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Otitis media (OM), an inflammatory disease of the middle ear, is the most frequent cause of 
physician visits and prescription of antibiotics for children1. Current methods to diagnose 
acute otitis media (AOM), which is caused by a bacterial infection, rely on varying symptoms 
that overlap with another form of OM that is rarely caused by pathogens. Thus, there is a 
clinical need to rapidly identify specific bacteria which cause AOM to enable accurate 
diagnose and proper antibiotic prescription. Our goal is to accurately identify bacteria that 
cause AOM based on their biochemical fingerprint using Raman spectroscopy (RS). Raman 
bands of biochemical features specific to microbial cells have been identified2. For example, 
RS has been used to distinguish Gram-positive from Gram-negative bacteria based on specific 
biochemical components, such as peptidoglycan3. We used a Renishaw inVia confocal Raman 
microscope at 785 nm to characterize the Raman signatures of the most common bacteria that 
cause AOM, Haemophilus influenzae, Moraxella catarrhalis, and Streptococcus pneumoniae. 
In addition, human ear fluid from de-identified patients undergoing tympanostomy, a 
procedure used to treat recurrent cases of AOM, was collected and examined using RS. 
Preliminary results were able to identify characteristic Raman spectral features for each type 
of bacteria causing AOM in vitro. Furthermore, a Raman peak intensity ratio between 1450 
cm-1 and 1045 cm-1 was important in determining the type of bacteria. Raman signatures from 
microbial colonies of ear fluid samples were also analyzed and compared to the three main 
otopathogens that cause AOM. Based on our findings, RS has the potential to accurately 
diagnose AOM and provide physicians with the information needed to prescribe the correct 
antibiotic. 
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