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COVID-19 vaccination and cancer immunotherapy: should they
stick together?
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The combination of COVID-19 vaccination with immunotherapy by checkpoint inhibitors in cancer patients could intensify
immunological stimulation with potential reciprocal benefits. Here, we examine more closely the possible adverse events that can
arise in each treatment modality. Our conclusion is that caution should be exercised when combining both treatments.
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The persisting spreading of the severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2; coronavirus disease 2019 [COVID-19])
has prompted the development of vaccine candidates at an
accelerated rate with remarkable efficacy. To date, the most
advanced vaccines are those that transfer nucleotide coding for
the S protein as DNA (inactivated adenovirus-DNA delivered) such
as the Astrazeneca vaccine or as lipid nanoparticle-encapsulated
RNA forms such as those produced by Pfizer BioNTech and
Moderna. The Johnson and Johnson (Janssen) and the Sputnik V
vaccines as well as vaccines other than nucleic acid vectors are
also joining the market in different regions. Given the dispropor-
tionate impact of COVID-19 in cancer patients, these vulnerable
subjects should be included in the populations prioritised for early
vaccination along with the transplanted patient, rheumatic
disease patients and other immunosuppressed subjects [1].
There is a scarcity of data on the consequences of COVID-19

vaccination in cancer patients under specific treatments, as
recently stressed by Korompoki et al. [2], especially those in
phase III vaccine trials [3]. One recent short article by Waissengrin
et al. [4] reports on the BNT162b2 messenger RNA (mRNA) COVID-
19 vaccine administered in cancer patients under checkpoint
inhibitors (CPIs). Based on a relatively limited number of cases, the
authors note that when compared to matched controls, CPI
therapy results in a constant and variable increase of all COVID-19
vaccination side effects, which is cause for alarm. The authors
nevertheless consider their data as supporting the short-term
safety of the mRNA COVID-19 vaccine in patients under CPIs. A
larger set of patients would certainly be necessary to confirm their
findings and deliver a clear message on this point. On the other
hand, the report by Waissengrin et al. also mentions the apparent
short-term absence of immunologically related adverse events
(IRAEs) in a subgroup of 134 patients treated by CPIs who received
the BNT162b2 mRNA COVID-19 vaccine [4]. However, the authors

recognise the possibility that rare IRAEs [4] could be identified in
larger cohorts of patients under COVID-19 vaccination.
This possibility was clinically confirmed in the recent case report

by Au et al. describing a close temporal association between
BNT162b2 vaccination and the onset of a harmful cytokine release
syndrome (CRS) in a patient with colorectal cancer on long-
standing anti-programmed death-ligand 1 (PD-1) monotherapy
[5]. The authors suggest that this CRS could be due to the vaccine
and could occur on the background of immune activation
secondary to the PD-1 blockade with an increase in T cell
proliferation and effector function.
The reports by Waissengrin et al. [4] and Au et al. [5] illustrate

the view that interaction between immunotherapy and COVID-19
vaccination should be considered from both sides, i.e. how
vaccination could influence immunotherapy and, conversely, how
immunotherapy could impact COVID-19 vaccination (Fig. 1). Both
treatments cause their own stimulation of the immunological
system, and more particularly, at the T cell and dendritic cell levels,
their coexistence could therefore lead to final effects that
potentiate their respective activity. In this respect, it has recently
been reported that influenza vaccination improves the survival of
patients under CPIs without having any detrimental effects in
terms of safety [6, 7]. But overall, COVID-19 vaccination generates
more severe side effects than influenza vaccines; consequently, its
impact on CPI-related side effects cannot be overlooked.
CPIs induce IRAEs at a rate of 20–50% for any grade, and the risk

for developing these toxicities is higher in elderly patients [8, 9]. Of
note, one of these IRAEs is colitis, which can impact microbiota
integrity with potential immune consequences. This could result
from the complex interrelationship between the overall immune
status and microbiota, which has been well elucidated [10].
Interestingly, the influence of microbiota on the immune response
to vaccination has also been reported [11]. Therefore, more
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attention should be paid to a potential loss of COVID-19
vaccination efficacy in patients under CPI due to a possible
occurrence of IRAEs and more particularly a case of colitis.
In the context of rare unexpected findings under CPIs, one

should consider in addition the rare but nevertheless concerning
phenomenon of tumour hyper-progression (THP) [12]. This form of
tumour flare, although infrequent, can cause a potentially fatal
locoregional progression of the disease. The pathophysiology of
THP is not clearly established but includes an expansion of
activated T lymphocytes in the tumour itself and its microenvir-
onment [13]. This excessive tumour infiltration by lymphocytes
could be amplified by an increased bulk of activated lymphocytes
resulting from the boosting effect of the vaccination itself (Fig. 1).
We have recently shown that it may be possible to identify
patients under CPIs at risk for this THP by discriminating germinal
genetic profiles [14]. This could serve as a tool for screening CPI-
treated patients scheduled to receive COVID-19 vaccination.
The articles by Waissengrin et al. [4] and Au et al. [5] express

more or less strong messages of caution and point to the need to
gain a deeper knowledge of the reciprocal interaction between
COVID-19 vaccination and CPI cancer treatment by investigating
large cohorts of patients. To this end, along with the classical
parameters of patient follow-up, more specific immunology-based
investigations should be conducted to examine all the aspects of
the long-term immune response. This is the main objective of the
recently launched VOICE trial [15]. This prospective, multicentric
trial aims to closely examine on a long-term basis whether
immunotherapy and chemotherapy, alone or combined, influence
COVID-19 vaccination in treated patients. Study parameters
include the antibody response, the SARS-CoV-2-specific T cell
response and the functional and phenotypical characterisation of
the cellular immune response. This type of long-term follow-up is
particularly necessary when considering current developments in
CPI treatment and the increasing role played by their adjuvant
setting. The immunotherapeutic management of malignant
melanoma [16] and lung cancer [17] are clear illustrations of
these current developments in CPI treatment. The association of
chemotherapy and targeted therapies with CPI treatment in most
therapeutic situations also generates potential difficulties in data
interpretation, further increasing the need for multi-cohort
studies. The ESMO recently emphasised the importance of

monitoring COVID-19 vaccine effects in cancer patients through
specific studies and registries [18]. In France, the ANRS S0001S
COV-POPART cohort study was recently launched (NCT04824651).
It monitors 8650 vaccinated subjects with various pathologies
including cancer to evaluate their relative capacity to produce
antibodies against SARS-CoV- 2 (the study includes a control
group of 1850 subjects without the targeted pathologies).
Concerning cancer treatment and more particularly early clinical
trials, an international group of experts recently recommended
that trials on anti-cancer drugs with unknown safety profiles
should be avoided until 2 to 4 weeks after the second dose of the
COVID-19 vaccine [19]. More generally, the reciprocal interaction
between COVID-19 vaccination and cancer treatments should be
examined in greater depth.
In spite of a complex and still evolving SARS-COV2, COVID-19

vaccination is increasingly combined with CPI treatments in
cancer patients and is likely to impact every treatment. At first
sight, this combination should boost the immunological stimula-
tion with potential reciprocal benefits. However, the clinical
picture described in this article tempers this judgement. Its aim
is to deliver a message of caution and raise the awareness of
caregivers and prescribers to the particular attention that should
be paid to patients at risk.
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