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During the coronavirus disease 2019 (COVID- 19) pan-
demic, those with compromised immune systems have 
suffered from a higher risk of severe infection and a lower 
response to vaccines. Anti- CD20 antibodies, commonly 
used for B cell malignancies, autoimmune conditions, and 
post- transplant immune suppression, are particularly strong 
inhibitors of de novo vaccine responses. Severe acute re-
spiratory syndrome coronavirus- 2 (SARS- CoV- 2) vaccine 
seroconversion rates are around 10% or less in individuals 
vaccinated within 6 months of receiving an anti- CD20 an-
tibody.1– 3 Poor vaccine responses in anti- CD20- treated pa-
tients likely contribute to the greater incidence of COVID- 19 
infection, hospitalisation, and death in vaccinated patients 
with haematological malignancies compared to vaccinated 
healthy individuals.4,5

Whether the current vaccines efficiently induce T cell 
responses in B cell- deficient patients and whether such re-
sponses can provide meaningful protection against infection 
has been an open question. Emerging evidence is encour-
aging and suggests that a substantial proportion of patients 
without antibody responses to SARS- CoV- 2 vaccines develop 

T cell responses. There is conflicting data on whether these 
responses are blunted,6– 9 equivalent,10,11 or enhanced12– 14 
compared to healthy controls. Blunted immune responses 
may arise from broader immune dysfunction induced by the 
underlying disease or by treatments, while enhanced T cell 
responses may arise from a depletion of regulatory B cells or 
from increased antigen availability due to lack of antibody- 
mediated clearance.

In their paper Riise et al.15 further our understanding of 
T cell responses in B cell- deficient patients. They studied pa-
tients with B cell lymphoma who had received two doses of 
COVID- 19 vaccination and all of whom had received ritux-
imab within the past 8 months. The dismal seroconversion 
rates previously reported in this population were again con-
firmed, with only 6% of 110 patients developing anti- spike 
receptor- binding domain antibodies 3– 6 weeks after their sec-
ond vaccine dose. They then evaluated CD8 T cell responses 
in 29 patients with B- cell lymphoma and 16 controls. T cell 
vaccine responses are commonly evaluated by ex vivo stimu-
lation of peripheral T cells with spike protein peptide pools to 
identify SARS- CoV- 2- specific T cells by cytokine production 
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Summary
Anti- CD20 antibody treatments prevent humoral responses to vaccines against 
severe acute respiratory syndrome coronavirus- 2 (SARS- CoV- 2) vaccines, but the 
nature of T- cell responses in this setting is less well understood. Riise et al. assess 
vaccine- induced epitope- specific CD8 T cell responses in patients with lymphoma 
recently treated with rituximab and find a wide range of responses, with the most 
recently treated patients frequently failing to respond, while others exhibit responses 
stronger than healthy controls. They suggest these epitopes among others could be 
used in a T cell- targeted vaccine, and such strategies are indeed in clinical trials now.

Commentary on: Riise J, et al. Rituximab-treated patients with lymphoma develop 
strong CD8 T-cell responses following COVID-19 vaccination. Br J Haematol. 
2022;197:697-708
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or upregulation of cell surface activation markers. Riise 
et al.15 applied a different approach. They evaluated vaccine- 
induced CD8 T cell responses to defined immunogenic spike 
epitopes identified in convalescent patients16 and quantified 
responding cells using fluorescently tagged peptide- bound 
HLA multimers. This bypassed the need for peptide antigen 
presentation by autologous cells present in the patients’ blood, 
which may be deficient in number or quality, and directly 
evaluated whether a T cell response had been generated, al-
though did not provide evidence of T- cell functionality.

They observed that epitope- specific CD8 T cell responses 
in this B cell- deficient cohort were equivalent to controls, even 
after adjustment for HLA distribution. Although further con-
clusions are limited by the small sample size, it is interesting 
to note that individuals with the lowest and highest T cell re-
sponses were both present within the B cell- deficient cohort. 
T cell responses were more often absent in patients on active 
treatment, while the strongest T cell responses were also seen 
in patients rather than controls. Strong T cell responses were 
concentrated among patients who had completed treatment 
with rituximab and chemotherapy. Thus, determinants of 
vaccine- induced T cell responses in B cell- deficient individu-
als are likely complex and may depend on time elapsed since 
treatment, the specific treatments received, and the nature of 
the underlying disease, among other factors.

The finding that many patients with B cell deficiency can 
develop vaccine- induced T cell responses provides a ratio-
nale for developing T cell- focused vaccine strategies, e.g., 
by including prevalent immunogenic T cell peptides from 
spike and non- spike viral proteins in a messenger RNA vac-
cine. As T cells recognise intracellular peptides presented on 
major histocompatibility complex (MHC) molecules after a 
cell has been infected by virus, there is not a direct mech-
anistic basis for preventing infection by cellular immunity 
alone. However, it may be possible for T cells to clear virus- 
infected cells before a clinical infection is established, and 
it is very likely that a robust T cell memory response would 
lead to a milder course of COVID- 19 upon infection. Indeed, 
although T cells may contribute little in the setting of high 
titre neutralising antibodies,17 in at least two animal models 
where T cell- targeted vaccines against coronaviruses were 
employed, protection from infection challenge was seen in 
the absence of neutralising antibodies.18,19

T cell- directed SARS- CoV- 2 vaccines are already in clin-
ical trials (NCT05113862, NCT04776317, NCT04885361, 
NCT05069623), including in B cell- depleted patients 
(NCT04954469), with preliminary evidence of induced re-
sponses.20 Interestingly, several of these include only T cell 
epitopes without the ability to induce neutralising antibod-
ies, and thus would likely function best as boosters, even in  
B cell- deficient patients, some of whom may still generate 
antibody responses. The observation that T cell epitopes 
may suffer less from mutational escape by variants21– 23 is 
a potential benefit of vaccines targeting T cells, and Riise 
et al.15 demonstrate this to be true for the epitopes they stud-
ied. In designing vaccines with T cell epitopes, it will be cru-
cial to incorporate peptides covering HLA types prevalent 

in as much of the global population as possible, either in one 
pool or in specific pools for specific populations.

Ultimately, relying on a vaccine- induced T- cell response 
for protection against COVID- 19 may or may not prove to be 
sufficient. We should note that while CD20- targeted agents 
have proven to be an Achilles heel for vaccine- induced de novo 
B cell responses, other agents may preferentially impair T cell 
responses, as has been suggested for sphingosine- 1- phosphate 
(S1P) receptor modulators,8,24 bendamustine,25 and cortico-
steroids.26 Optimal immune responses against SARS- CoV- 2 
are generated by successful B-  and T cell co- operation.17 Thus, 
ensuring the best possible protection for immunosuppressed 
patients requires working on all fronts: maximising B cell re-
sponses by decreasing exposure to B cell- depleting therapies 
and vaccinating prior to treatment whenever possible,3,27 as 
well as specifically targeting T cell responses if this proves 
beneficial. But this also includes continuing appropriate per-
sonal and public health measures to reduce virus spread. The 
best way for us to protect vulnerable populations is still to en-
sure low community prevalence of the virus.
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