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This review article comes in three parts: Part 1 in-
troduced the subject and investigated how other 

coronaviruses provided pre-existing immunity to 

SARS-CoV-2; Part 2 considers pre-existing immun-

ity from other micro-organisms, and Part 3 will in-
vestigate pre-existing immunity from non-COVID 

vaccinations and will conclude the article as a 

whole. 
Studies of exposure to some of the more common 

viruses found that they are generally associated with 

worsening of COVID-19, while malaria exposure 
correlated with lower disease incidence and sever-

ity. The effect of the host microbiome on COVID-

19 seemed to depend upon its composition. Poor mi-

crobiome diversity, lower levels of beneficial bac-
teria, especially short-chain fatty acid (SCFA)-pro-

ducing bacteria, and increased inflammation were       

. 

all associated with COVID-19 severity, although 
supplementation with beneficial oral bacteria ap-

peared protective. Nevertheless, some studies 

showed that the presence of traditionally pathogenic 

bacteria in the microbiome may correlate with less 
severe disease. These results lead to questions as to 

why other viruses are associated with more severe 

COVID-19, while a parasite (malaria) and certain 
traditionally pathogenic bacteria in the microbiome 

are associated with protection. More research is 

needed to confirm findings and to determine the 
mechanism(s) producing these effects, but the stud-

ies suggest that, ideally, the influence of the human 

host’s other viral exposures and microbiome com-

position on a particular pathogen must be consid-
ered, just as we would consider other disease risk 

factors to assess vulnerability. 
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Pre-existing immunity from other micro-organ-

isms 

Studies suggest that the course of COVID-19 may 
be affected not only by other human coronaviruses 

but also by non-coronaviruses and bacteria. The 

principal micro-organisms are discussed below. 

Dengue virus 

Dengue is a vector-borne positive-stranded RNA 

enveloped virus of the Flavivirus family, contracted 
through the bite of an infected Aedes mosquito. 

Population studies have shown that COVID-19 

tended to be less severe in regions where dengue vi-
rus was endemic. (1–3) Nevertheless, a meta-analy-

sis of African studies found that samples from high 

dengue areas with low malaria burden had negligi-
ble protective ability against COVID-19, while 

samples from high malaria areas showed correlation 

with protection regardless of dengue status, (4) sug-

gesting that in Africa, and possibly elsewhere, it is 

malaria which is driving SARS-CoV-2 immunity. 

Cytomegalovirus (CMV) 

CMV is a beta-herpes virus, with global seropreva-
lence estimated at 60-90%. (5) Although CMV-              

. 
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specific T cells were cross-reactive with SARS-

CoV-2, (6,7) those seropositive for CMV suffered 
increased COVID risk, hospitalisation, ICU stay 

and ventilator use, with a longer duration of viral 

shedding, heightened inflammatory response and 
upregulation of the ACE2 receptor, the main entry 

for SARS-CoV-2 into the cells. (5,8) 

 

Hepatitis B 

A meta-analysis of 16 studies, comprising 14,682 

patients, found that viral hepatitis correlated with in-
creased risk of severe COVID-19. (9) This is sup-

ported by two later Asian studies showing that 

chronic hepatitis B infection appears to increase 

COVID-19 susceptibility and severity. (10,11) 

 

Other viruses 

The situation is somewhat confused as one study 

found that rhinovirus, respiratory syncytial virus 

and several herpes viruses showed no cross-reactiv-
ity with SARS-CoV-2, (24) while another showed 

that individuals infected with rhinovirus, enterovi-

rus, respiratory syncytial virus, and human metap-
neumovirus were less likely to have a positive 

COVID test, (25) indicating some protective effect. 

Influenza virus, surprisingly, showed little cross-re-

activity with SARS-CoV-2, (26) and was associated 

with more severe COVID-19. (27,28) 

 

Malaria 

Malaria is caused by parasites that are transmitted 

through the bites of infected female Anopheles 
mosquitoes. Reports suggest that in malaria-en-

demic areas, there was a lower incidence and sever-

ity of COVID-19. (12–14) A large 2023 meta-anal-
ysis of African studies found that >11% of pre-pan-

demic blood samples tested positive for anti-SARS-

CoV-2 antibodies, (4) and a later survey of 53 Afri-

can countries showed that each 10% increase in the 
prevalence of malaria was associated with a 28% 

decrease in the cumulative incidence of COVID-19. 

