involving T lymphocyte or macrophage hy-
peractivation and cytokine release would not seem implausible. While
the Memorial Sloan Kettering Cancer Center data support this hypoth-
esis of increased mortality on ICI, the other series do not [44] and data
are globally too scarce to corroborate this hypothesis. Finally, given the
ubiquitous use of ICI in oncology today, it is important to acknowledge
that we do not know if the risk of developing COVID-19 with ICI is
higher than with chemotherapy.

Treatment of COVID-19

Currently, there is no standard treatment and different protocols
have been adopted in hospitals. In this section, we detail some of the
most used and studied options.

Steroids and immunomodulatory drugs

Corticosteroids are widely used to prevent lung injury caused by
severe community-acquired pneumonia due to their excellent phar-
macological effects on the suppression of exuberant and dysfunctional

systematic inflammation [49]. However, the use of steroids in COVID-
19 is controversial and based on limited, contradictory observational
evidence.

Wu et al. [50] recently published their experience on the adminis-
tration of methylprednisolone in patients with COVID-19 and ARDS.
They reported that despite a possible efficacy of steroids, 23 out of 50
(nearly 50%) of the patients had died. The ICU mortality of critically ill
patients with COVID-19 pneumonia, and receiving low-dose corticos-
teroids mirrors these results. In a further cohort of 46 patients in the
same setting, short duration (5–7 days) steroids reduced the duration of
oxygen dependence and improved disease course [51], suggesting that
corticosteroids may enhance oxygen saturation and arterial oxygen
tension/inspiratory oxygen fraction in the acute phase of this infection.

Two larger retrospective studies found a discordant impact of ster-
oids on patients with COVID-19 and pneumonia. The first, with 201
patients, suggested that methylprednisolone may benefit patients who
develop ARDS (n = 88), reducing mortality. The second, among 244
critically ill patients with COVID-19 [52] concluded that corticosteroid
use was independent from the 28-day mortality risk. However, an in-
creased corticosteroid dosage was significantly associated with elevated
mortality risk. This suggests that if steroids are beneficial, they are of
limited benefit and not a panacea, and should be administered cau-
tiously. In the WHO [53] issued guidelines on COVID-19 therapeutic
management, steroids are not recommended.

Steroid-sparing immunomodulatory approaches appear more

Fig. 1. Potential overlapping mechanisms of cytokine release in COVID-19, immune-checkpoint inhibitor induced pneumonitis and CAR T cell induced cytokine
release syndrome.
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promising in the treatment of COVID-19. IL-6 blockade is of particular
interest. It is frequently administered to patients with cancer in the
context of immune checkpoint-inhibitor (ICI) induced pneumonitis
[54], as well as to dampen cytokine-release syndrome in the aftermath
of CAR-T cell therapy [55]. SARS-CoV-2 ARDS results from un-
controlled severe acute inflammation with possible acute lung injury
and subsequent release of pro-inflammatory cytokines including IL-6,
IL-1, IFN-γ and TNF-α [56].

Additionally, IL-6 stimulates T-cell proliferation and hinders the
ability of pulmonary dendritic cells to prime naïve T-cells, thus down-
playing the adaptive immune response [56]. A monoclonal antibody,
anti-IL-6R, tocilizumab (TCZ), has been administered in a number of
cases in China and Italy to patients with severe COVID-19 pneumonia.
Recently, a report from the Society for Immunotherapy of Cancer
[57,58] was published on the potential efficacy of TCZ in this circum-
stances, leading to compassionate use of TCZ in several countries. As a
consequence many controlled clinical trials are ongoing
(ChiCTR2000029765 and TOCIVID-19, COVACTA).

Based on a biological rationale, many other immune-modulating
therapies are potential therapeutic candidates. These include agents
able to alleviate activation of JAK1/2 using ruxolitinib, of IL-6/IL-6R
signalling (using TCZ or an anti-IL-6 antibody such as siltuximab), of IL-
1 signalling (using anakinra which is a recombinant human IL-1R an-
tagonist or using canakinumab that is a human monoclonal anti-IL-1β
antibody). IL-1 blockade has been assessed and data from a phase 3
randomised controlled trial of anakinra in septic patients with features
of HLH, showed significant improvement in the 28-day survival rate,
hepatobiliary dysfunction and disseminated intravascular coagulation
patients, without significant adverse events [59]. In addition anti-IFN-γ
(using empalumab, a human anti-IFN-γ monoclonal antibody) are
promising therapeutic strategies to treat the hypercytokinemia syn-
drome associated with severe forms of COVID-19.

Intravenous immunoglobulins

Additional immunotherapies that could be considered for COVID-19
include immunomodulators that have broad anti-inflammatory effects
such as pooled normal IgG or intravenous immunoglobulin (IVIG)
therapy. IVIGs are one of the most widely used immunotherapies for a
large number of autoimmune and inflammatory diseases [60,61]. They
act by suppressing the immune activation and the secretion of pro-in-
flammatory cytokines from innate immune cells. This could, in turn
inhibit inflammatory Th1 and Th17 responses, as well as favour the
recruitment of T regulator cells (Tregs), which prevent inflammation-
associated organ damage [62].

