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Table S1. Summary of findings from animal and in vitro studies.  

Study Material Exposure Main findings 

Diavatopoulos 

et al. 20101 

Mice 

(n=~10 per 

group) 

influenza A + 

pneumococcus 

(3d later) 

On day 3 of pneumococcus challenge, 

pneumococcus numbers increased in the 

nasopharynx (50-fold, P=0.0002) and the 

lungs (300-fold, P=0.0005) in influenza A 

group, compared with mock-treated group; 

transmission of pneumococcus between 

littermates was dependent on infection with 

influenza A. 

Hament et al. 

20042 

Monolayers of 

human 

nasopharyngeal 

cells and 

pneumocyte 

type II cells 

RSV + 

pneumococcus 

After RSV infection of the monolayers, an 

increased adherence (2–10 fold) was 

observed among all serotypes compared 

with uninfected monolayers. 

Hament et al. 

20053 

Mice 

(n=7 per group) 

RSV + 

pneumococcus 

(0 or 4d later) 

At 24h of pneumococcus challenge, mice 

infected with RSV 0 or 4d before 

pneumococcus challenge had higher levels 

of bacteremia than control group. 

Kukavica-

Ibrulj et al. 

20094 

Mice 

(n=18 per 

group) 

hMPV/ 

influenza A + 

pneumococcus 

(5d later) 

Pneumococcus numbers on day 7 of 

pneumococcus challenge: 5×102 CFU/lung in 

mock infection, 107 CFU/lung in hMPV group 

and 108 CFU/lung in influenza A group. 
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Study Material Exposure Main findings 

LeVine et al. 

20015 

Mice (n=3 per 

group) 

influenza A + 

pneumococcus 

(7d later) 

Lungs of influenza-exposed mice 

demonstrated greater colony counts 24h 

and 48h following pneumococcus challenge. 

Ludewick et 

al. 20116 

Mice (n=18 per 

group) 

hMPV/ 

influenza A + 

pneumococcus 

(14d later) 

Only mice infected with influenza A 

demonstrated an 8% weight loss 72h 

following pneumococcus challenge while 

hMPV group and mock group did not. 

McCullers et 

al. 20027 

Mice (n=20 per 

group) 

influenza A + 

pneumococcus 

(0 or 7d later) 

60% of mice died 2–11d after 

pneumococcus challenge in influenza A 

group compared with 15% in mock group; 

reversal of the order of challenge led to 

protection from influenza; challenge of 

influenza and pneumococcus on the same 

day led to 100% mortality. 

McCullers et 

al. 20108 

Ferrets (n=5 

per group) and 

Mice (n=~5 per 

group) 

influenza A + 

pneumococcus 

(7d later) 

Prior influenza infection enhanced 

pneumococcal transmission and disease; the 

influenza-mediated effects were 

pneumococcal strain dependent. 

Sharma-

Chawla et al. 

20169 

Mice (n=3–5 

per group) 

influenza A + 

pneumococcus 

T4, 19F or 7F 

(7d later) 

Pneumococcal coinfection during the acute 

phase of influenza A infection increased 

degree of pneumonia and mortality for all 

tested pneumococcal strains. However, the 

incidence and kinetics of systemic 

dissemination remained strain dependent. 
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Study Material Exposure Main findings 

Smith et al. 

201410 

Human ciliated 

respiratory 

epithelial cells 

and mice (n=10 

per group) 

RSV + 

pneumococcus 

Following incubation with RSV, 

pneumococcus demonstrated a significant 

increase in the inflammatory response and 

bacterial adherence to human ciliated 

epithelial cultures and increased virulence in 

mice model. 

Stark et al. 

200611 

Mice (n>12 per 

group) 

RSV + 

pneumococcus 

(7d later) 

Pneumococcus numbers at 24h of 

pneumococcus challenge: 7.45×105 

CFU/lung in RSV group, 5.9×103 CFU/lung in 

mock group. 

The number in brackets in the column Material refers to the number of animals observed under 

each experiment condition; number of animals used in transmission models (used by some studies) 

were not displayed.  

Abbreviations: CFU, colony-forming units; d, day(s); h, hour(s); hMPV, human metapneumovirus; 

RSV, respiratory syncytial virus.  
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