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C O M M E N T A R Y

Is COVID vaccine effective in patients with myeloid malignancy?
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The severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2, COVID-19) pandemic has challenged the 
clinical community in many aspects. One of the major is-
sues is the outcome and optimal approach to patients with 
impaired immune system due to an underlying disorder 
and/or its treatment. The case of patients with cancer and 
haematological neoplasms is an example. Studies conducted 
in unvaccinated patients with haematological neoplasms re-
ported poor outcome of COVID infections, with up to 34% 
in -hospital mortality.1

The introduction of COVID vaccination has been shown 
to be effective in preventing infection in the general pop-
ulation,2,3 as well as attenuating the disease intensity and 
complications in the real world.4 However, since patients 
with haematological neoplasms were excluded from these 
studies, their outcome, even if vaccinated, remains unclear. 
Can COVID vaccine prevent infection or attenuate it in this 
patient population?

Several reports have suggested diminished seroconver-
sion rate and reduced anti-S-antibody (Ab) titers in haema-
tological patients, compared with healthy controls, following 
COVID vaccine. These reports focused on patients with 
lymphoid neoplasms, especially CLL,5,6 lymphomas7,8 and 
multiple myeloma.9–11 Patients under active treatment, espe-
cially B-cell depleting agents, such as rituximab, were more 
vulnerable.5,7,9

These reports raised several questions: What is the cor-
relation between the post vaccine humoral response and the 
whole anti-COVID immunity? What does it mean about 
the other components of the immune system? How can 
anti-COVID humoral response be translated into clinical 
outcomes? Does it correlate with the disease clinical man-
ifestations? And finally, what happens to patients with my-
eloid disorders?

We have recently reported that patients with various 
haematological neoplasms (n  =  32 516), despite COVID 

vaccination and compared with vaccinated (×2) healthy 
controls suffer more from COVID clinical outcomes: higher 
infection rate (proven by PCR), more symptoms and hos-
pitalizations, more severe disease, and higher rate of mor-
tality.12 Patients with lymphoma and myeloma on active 
treatment, suffered more from COVID infection and com-
plications compared with untreated patients. The relatively 
small number of clinical events (COVID infection rates and 
complications) in patients with myeloid diseases, did not 
allow drawing conclusions regarding the effect of COVID 
vaccination in this patient population.

A partial answer to the question of the outcome in pa-
tients with myeloid neoplasms is provided in this issue of 
the British Journal of Haematology.13 Dr. Akio Mori and 
colleagues from Japan, report their experience with the 
humoral response to COVID vaccination in patients with 
myeloid disorders. They evaluated the humoral response to 
an mRNA-based COVID-19 vaccine in 69 patients, 46 with 
acute myeloid leukaemia (AML), and 23 with myelodysplas-
tic syndromes (MDS). The endpoints were the seroconver-
sion rate and the serum anti-spike SARS-Cov-2 Ab titers, 
measured 3 months following the second vaccine dose. The 
results were compared to healthy controls. Seroconversion 
rates for AML and MDS were 94.7% and 100%, respectively, 
similar to healthy population. AML patients, especially those 
in complete remission (CR) and treatment-free, demon-
strated similar Ab titers to healthy controls, and higher 
titers than MDS patients. The authors concluded that pa-
tients with myeloid malignancies appear to be more respon-
sive than patients with lymphoid malignancies to vaccines. 
Given the small number of evaluated patients one should be 
cautious in proceeding with further and subgroup analysis, 
including predisposing factors and the influence of duration 
from diagnosis on the Ab titre.

This report, despite its limitations, delivers an important 
message to the clinical community: The humoral response 
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of patients with AML and MDS to the mRNA-based COVID 
vaccine appears to be satisfactory. This is in contrast with 
the findings in lymphoid malignancies on reduced humoral 
response in these patients. This conclusion is supported by a 
recent publication.14

However, one should be aware of the limitations of the 
study and the questions that still remain open, thus, re-
quiring caution before applying the conclusions into clini-
cal practice. The numbers studied was small. Moreover, the 
studied population was heterogeneous, including patients 
with MDS of all types, AML, some of them in CR, some 
receiving maintenance treatment. The studied population 
was lacking a significant group of patients with myeloid 
disorders – those with myeloproliferative neoplasms. Also, 
one should take into consideration that the healthy con-
trols in this study were not the ideal control population: a 
small number (n = 43) of health workers with a median age 
of 56 years (50–72), and female predominance (69.8%). It is 
also important to note that we still do not know the minimal 
requirements for intact humoral anti-COVID protection.

It should be emphasized that only the humoral response 
was tested in this study. Other components of the immune 
system, macrophages, antigen-presenting cells and T-cells 
were not analysed. In fact, little has been reported so far on 
the T-cell function in COVID. A few reports suggested T-cell 
dysfunction in infected cancer patients.15 In healthy individ-
uals, a direct correlation between seroconversion and T-cell 
response to COVID vaccine has been shown.16 But, what is 
the case with haematological patients? What about their T-
cell response after vaccination? Emerging reports suggest 
that despite lower than normal seroconversion rate in pa-
tients with lymphoid neoplasms, although these patients ex-
perience an impaired T-cell function, they still benefit from 
some degree of T-cell protection.17,18 Two recent reports 
suggested that the post vaccine COVID T-cell immunity al-
though inferior to healthy controls, and regardless of the low 
seroconversion rate might still confer anti-COVID protec-
tion in patients with lymphoma19 and myeloma.20 However, 
as mentioned in the accompanying commentary,21 we look 
forward to results from ongoing trials of COVID-19 vacci-
nations in immunocompromised patients (NCT 04895982, 
OCTAVE-DUO, BMT-CTN 2101 trial, etc.), which might 
provide more accurate answers to this important question. If 
this T-cell protection can be extended to myeloid diseases, it 
might be of great advantage to these patients.

Finally, there is still a gap between the function of the im-
mune system, both the humoral and cellular components, 
and real life clinical manifestations.4,12

Despite the study's pitfalls, and the remaining open ques-
tions, Mori and colleagues teach us an important lesson—
patients with myeloid disorders, especially those in CR 
and treatment-free appear to have satisfactory humoral re-
sponse to COVID vaccine. The role of treatment remains 
open. Future research will have to clarify whether the lower 
humoral response in treated patients is due to the disease 
status or related to treatment itself.12 Thus, while patients 
with lymphoid malignancies are still vulnerable to COVID 

manifestations and complications despite vaccination, and 
strategies, such as a third vaccine dose, in an attempt to im-
prove their ability to cope with the disease are ongoing, per-
haps patients with myeloid neoplasms are more protected. If 
these data are confirmed in larger and additional studies and 
can also be translated into clinical outcomes, it might deliver 
good news to the clinical community and patients with my-
eloid neoplasms.
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Highlights/Key points

The introduction of mass COVID vaccination has 
been successfully applied for the general population 
in many countries. However, patients with impaired 
immune system, such as those with haematological 
neoplasms, were excluded from the vaccine trials. 
Emerging data suggest that patients with lymphoid 
neoplasms are incapable of mounting an adequate 
post vaccine anti-COVID humoral response. The 
question of the outcome of vaccinated patients with 
myeloid malignancies has gained little attention. 
Dr. Akio Mori and colleagues provide a partial an-
swer to that question: They report that patients with 
AML and MDS have high rate of seroconversion 
like normal controls. Also, untreated AML patients 
in CR produce anti-S Ab titers like normal controls.
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