A recent open-label trial in three patients reported benefits of IVIG
therapy (0.4 g/kg for five days) in severe COVID-19 pneumonia [63].
These results are supported by a multicentre retrospective analysis of
IVIGs as therapy for critical COVID-19 patients. However, dosing and
length of treatment remain unclear [64] with a greater benefit with
doses > 15 g/day and administered within a week of hospitalization
[65].

Efficacy data are immature, however widespread IVIG use could
prove untenable due to practical considerations. IVIGs must remain
available for immunodeficient patients whose survival essentially de-
pends on them. Furthermore, their cost is prohibitive on a large scale.
Finally, the ongoing pandemic will affect the collection of plasma from
donors for IVIG production, further impacting the current worldwide
shortage of IVIGs.

SARS-CoV-2 directed biological therapy

Using convalescent plasma from patients who were infected with
SARS-CoV-2 could represent a possible treatment. Among patients in-
fected with the previous SARS virus, there was a reduced mortality rate
in those treated with plasma infusions containing antibodies to the

virus. On a biological level, the patients had a sharp and rapid decline
in their viral load [66]. As such, developing neutralizing monoclonal
antibodies for SARS-CoV-2 may be an appealing therapeutic option and
several laboratories are actively exploring this option [67]. Before any
use of plasma antibody preparations; however, their neutralizing ac-
tivity on SARS-CoV-2 would need to be assessed. Logistical considera-
tions would also include the timing of plasma collection. Median ser-
oconversion time for IgM and IgG can take up to14 days following the
onset of COVID-19 [68]. Therefore, convalescent plasma likely should
be collected about three weeks after infection in order to optimize the
likelihood to collect a high titre of neutralizing antibodies. Preliminary
data from China have shown that convalescent plasma administration
was associated with clinical improvement in 91 out of 245 patients
affected by COVID-19 [69]. Furthermore, in 5 critically ill patients with
COVID-19, this approach appears to have resolved acute pulmonary
injuries, and reduced viral loads [70]. Randomized trials are ongoing.

Antivirals

There are many potential non-immune-modulating therapies for
COVID-19. Among them chloroquine and hydroxychloroquine are an
important focus of investigation. These antimalarial drugs have anti-
viral effects against different types of viruses, in vitro, including in HIV.
They rely on two identified mechanisms of action: inhibiting low pH-
dependent viral entry into host cells and altering post-translational
modifications of newly synthesized proteins by blocking glycosylation
[71]. Recently, chloroquine was combined with an antiviral, re-
mdesivir, showing promising early data in inhibiting the growth of
SARS-CoV-2 in vitro [72] and early trials in China suggested a potential
benefit of chloroquine in reducing the viral load improving the time to
recovery [60]. Given these results guidelines recommend its use in
China [73].

Hydroxychloroquine, which has a more favourable safety profile
than chloroquine, appears more active against SARS-CoV-2 growth, in
vitro [61]. The former’s potential role seems to be enhanced by its ef-
ficacy in clearing nasopharyngeal carriage of SARS-CoV-2, reducing the
mean duration of viral shedding from 15 to 20 days to 3–6 days [74].
Many hospital have adopted protocols that associate hydroxy-
chloroquine with azithromycin, an antibiotic with a known im-
munomodulatory effect. This combination appears to be more effective
in reducing the viral cure rate, with 100% of patients receiving the
combination virus-free after six days [63]. However, while these drugs
are now routinely used in some hospitals, there is no strong evidence
nor randomised trials proving and supporting the efficacy of any of
these molecules in COVID-19.

Numerous other antiviral studies are ongoing and but efficacy data
are not yet available. Among them, remdesivir, a nucleotide analogue
inhibitor of the EBOV RNA-polymerase RNA-dependent (RdRp), has
shown promising in vitro anti-SARS-CoV-2 efficacy [72]. In clinical
practice, data are less clear. Two phase 3 randomized, placebo-con-
trolled clinical trials of remdesevir in COVID-19 showed discordant
results. Preliminary analyses from the ACTT trial (NCT04280705) of
over 1000 patients showed a four day improvement in recovery time.
Contrarily, a Chinese study among 237 patients did not show a sig-
nificant clinical benefit [75].

A combination of lopinavir and ritonavir had also been touted as a
possible strategy for COVID-19; however, a randomized trial including
199 patients failed to prove any clinical benefit, highlighting the need
for caution when interpreting early data [76].

Conclusion

The COVID-19 pandemic has forced healthcare systems to rethink
their treatment pathways and strategies. Patients with cancer are at
high risk of complications if infected with SARS-CoV-2, both directly
due to their fragility, and indirectly due to treatment interruption.
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While we await an effective vaccine or herd immunity, SARS-CoV-2
continues to spread, and the death-toll to rise exponentially. Advancing
new therapeutic development is crucial, both to limit the number of
deaths in general population and patients suffering from cancer, and to
alleviate the strain on healthcare systems worldwide, already struggling
to cope with the number of victims of this disease.

It is essential to better understand the role of immune dysregulation
in COVID-19 and the inflammation process in order to offer an effective
treatment. Several drugs alone or in combinations are being tested in
clinical trials. To date, no drug has proven its clinical utility and could
be labelled as standard of care.

While awaiting therapeutic progress, maximal effort should be
made to protect patients with cancer from SARS-CoV-2 and to avoid any
disruption to cancer care.
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