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On December 31st, 2019, the first official cas-
es of Coronavirus Disease 2019 (COVID-19) were
registered in Wuhan, China. From that day onward
the pandemic caused by Severe Acute Respiratory
Syndrome Coronavirus-2 (SARS-CoV-2) infec-
tion started to spread all over the world, affect-
ing millions of people and changing their lives.
The COVID-19 is responsible of a complex set
of symptoms, primarily affecting the respiratory
tract, but also targeting multiple organs, leading
to life-threatening conditions and even death. To
date more than 616 million of cumulative cases
and 6.5 million cumulative deaths have been re-
ported worldwide by the World Health Organiza-
tion (WHO)'. During the first wave we were totally
unarmed, and COVID-19 pandemic overwhelmed
us. The hospitals were full. The health advocates
were on the brink and the first to suffer the major
losses. We were on the verge of collapse and to
prevent further disasters we had to stop, but so did
not the research. To end this dark chapter in world
history, we needed answers. Until vaccines’ com-
mercialization, we were mere spectators of the
pandemic, only able to act on the prevention and
on the identification of patients at increased risk,
also assisting to the lack of effect on in-hospital
mortality of the drugs used*®. Leading pharma-
ceutical companies managed to develop and eval-
uate the effectiveness of new vaccines in less than
a year. Soon after, Food and Drug Administration
(FDA) and European Medicines Agency (EMA)
approved them for emergency use. At the begin-
ning only few data were available from approval

trials. A recent meta-analysis, enrolling over one
million individuals from seven studies, reported
that COVID-19 vaccination was able to signifi-
cantly reduce the disease severity and mortality
in COVID-19 patients. Moreover, the authors also
found that regardless of the vaccine brand, there is
a statistically significance difference in the num-
ber of patients hospitalized for severe COVID-19
disease between the vaccinated and non-vaccinat-
ed groups’. Although the benefit-risk ratio of these
vaccines has been proven to be largely favourable
in the general population, we had no evidence
in special cohorts as they were initially exclud-
ed from the pivotal trials, such as pregnant and
breastfeeding women, children/adolescents, frail
people (firstly malignancies), and people with a
history of allergy or previous SARS-CoV-2 infec-
tion®. With vaccines administration, careful phar-
macovigilance, and with the approval of interna-
tional drug agencies and international scientific
societies, most of these taboos have lapsed, and
we have also assisted to an extend of indications®’.
However, not all that glitters is gold. In fact, a ma-
jor issue in evaluating vaccine efficacy is one’s
immune response. It has been reported that hy-
perglycaemia may induce specific dysfunction of
both the virus-neutralizing antibodies and adap-
tive immune response in diabetic patients (includ-
ing T cells)!’. Nevertheless, it seems that a strict
glycaemic control during the vaccination period
(through the emerging role of telemedicine, new-
er screening tools and therapies) improves type 2
diabetic patients’ immune response'"'2. Moreover,
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TABLE 1. COVID-19 vaccines authorized by Food and Drug Administration (FDA) and/or European Medicines Agency (EMA).

COVID-19 vaccines FDA EMA Type
authorization authorization
Comirnaty-Pfizer-BioNTech Yes Yes mRNA
Comirnaty-Pfizer-BioNTech bivalent Yes Yes mRNA
Spikevax-Moderna Yes Yes mRNA
Spikevax-Moderna bivalent Yes Yes mRNA
Vaxzevria (previously AstraZeneca) No Yes viral vector
Jecovden (previously Janssen) Yes Yes viral vector
Nuvaxovid-Novavax Yes Yes recombinant, adjuvanted
Vulneva No Yes inactivated, adjuvanted

in patients affected with immunosuppressive dis-
eases or patients on immunosuppressive medica-
tions, vaccines’ efficacy is still debated as they
present an impaired immunogenicity response'®.
A recent systematic review has reported a wide
variation in vaccination non-response rate, which
is higher in solid organ transplant recipients (in
particular in lung and renal transplant recipients),
in patients with haematological malignancy (es-
pecially in patients affected with chronic lympho-
cytic leukaemia), and is lower in cancer patients,
dialytic patients and with varying levels across
different immune-mediated diseases (most of all
in patients with multiple sclerosis)'*. In patients on
immunosuppressive medications, a case-by-case
evaluation is crucial to assess whether delaying
immunosuppressive therapy to improve immune
response'>!®, This evidence is further enhanced by
the fact that immunocompromised patients pres-
ent an increased incidence of persistent SARS-
CoV-2 infection, representing an important reser-
voir for the emergence of novel viral variants!e.

In cancer patients, who were receiving active
systemic therapy, several studies have reported a
positive seroconversion rate (78-90%). Lower se-
roconversion rates were associated with haemato-
logical malignancies (59-77%), in contrast to solid
ones (85%-98%)'"*°. Moreover, in this subgroup
of patients, the lower seroconversion rate was also
associated to the combination of chemotherapy
plus immunotherapy’.

Real-world observational studies demonstrat-
ed that vaccination of the most vulnerable immu-
nosuppressed and cancer population is not fully
protective. Due to this, in some countries, an
additional dose of vaccine has become available
to further stimulate the immune to produce anti-
bodies. In this subset of patients there may be no
safety issue, as for now no attenuated vaccine has
been approved (Table 1)'. However, both the FDA
and EMA do not recommend antibody testing for
SARS-CoV-2 to determine immunity or protec-
tion from COVID-19',

COVID-19 vaccines have largely proven both
their safety and efficacy. Up to now, WHO have
reported that more than 12 billion doses of the
vaccine have been administered'. However, there
are still individuals who neglect vaccination and/
or cannot be vaccinated for several reasons (aged
less than 5, history of recent pericarditis, aller-
gies...). Indeed, we do believe that the achieve-
ment of herd immunity may protect these popu-
lations as well.
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