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CD8+ T cells: An ineffective armor
against prolonged COVID-19 in cancer patients
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In a diverse cohort of cancer patients, Lyudovyk et al.1 show that persistent COVID-19 infection is associated
with weaker humoral responses and increased CD8+ T cell responses that are ineffective in clearing virus,
particularly in patients receiving B cell-depleting therapies.
Patients with cancer, especially those

with hematologic malignancies, are at a

higher risk of severe infection and death

associated with COVID-19.2–4 Prior re-

ports suggest that adverse outcomes

are not limited only to the acute phase of

the infection: in some cases, they can be

attributed to prolonged SARS-CoV-2

infection and compromised viral clear-

ance, resulting in additional episodes of

symptomatic decompensation or inter-

ruption of cancer treatment. This has

been reported to be particularly common

in cancer patients receiving B cell-

depleting therapy, a mainstay of treat-

ment in lymphoid malignancies.5,6

In a cohort of hospitalized patients with

COVID-19 infection, Bange et al. previ-

ously reported that cytotoxic CD8+ T cell

responses play a critical role to control

the acute-phase disease, particularly in

patients with impaired B cell function.7

Patients with depleted T cell responses

had the highest mortality. However, how

the immune dysfunction in cancer pa-

tients (intrinsic to the disease itself as

well as due to immunosuppressive treat-

ments) impacts viral clearance and long-

term immune responses to SARS-CoV-2

in this vulnerable population is not fully

understood.

To characterize the factors impacting

immune recovery from COVID-19, Lyudo-

vyk et al. performed amultimodal analysis

on blood samples collected longitudinally

in a mixed cohort of more than 100 solid-

tumor and heme-malignancy patients

who developed COVID-19 and recovered

clinically.1 Prolonged SARS-CoV-2 posi-
This is an open access ar
tivity (i.e., a positive SARS-CoV-2 PCR

test R30 days after the initial positive

test) was observed in 22% of patients

overall but was significantly more com-

mon in the patients with hematologic ma-

lignancies. The clinical relevance of

persistent PCR positivity is highlighted

by the fact that 18% of patients who

initially were considered convalescent

subsequently required re-hospitalization,

and that 8% of patients ultimately died

of COVID-19.

Serologic analyses of antibody levels

against the SARS-CoV-2 nucleocapsid

and spike proteins demonstrated that pa-

tients with hematologic malignancies

have lower peak antibody levels and a

more transient serological response,

consistent with prior reports. B cell-

depleting therapy and a low (nucleo-

capsid) antibody level were significantly

associated with prolonged viremia. Inter-

estingly, viral persistence was not associ-

ated with a specific B cell phenotype or

total B cell count determined through

flow cytometry. Furthermore, solid-tumor

patients with low circulating B cell counts

were generally able to mount a robust IgG

response. Together, these findings sup-

port the notion that an intact humoral im-

mune response, i.e., the production of

sufficient levels of high-quality antibodies,

is critical for efficient and expedient viral

clearance.

How, then, do patients with an impaired

humoral response clear the virus (or why

do some fail to do so)? The authors per-

formedanunsupervised,high-dimensional

analysis of blood lymphocytes to charac-
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terize the cellular immune response and

identify fourmajor subgroupsbasedon im-

mune cell phenotype. They complement

this with functional studies and T cell re-

ceptor (TCR) sequencing to better under-

stand the quality of the cellular immune

response in these groups.

Remarkably, persistent SARS-CoV-2

positivity was observed most frequently

in the group of patients with B cell deple-

tion and a CD8-dominant T cell response

(Figure 1). These CD8+ cytotoxic T cells

were associated with an increased

effector differentiation phenotype, with a

persistent cytokine response to SARS-

CoV-2 peptide stimulation but with limited

memory characteristics. TCR sequencing

in these patients showed a broad SARS-

CoV-2-specific CD8+ T cell repertoire

with minimal convergence over time.

Interestingly, patients who maintained

functional CD4+ T cell responses (as

shown by cytokine analysis and TCR

sequencing), even in the presence of B

cell depletion, retained the ability to clear

the virus and avoid persistent PCR posi-

tivity. Together, these data support the

conclusion that, in absence of humoral

control, a vigorous and long-lasting anti-

gen-specific CD8+ T cell response alone

is insufficient for viral clearance.

The work by Lyudovyk et al. has several

strong points that help us understand the

mechanisms driving persistent COVID-19

infection in cancer patients, including lon-

gitudinal sampling and analysis of the im-

mune response comprehensively, i.e.,

taking both humoral and T cell response

into consideration. This valuable effort is
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Figure 1. B cell depletion with a CD8-dominant T cell response is associated with delayed clearance of SARS-CoV-2 in cancer patients
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complemented with unbiased phenotypic

analysis, functional data, and T cell clon-

ality, which enrichen our understanding

of the quality of the observed immune

phenotypes.

Some important questions and areas of

further research remain outstanding. The

study does not address why and how

the CD8+ T cells become dysfunctional

(i.e., unable to achieve clearance) and

why a CD4+ T cell response is absent in

these patients. Furthermore, prior results

have suggested a critical role for CD8+

T cell responses during the acute phase

of COVID-19, with patients’ lack of CD8+

T cell response as an indicator of poor

prognosis.7 It now appears that different

arms of an adaptive immune response

might be responsible for acute control

versus long-term clearance.

These findings highlight the coordi-

nated role of various immune cell popula-

tions in the response to COVID-19. The

findings are timely, especially in the

context of novel viral variants that have

shown an increased tendency to escape

antibody-mediated neutralization.8 It will

be important to understand how these

findings translate to vaccine-induced im-

mune responses. The lack of antigen

persistence in this context might explain

different effects observed between natu-

ral SARS-CoV-2 infection and vaccina-

tion. SARS-CoV-2 vaccines appear to
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elicit durable B and CD4+ T cell re-

sponses, with CD8+ T cell responses be-

ing more transient and variable.9,10

Studies in that context, particularly with

boosters and new variants, would be use-

ful to follow up these results.

Understanding the role of a coordinated

immune response to a respiratory path-

ogen in cancer patients with varying de-

grees of immune dysregulation has impor-

tant implications beyond the ongoing

COVID-19 pandemic. In this context, it

would be interesting to confirm the find-

ings in other (respiratory) viral infections

that can cause severe illness in cancer pa-

tients. Similar mechanistic studies would

be valuable in specific immunocompro-

mised cancer populations (e.g., multiple

myeloma) and non-cancer patients (e.g.,

organ transplant and multiple sclerosis)

that face similar challengeswith prolonged

COVID-19 infection.
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