
 

B cell-deficient patients gain protective T cell
immunity following SARS-CoV-2 vaccination
and infection, study finds
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B cell deficiency is a common condition that can result either from
immunosuppressant drugs used to treat autoimmune disease or certain
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cancers—such as rituximab (RTX)—or from natural immune
deficiency. These patients suffer from a weakened immune system that
is less effective at combating both viral and bacterial diseases. As B cells
are a key type of immune cell that produces antibodies, a deficiency
results in a significant decrease in antibody count that can lead to severe
disease or death upon infection with SARS-CoV-2.

Researchers at the Ragon Institute of Mass General, MIT, and Harvard;
the Massachusetts Institute of Technology; the Koch Institute for
Integrative Cancer Research; Monash University; Brigham and Women's
Hospital (BWH) and Massachusetts General Hospital (MGH) have found
that vaccination against or infection with SARS-CoV-2 produces a
robust T cell response in B cell-deficient patients, providing reassuring
evidence for the immunocompromised.

The findings, published recently in Science Translational Medicine,
provide key insights regarding SARS-CoV-2 vaccination for patients
with B cell deficiency as well as new understanding of
immunodeficiency on a broad scale.

"We found that patients who are deficient in B cells, either by treatment
or naturally, have T cell responses to SARS-CoV-2 infection or
vaccination that were significantly elevated relative to healthy
individuals," says Gaurav Gaiha, MD, DPhil, faculty member at the
Ragon Institute, assistant professor of medicine at Harvard Medical
School, gastroenterology physician at Massachusetts General Hospital,
and senior author of the study. "And in the vaccinated individuals, they
had substantially better clinical outcomes even though they lacked anti-
spike antibodies."

Existing studies have previously explored the impact of COVID-19
vaccination in individuals with autoimmune disorders undergoing
treatment with specific B cell-depleting antibodies. However, this study

2/4

https://www.science.org/doi/10.1126/scitranslmed.adh4529
https://medicalxpress.com/tags/vaccinated+individuals/


 

was the first to evaluate the impact of B cell deficiency following SARS-
CoV-2 infection and to also evaluate the effect of vaccination on clinical
outcomes in this immunocompromised population.

Findings indicated that individuals with B cell deficiencies, even without
detectable anti-spike antibodies, demonstrate heightened CD8 T cell
responses to SARS-CoV-2 after prior infection or vaccination.
Significantly, these individuals experience markedly reduced rates of
hospitalization and moderate and severe COVID-19 after vaccination,
despite the absence of detectable anti-spike protein antibodies.

"The question we had when we initiated the study was for these people
who don't have B cells, and essentially will not make antibodies to either
SARS-CoV-2 infection or vaccination—what's the outcome
immunologically, and is there any clinical benefit for these B cell
deficient patients to get vaccinated if they're not going to make
antibodies?" Gaiha said.

"And so I think the key result from our paper is that the answer is yes.
Essentially, they should get vaccinated because they have much better 
clinical outcomes, likely due to these strong T cell responses. I think this
study gives important clinical guidance to this particular
immunocompromised patient population on this key issue."

In summary, this research sheds light on the robust immune responses in
B cell-deficient individuals following COVID-19 infection or
vaccination. These responses, particularly the CD8 T cell reactions,
contribute to a decreased risk of severe illness after vaccination, even in
the absence of detectable antibodies.

  More information: Reza Zonozi et al, T cell responses to SARS-
CoV-2 infection and vaccination are elevated in B cell deficiency and
reduce risk of severe COVID-19, Science Translational Medicine (2023). 
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