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Phase III approval trials for the currently used vaccines for
COVID-19 excluded immunocompromised patients. Therefore,
vaccine efficacy data in this population are only available from real-
life non-interventional studies, most assessing anti-SARS-CoV-2
antibodies after vaccination.

Studies of solid organ transplant (SOT) recipients show an
overwhelming proportion of patients with inadequate antibody
response, with most showing inverse correlation with the degree
of immunosuppression. In a large US cohort including 658 SOT
recipients, 46% of patients remained seronegative after two doses
of mRNA-based vaccines, either BNT162b2 (Pfizer-BioNTech) or
mRNA-1273 (Moderna) [1]. In another study, among 308 kidney
transplant recipients, 36% tested seropositive after the second
dose of BNT162b2 vaccine [2]. Similarly, a 47% seropositivity rate
was found among 80 liver transplant recipients fully vaccinated
with BNT162b2 vaccine [3]: 49% among 37 heart transplant re-
cipients [4], and only 18% among 168 lung transplant
recipients [5]. Patients receiving specific immunosuppressive
drugs such as belatacept seem to be at high risk of non-response
[6]. Of note, very few data are available on the cell-mediated
immune response to mRNA vaccines in SOT recipients, and as
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immunogenicity of the vaccines has not been fully assessed it
may therefore be underestimated if only humoral immunity is
evaluated.

Other immunocompromised patient groups were also
assessed, with varying results. All 48 inflammatory bowel disease
patients treated with biological therapy (mostly anti-tumour ne-
crosis factor or anti-integrin) tested seropositive following one or
two doses of either mRNA vaccine [7]. Fully vaccinated multiple
sclerosis patients tested seropositive in 4% and 23% while treated
with fingolimod or ocrelizumab, respectively. All patients
receiving cladribine in this study had adequate antibody response
[8]. Evaluation of 67 patients with haematological malignancies
found that only 46% developed antibodies after vaccination, with
the lowest proportion (26%) seen among patients with chronic
lymphocytic leukaemia (CLL), most of them not on active treat-
ment [9]. Among 167 CLL patients, 40% had adequate antibody
response after full vaccination with BNT162b2, with only 16%
response among patients under treatment at the time of vacci-
nation. All patients treated with anti-CD20 drugs in the year prior
to vaccination tested seronegative [10]. Data regarding antibody
response after vaccination in patients with solid malignancies are
lacking, but assessment of oncological patients who underwent
positron emission tomography with computed tomography scan
after vaccination demonstrated ipsilateral axillary lymph node
uptake in only 45% of 377 patients, which was inversely associated
with immunosuppressive treatments, perhaps suggesting a
diminished immune response [11].

Although immunocompromised patients were excluded from all
phase III vaccine approval trials and there is still lack of data as to
the real-world clinical efficacy of the currently used vaccines, the
data presented here are a source of concern. As countries are
starting to ease social distancing restrictions, and as international
travel is resuming, there is an urgent need to identify the specific
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populations at risk of being under-protected after receiving SARS-
CoV-2 vaccines. Although antibody response may not fully repre-
sent the actual disease-preventing mechanism of mRNA-based
vaccines, we suggest that patient populations shown to mount
diminished post-vaccination humoral responses (including SOT
recipients, CLL patients and those receiving anti-CD20 therapy)
should continue practising social distancing and use personal
protective equipment during close encounters. Additional studies
should further characterize patient groups with diminished
immunogenicity. Furthermore, we should try applying strategies
that may improve vaccine immunogenicity in those populations.
Use of vaccines other than those based on mRNA technology,
additional vaccine booster dosage or increasing the vaccine dose
and temporary immunosuppression reduction prior to vaccination
may be such strategies that should be carefully evaluated in the
context of clinical trials. Prioritizing patients for vaccination before
starting immunosuppression should be considered, if possible; and
vaccination of household members and close contacts of immu-
nosuppressed people should be strongly perused. First attempts in
applying new strategies in immunosuppressed people have been
recently published in two papers, in which organ transplant re-
cipients received a third dose of the BNT162b2 vaccine. In a study
by Massa et al. [12], 61 kidney transplant recipients have only had
mild reactions to the third vaccine dose, while showing an increase
in both humoral and cellular responses, with an increase in sero-
conversion from 44.3% after the second dose to 62.3% after the third
dose. A study by Kamar et al. [13] assessed the humoral response of
101 SOTs, with 40% of SOT recipients having anti-SARS-CoV-2 an-
tibodies after the second BNT162b2 vaccine dose compared with
68% 4 weeks after the third dose, with no serious adverse events
reported in any of the SOT recipients.

In conclusion, emerging data from the global vaccine effort
have shown diminished antibody response in certain immuno-
suppressed populations, depending on underlying disease and
type of immunosuppression. We suggest that the most vulnerable
populations would be identified in ongoing, large-scale vaccine
follow-up programmes, and that people who belong to those
populations continue to practice special precautions as long as the
COVID-19 pandemic is ongoing. Further research is needed to
assess the immunogenicity of other non-mRNA-based vaccines
among immunocompromised patients, characterize cellular im-
mune response to vaccination and define the correlation between
immune response and actual risk of infection, including severe
outcomes. We also suggest continuing research already being
conducted using alternative vaccine regimens in a controlled
manner in those populations, in order to improve protection
against SARS-CoV-2.
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