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L E T T E R  T O  T H E  E D I T O R

Letter: is pneumococcal vaccination safe during the COVID-19 
pandemic?

Dear Editors,
We read with interest the review article by Al-Ani et al about the 
management of COVID-19 in inflammatory bowel disease patients, 
in which the authors strongly encouraged patients to receive pneu-
mococcus and influenza virus vaccines for reducing preventable 
co-infections.1 Worse prognosis of COVID-19 is associated with the 
development of acute respiratory distress syndrome (ARDS) and 
sepsis, and bacterial co-infections, mainly caused by Streptococcus 
pneumonia and Haemophilus influenza type b may contribute to the 
morbidity and increased mortality.2 However, considering the im-
munopathogenesis of COVID-19 and potential immunologic effects 
of pneumococcal vaccines, we have concerns about the safety of 
protective vaccinations, especially for those against pneumococcal 
infections, during the pandemic.

NLRP3, an important innate immunity receptor, recognises 
several intracellular pathogen- and danger-associated molecular 
patterns and induces the formation of multiprotein inflammasome 
complex, which results in proteolytic activation of IL-1β and IL-18 by 
activated caspase-1. Triggering of NLRP3-inflammasome by intracel-
lular viral pathogens results in development of immune responses 
and helps their eradication. However, uncontrolled or overactivation 
of inflammasome complexes cause a hyperinflammatory response 
by excessive production of IL-1β with pathological consequences 
rather than improved host immunity.3 Cytokine storm and hyperin-
flammatory response observed in SARS-CoV-2-associated COVID-
19 represents an example of IL-1β-driven pathologies.4 Previous 
studies documented that SARS-CoV, the coronavirus with very high 
sequence homology to SARS-CoV-2 and causing SARS, activates 
NLRP3-inflammasome in several ways, particularly via its envelope 
(E) and ion channel proteins (ORF3a and ORF8b) and induces IL-1β 
production.5-7 In the same line, dampened NLRP3-inflammasome-
associated immune response in bats has been implicated as one of 
the mechanisms responsible for its unique viral reservoir status.8

Pneumococcal polysaccharide vaccines induce humoral path-
ways to develop protective immunity. However, pneumococcal 
antigens are also recognised by the innate immune system via dif-
ferent pathogen recognition receptors including TLRs, NLRs and 

DNA sensors and induce production of proinflammatory mediators, 
including TNF, IL-1β and IL-6, with stimulation of the transcription 
factors NF-κB and/or IRF3/7.9

Local and systemic hyperinflammatory responses after the ad-
ministration of conjugated or polysaccharide pneumococcal vac-
cines were observed in patients with monogenic autoinflammatory 
disease of cryopyrin-associated periodic syndrome (CAPS).10 CAPS 
is caused by gain-of-function mutations in the NLRP3 gene, which 
result in constitutive activation of inflammasome complex and 
pathologically enhanced activation of IL-1β in response to different 
triggers. The aberrant local and systemic inflammatory responses 
observed in vaccinated patients seem directly related to the acti-
vation of NLRP3 by polysaccharide antigens themselves, since the 
polysaccharide vaccine lacks Alum or other inflammasome triggers 
in contrast to the conjugated pneumococcal vaccine.

Although immunisation of especially vulnerable populations has 
been shown to be protective for fatal bacterial complications in elec-
tive conditions, pneumococcal vaccination of a patient with a probable 
or existing COVID-19 during pandemic could cause a hyperinflamma-
tory response by further activating the NLRP3-inflammasome and 
progression to the cytokine storm, ARDS and death. Therefore, be-
cause of the safety concerns, we consider that vaccination decisions, 
especially for pneumococcal vaccines, should be given very carefully 
during the pandemic until further data become available.
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