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EXPLOITING THE STRUGGLE FOR HEME: A NEW RESPIRATORY PROBIOTIC CANDIDATE? 
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Non-typeable Haemophilus influenzae (NTHi) is a leading causative organism of opportunistic respiratory tract infections, including otitis media (OM), and acute exacerbations of chronic obstructive pulmonary disease (COPD) worldwide. Frequent acute exacerbations accelerate clinical decline and significantly contribute to the high mortality rate of COPD, whereas hearing loss and developmental delay are frequent complications of recurrent OM. The treatment and prevention of NTHi infections is complicated by the rapid development of antibiotic resistance and evasion of current vaccination strategies. 
An alternative approach may be probiotic therapy with a non-harmful bacterium that prevents nasopharyngeal colonization, the prerequisite step of NTHi infection. Newly discovered strains of Haemophilus haemolyticus (Hh) have been discovered which not only share the nasopharyngeal niche, but also produce a novel bacteriocin, hemophilin (HPL), shown to inhibit NTHi’s access to heme. Starvation of this vital nutrient significantly dampens the growth and pathogenic capabilities of NTHi. This reaearch aims to determine the therapeutic potential of HPL-producing Hh (Hh-HPL). Short- and long-term in vitro competition studies demonstrated a significant 66-84% reduction in NTHi growth rate when co-cultured with Hh-HPL, but not Hh strains unable to produce HPL. Interestingly, exposure to NTHi enhanced the growth of Hh-HPL. This protectice benefit was also observed in vivo. Oropharyngeal swabs of 150 healthy adults showed a significant reduction in the incidence (52%) and density (68%) of NTHi carriage in individuals co-colonized with Hh-HPL. 
This preliminary data demonstrates Hh-HPL may be a promising probiotic candidate for the prevention of NTHi infections, associated complications and antibiotic usage. 
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