
COMMENT OPEN

Clinical Studies

The antibody response of haematological malignancies to
COVID-19 infection and vaccination
Nicole A. Seebacher 1✉

© The Author(s) 2022

Cancer patients with COVID-19 have reduced survival. While most cancer patients, like the general population, have an almost
100% rate of seroconversion after COVID-19 infection or vaccination, patients with haematological malignancies have lower
seroconversion rates and are far less likely to gain adequate protection. This raises the concern that patients with haematological
malignancies, especially those receiving immunosuppressive therapies, may still develop the fatal disease when infected with
COVID-19 after vaccination. There is an urgent need to develop Guidelines to help direct vaccination schedules and protective
measures in oncology patients, differentiating those with haematological malignancies and those in an immunocompromised state.
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As severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
continues to spread globally at an alarming rate, it is having an
unprecedented impact on cancer patients [1]. Much of the focus in
the available literature has highlighted the burden that the
coronavirus disease 2019 (COVID-19) pandemic has placed on
cancer care, including delaying diagnoses and treatment and
halting clinical trials. As more data become available, we are
seeing that oncology patients have worse outcomes to the COVID-
19 infection, including greater incidence of acute respiratory
distress syndrome and higher morbidity and mortality rates [2–4].
Studies have revealed reduced survival from COVID-19 in highly
susceptible cancer patients, including those with advanced age,
harbouring multiple comorbidities, or where the cancer is
haematological [3, 5]. In a study of 3377 patients with
haematological malignancies, the risk of death with COVID-19
was 34%, which is markedly higher than the 4.8% reported with
solid tumours [6].
While most cancer patients, like the general population, have an

almost 100% rate of seroconversion after COVID-19 infection or
receiving mRNA or adenovirus-based COVID-19 vaccines, patients
with haematological malignancies, most notably those receiving
anti-CD20 immunotherapy, have lower rates of seroconversion
and are far less likely to gain adequate protection [2, 7]. In a study
of 200 patients with cancer, seroconversion rates of 94, 85 and
70% were reported in patients with solid cancers, haematological
malignancies, and haematological malignancies receiving anti-
CD20 therapies, respectively [2, 3]. Similar results have been seen
in a retrospective study of 160 adults with haematological
malignancies vaccinated in the U.S. in early 2021 [7]. Interestingly,
a recent study reported that rituximab prevents the anti-SARS-
CoV-2 humoral response for at least 6 months after recovery from

COVID-19 infection [8]. This raises the concern that patients with
haematological malignancies, especially those receiving immuno-
suppressive therapies, may still develop the fatal disease when
infected with COVID-19 after vaccination. However, while this may
be clinically significant, it is unclear how seroconversion correlates
with clinical outcomes. Two Nature Medicine publications have
recently reported that the COVID-19-vaccine efficacy can be linked
to neutralising antibody titre [9].
There is now available data demonstrating an improved

serological response to a third dose of the mRNA COVID-19
vaccine in select immunocompromised groups, including solid-
organ transplant recipients, renal-dialysis patients, and patients
with haematological malignancies, most notably those who had
not received anti-CD20 therapy within a year [10]. Many countries
now recommended an additional booster in select immunocom-
promised cohorts. However, it is important to note that those
who did not have an antibody response after two vaccine
doses remained seronegative after their third dose of the same
vaccine [10].
While the timing of anti-CD20 therapy impacts the humoral

response, it does not modify the T cell response [10]. Given the
importance of a T cell response in COVID-19, the emergence of a
specific T cell response is another expected benefit of a booster
vaccine, especially for patients receiving anti-CD20 therapy [10].
Therefore, the data support using a booster vaccine in immuno-
compromised patients, accepting that some individuals will still
have vaccine failure. Studies are underway to identify if using a
different vaccine type as a booster, “heterologous boosting”, may
help produce antibodies [11].
Understanding the impact of immunosuppression on the

effectiveness of these vaccines highlights the need for other
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prophylactic strategies in this immunosuppressed population to
mitigate COVID-19 infection or by boosting the immune system
response with unique vaccine schedules [2]. Unfortunately, most
COVID-19 clinical trial studies to date have excluded patients
diagnosed with a malignancy. Therefore, there is minimal
information on the safety and efficacy of these vaccines in this
population [12].
Position statements and guidelines for COVID-19 vaccinations in

individuals with cancer receiving anti-cancer therapies are
frequently released. While many suggest that COVID-19 vaccina-
tions be administered two weeks or more prior to chemotherapy,
this recommendation has not been practical. Limited by vaccina-
tion availability and the difficulties surrounding the scheduling of
chemotherapy around the need for two vaccinations [13]. The
push for earlier vaccine administration in these groups has been
the priority. Advice from the British Society for Haematology
provides guidance for clinicians caring for patients with blood
cancers, including the most up to date information from the
National Cancer Research Institute.
Decisions surrounding the appropriateness of the COVID-19

vaccine for individuals affected by cancer are currently made on
an individual basis by their healthcare team. Patients must be
counselled about the unknown vaccine safety profile and
effectiveness in immunocompromised populations, the potential
for reduced immune responses and the need to continue to follow
all current guidance to protect themselves against COVID-19.
Therefore, there is a need to develop Policies and Guidelines to
help direct vaccination administration schedules in oncology
patients, differentiating those with haematological malignancies
and those in an immunocompromised state. Interestingly,
vaccine-safety information is also absent in the context of
therapies that stimulate the immune system, such as the widely
available immune checkpoint inhibitors. While the choice of
cancer treatment can profoundly impact the rates of seroconver-
sion, currently, there is no evidence that patients receiving these
agents are at higher risk of adverse events following the
administration of COVID-19 vaccination [14].
While patients with haematological malignancies represent a

highly susceptible group with an urgent requirement for
effective and available vaccines, with the limited data available
at this time, it is critical that these individuals continue to
maintain ongoing COVID-19 protective measures after vaccina-
tion or infection, including wearing face-masks, social distancing
and the screening and vaccination of family members. Testing
for seroconversion after vaccination or infection may also be
warranted.
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