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What immuno-oncology research 
can tell us about COVID-19
Dr Jing Watnick discusses how lessons learnt from cancer immunotherapy treatments could be applied 
to the development of COVID-19 therapies.

WHILE THERE IS still much 
to be learned about 
COVID-19, it is known that 
the immune system plays 

a critical role in the progression of many 
of the most life-threatening symptoms 
in patients with the novel coronavirus. 
Symptoms such as cytokine storms and 
acute respiratory distress syndrome 
(ARDS) are driven by the excessive release 
of inflammatory cytokines that can 
overwhelm and harm organs as well as 
block the immune system’s ability to find 
and kill infected cells. As such, drugs that 
block immune suppression and blunt the 
production of inflammatory cytokines 
could have tremendous benefits in 
restoring the immune balance necessary 
to alleviate some of the deadliest 
COVID-19 symptoms.

On the cellular level, SARS-CoV-2 
infection and the destruction of lung cells 
triggers a local immune response through 
the recruitment of macrophages and 
monocytes that respond to the infection, 

the release of cytokines and priming of 
adaptive T- and B-cell immune responses. 
In most patients, this process can resolve 
the infection, but in some a dysfunctional 
and hyperinflammatory immune response 
occurs, potentially causing severe 
lung damage and systemic pathology. 
In these patients, the immune response 
triggers a cytokine storm that mediates 
widespread lung inflammation. In those 
with severe COVID-19 who were admitted 
to the intensive care unit (ICU), higher 
blood levels of interleukin (IL)- 6, IL-2, IL-7, 
IL-10, granulocyte colony-stimulating 
factor (G-CSF), IP-10, MCP1, macrophage 
inflammatory protein 1α (MIP1α) and 
tumour necrosis factor (TNF) have been 
observed. IL-6 levels in these patients 
continued to increase over time and were 
revealed to be a statistically significant 
risk factor associated with in-hospital 
death.1 It is more difficult to modulate 
this hyperimmune response once patients 
manifest signs of severe disease such as 
the need for mechanical ventilation or ICU 

support and/or if patients have irreversible 
end-organ damage.

Approaches currently being explored
Aside from remdesivir, no antivirals 
have been shown to provide clinical 
benefit against COVID-19 at present. 
Other supportive agents, for example, 
blockade of one of the components of an 
IL-6 overactive cytokine response, do not 
yet have consistent and clinically-proven 
beneficial results from controlled 
trials. Agents such as corticosteroids, 
anticoagulants, immunoglobulin, 
nitric oxide and interferons are being 
evaluated in ongoing clinical trials. 
Additionally, convalescent plasma, 
a form of passive immunotherapy, 
has been trialled in over 18,000 patients 
as of 1 June, according to the Mayo Clinic. 
While this treatment appears to be 
safe, its efficacy is not yet clear as the 
vast majority of patients who received 
it have had severe symptoms and were 
gravely ill.2
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While there has been an incredible 
surge in clinical trials over the past few 
months, several problems related to trial 
design and interpretation have emerged. 
The urgency of the COVID-19 pandemic 
has resulted in the initiation of many 
trials that are uncontrolled and provide 
only anecdotal evidence of any benefit 
– or a lack thereof. Moreover, the target 
population for many of these agents are 
hospitalised patients, but the process 
of determination for the subjects who 
will benefit most is complex and has not 
yet been established. Lastly, although 
initial vaccination data appear hopeful, 
the availability of a vaccine that is safe 
and results in productive immunity against 
SARS-CoV-2 for the young, elderly and 
those at most risk appears to be many 
months away, at best.

Both cancer and COVID-19 
hijack the immune system
In viral infections such as COVID-19, 
the normal immune response is 
a balanced and co-ordinated attack 
with a tightly orchestrated resolution 
phase once the virus is cleared. 
In COVID-19 and cancer – which likely 
have parallel but not identical ways 
of misdirecting the immune system 
– the body’s response may be ‘stuck’ in 
a proinflammatory state which, in the 
case of an acute viral infection, can lead 
to cytokine storms and severe damage to 
the surrounding tissue while not allowing 
destruction of the virus. Cancer, however, 
is slightly different, because malignant 
cells grow slowly (usually over a period 
of many years before detection) and this 
longstanding proinflammatory state does 
not cause surrounding tissue destruction, 
but rather exhausts the immune system 
which then ‘tolerates’ the growing 
tumour. In both instances, the immune 

system has been diverted from its natural 
course. One key controller mechanism, 
a substance which the body naturally 
produces, is thrombospondin 1 (Tsp-1).

Tsp-1 modulates the immune response 
in ways that may be beneficial to 
both COVID-19 and cancer patients. 
For example, Tsp-1 is a potent endogenous 
inhibitor of new blood vessel formation. 
A recently published study revealed that 
the lungs of patients who died from 
COVID-19 had brisk angiogenesis (new 
blood vessel formation).3-5 In cancer, 
tumours cannot grow without a new 
blood supply and anti-angiogenic drugs 
have been shown to be successful at 
treating cancer – several have already 
been approved for this use. Additionally, 
in severe COVID-19, there is an abundance 
of pro-inflammatory macrophages 
that help to divert the normal immune 
response.6 Moreover, a second cell type 
that potently suppresses the immune 
response, myeloid derived suppressor 
cells (MDSCs), have been found at 
elevated levels in the lungs of COVID-19 
patients.7 These results add mechanistic 
insight into the findings that cytotoxic 
T cells are decreased and regulatory T cells 
(Tregs) are increased in the circulation of 
COVID-19 patients. The same conclusions 
have been reported for cancer. Tsp-1 can 
modify these cells and may be able to 
rebalance and focus the immune response 
on a virus or cancer cell.

Based on these findings, 
Vigeo Therapeutics is exploring the use of 
a TSP-1 inducer named VT1021 to inhibit 
COVID-19 hyperinflammation development. 
VT1021 stimulates Tsp-1 in MDSCs that 
are recruited to the lungs and livers of 
patients, as has been demonstrated 
in patients and pre-clinical models of 
multiple cancer types.8,9 The increased 
Tsp-1 that subsequently accumulates in 

these tissues mediates the reprogramming 
of inflammatory macrophages to 
pro-phagocytic macrophages.10 
By reprogramming these two potent 
suppressors of the immune response, 
VT1021 can prevent or suppress cytokine 
storms, as Tsp-1 is a negative regulator 
of pro-inflammatory cytokines including 
IL-6, TNFα, IL-1β, IL-2 and IL-10.11-14 
Thus, there is a good rationale to believe 
that the optimum time to administer 
a Tsp-1 inducer would be when hospitalised 
patients present with mild to moderate 
COVID-19; in other words, patients who 
seek help after an early infection but before 
irreversible pulmonary and other organ 
system damage has occurred.

Thankfully, the biopharma industry 
is rising to the challenge of testing 
and developing potential therapies for 
COVID-19 patients and drawing on a deep 
bench strength of scientific innovation. 
It may be that everything we know about 
cancer and the way it corrupts the body’s 
immune defense system could lead us to 
a new therapeutic that can stop cytokine 
storms and ARDS before these become 
life-threatening to patients. 
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