(15) Globally, systematic and other reviews found 
that in malaria-endemic areas, individuals had lower 

incidence and severity of COVID-19. (16–18) In 

studies of individuals, co-infection with malaria was 

associated with less severe COVID-19 and faster vi-
ral clearance. (19) A previous acute malarial infec-

tion appeared to provide elevated anti-SARS-CoV-

2 antibodies, (20–22) although one study found 

these antibodies were non-neutralising. (23) 

 

Human commensal bacteria 

Studies of the intestinal, oral, and respiratory tract     

. 

microbiomes have shown a clear positive associa-

tion of COVID-19 incidence and severity with poor 
diversity, lower levels of beneficial bacteria, espe-

cially those producing short-chain fatty acids 

(SCFAs), increased inflammation, and colonisation 
by opportunistic pathogens. (29–40) SCFA-produc-

ing bacteria are important to provide a key energy 

substrate for epithelial cells to maintain immune ho-

meostasis and promote the production of mucosal 
regulatory T cells, which inhibit the production of 

excessive inflammation. (29) In the intestines, cer-

tain elements of the microbiome were cross-reactive 
with SARS-CoV-2 (41) and can play a vital role in 

the induction of an adaptive immune response to vi-

ral infection. (31,42) 

In the human oral microbiome, pre-existing infec-

tions are common and are associated with COVID-
19 severity; (35,39,43–46) this is thought to be due 

to induction of ACE 2 expression, production of in-

flammatory cytokines, (40) increased adhesion of 

pathogens to oral mucosal surfaces, breathing the 
oral pathogen into the lungs (47) or decreased mu-

cosal secretory IgA (sIgA). (38) Nevertheless, sev-

eral species of oral bacteria, particularly Streptococ-
cus salivarius, can beneficially induce anti-SARS-

CoV-2 spike IgG antibodies, (48) and oral bacteria 

supplementation (combined with an intranasal vac-
cine) could protect against SARS-CoV-2 infection. 

(42) 

In the upper respiratory tract, two Streptococcus 

strains stimulated the expression of the ACE2 re-

ceptor in vitro, increasing viral entry to the body, 
(44,49) while a decreased level of bacteria produc-

ing the SCFA butyrate was seen in PCR-positive in-

dividuals compared to PCR-negative individuals. 

(35,36,49) 

Some lower respiratory tract bacteria increase the 
production of beneficial type I interferons, cyto-

kines, chemokines, and antiviral factors, and can en-

hance the antiviral defences of epithelial cells. (44) 
Remarkably, in the lower airways of COVID-19 pa-

tients requiring mechanical ventilation, the presence 

of the otherwise pathogenic Escherichia coli, Staph-

ylococcus aureus, and Klebsiella pneumoniae cor-
related with increased odds of survival compared 

with death from COVID-19. (46) Similarly, another 

study identified six so-called pathogenic bacteria 
from the intestine or respiratory tract, which share 

significant homology with SARS-CoV-2 proteins 

but far from being pathogenic in their effect, pre-
exposure generated T cells, which were associated 

with protection against SARS-CoV-2. (50) 

Studies talk of the ability of SARS-CoV-2 to alter    

. 
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Table 1. Results of population studies of the effect of exposure to non-coronaviruses and malaria on COVID-

19 

 

VIRUS/PARASITE EFFECT ON COVID-19 INCIDENCE EFFECT ON COVID-19 SEVERITY 

Dengue Not assessed Associated with protection but malaria 

exposure may be an unadjusted con-

founding factor 

Cytomegalovirus Not assessed Associated with increased severity 

Hepatitis B Associated with increased incidence Associated with increased severity 

Influenza Not assessed Associated with increased severity 

Rhinovirus, respiratory 

syncytial virus, several 
herpes viruses 

Results are mixed Not assessed 

Malaria Associated with lower incidence Associated with improved outcomes 

 

As Table 1 shows, pre-exposure to other viruses was generally associated with increased COVID-19 incidence 
and severity, although meta-analyses of observational studies show that prior malaria exposure correlates with 

protection against COVID-19 incidence and severity. Although some studies suggest that dengue virus expo-

sure, exceptionally, was associated with protection against COVID-19, this may be due to failing to take ac-

count of malaria exposure as a confounding factor. 

With respect to commensal bacteria, poor microbiome diversity, lower levels of beneficial bacteria, especially 

SCFA-producing bacteria, and increased inflammation are all associated with COVID-19 severity, although 
supplementation with beneficial oral bacteria was associated with protection. Curiously, some studies showed 

that the presence of traditionally pathogenic bacteria in the microbiome may correlate with less severe disease. 

Although several authors talk of the ability of SARS-CoV-2 to alter the microbiome, since no study measured 

the microbiome prior to COVID-19, it may instead be the pre-existing microbiome which affects the course 

of COVID-19. 

An interesting question is why non-coronaviruses are not associated with protection from COVID-19, but 

exposure to a pathogenic parasite and certain traditionally pathogenic bacteria correlates with less severe dis-
ease. Further research is required to confirm these findings and investigate mechanisms for this phenomenon. 

Essentially, these studies have shown that we must consider the influence of the human host’s exposure to 

other micro-organisms on a particular pathogen, just as we would consider other disease risk factors, particu-

larly since the presence of a pathogenic bacterium may help protect us against SARS-CoV-2. 
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the microbiome, but since none of these studies 

measured the microbiome prior to COVID-19, this 
may not be a true reflection of what is occurring. 

Since we all harbour a number of different, gener-

ally dormant, microbes, it is perhaps more likely 
that the pre-existing microbiome affects the course 

of COVID-19. And not always in the expected di-

rection. 

Part 2 Conclusion 

As well as the common cold coronaviruses, SARS-

CoV-2 may also be influenced by other micro-or-

ganisms, although the studies focus much less on 
cross-reactivity and tend merely to investigate 

whether or not the micro-organism was protective. 
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