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Background and aims

Interplay between bacteria and viruses within the upper respiratory tract may

impact pathogenesis of respiratory diseases. We asked if co-occurrence rates for

certain organisms are higher than expected based on single prevalence rates in

healthy and febrile children.

Methods

The cohort comprised 342 children with and without clinical suspicion of acute

infection. Infectious etiology was determined by three independent physicians

based on clinical and laboratory investigations.1 Bacterial and viral strains present

in nasal swabs were detected using multiplex-PCRs for 21 common respiratory

strains (Seeplex RV15 and PB6). To identify pairs of microorganisms whose co-

occurrence rates are higher than anticipated we used hyper-geometric statistics.2-3

Results

The expert panel assigned 74 bacterial, 225 viral, 24 bacterial/viral co-infection,

and 19 non-infectious diagnoses. The bacterial strains Streptococcus pneumoniae

(SP) and Haemophilus influenzae (HI) co-occurred in 34% of the cases, significantly

higher (P<10-9) than anticipated based on their individual prevalence (HI: 43%, SP:

60%, anticipated co-occurrence 26%). SP/HI co-occurrence was 36%, 32%, 54% and

26% across the four diagnostic categories, respectively. SP/HI co-occurrence was

enriched in patients with lower respiratory tract infections (RTI) (53%, P<10-4), but

not in upper RTI (31%, P=0.76). SP/HI co-occurrence was also higher in admitted

patients compared to patients only treated at the emergency department (ED; 38%

and 29% respectively).

Conclusions

The observed SP/HI co-occurrence rates may suggest synergism between these

two bacterial strains, in accordance with previous studies.4-6 Statistical enrichment

of SP/HI co-occurrence in LRTI but not in URTI may indicate correlation to disease

severity. Taken together, our findings highlight the complex dynamics of upper

respiratory microbial carriage and may assist in correct interpretation of

microbiological lab results.

Methods

1. Bacterial strains Streptococcus pneumoniae (SP) and Haemophilus
influenzae (HI) co-occurrence is higher than anticipated based on 
their individual prevalence 

2. SP/HI co-occurrence was enriched in patients with lower respiratory 
tract infections (RTI), but not in upper RTI

3. SP/HI co-occurrence was higher in admitted patients 

We mapped the co-occurrence of common bacteria and viruses in nasal samples

of 342 healthy and febrile children. We observed higher SP/HI co-occurrence in

admitted patients as well as statistical enrichment in LRTI but not in URTI patients,

which may indicate correlation of SP/HI co-occurrence to disease severity. A

better understanding of the colonization and interaction of potential respiratory

pathogens may assist in correct interpretation of microbiological lab results and

prediction of patient prognosis.

Conclusions
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MeMed
MAPPING THE CO-OCCURRENCE OF BACTERIA AND VIRUSES IN 

HEALTHY AND FEBRILE CHILDREN

ED = Emergency department; 
patients diagnosed and treated 
only at the ED 

Admitted = patients diagnosed at 
the ED and admitted for further 
treatment between 1-4 days


