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The Bacterial Etiology of Otitis Media 
and Specimen Collection

Owing to the recent overuse and misuse of antibiotics in the 
treatment of otitis media, we investigated changes over time in 
pathogens obtained from patients with acute otitis media and 
otitis media with effusion, including changes in their antibiotic 
sensitivity. 
  Effusion samples were collected from patients with otitis me-
dia with effusion during surgical insertion of a ventilation tube. 
A radial incision was made in the anterior inferior quadrants of 
the tympanic membrane, and an effusion sample was collect-
ed. In contrast, aural discharges were collected from patients 
with acute otitis media using a sterilized otoscope and an extra-
thin flexible wire cotton swab after cleaning the external audi-
tory canal, thus minimizing contact with the external auditory 
canal. The most frequently isolated gram-positive Staphylococci 
observed in the normal flora of the external auditory canal con-
sisted of coagulase negative Staphylococcus species, including S. 
capitis, S. epidermis, S. haemolyticus, and S. auricularis (1). Thus, 
the high frequency of coagulase negative Staphylococci in pa-
tients with otitis media was likely due to the unexpected con-
tamination of aural discharge samples during collection, de-
spite efforts to minimize contamination by using a sterilized 
otoscope after cleaning the external auditory canal. Although 
long regarded as non-pathogenic, coagulase negative Staphylo-
cocci strains were shown to form biofilms, making them the lead-
ing cause of biomaterial-related infections (2). Coagulase nega-
tive Staphylococci have also been implicated in otitis media, with 
a recent multicenter study finding that these species account 
for 60% of bacteria isolated from patients with otitis media with 
effusion (3). This multicenter study resulted in cultures being 
taken from different environments, which may have led to dif-
ferences in contamination rate. Although samples were collect-
ed during patients’ first visits to the outpatient department, some 
patients may have been prescribed antibiotics at primary clin-
ics before visiting the tertiary hospital. Because bacterial cultures 
were not taken from all patients at the time of initial diagnosis 
at primary clinics, we were unable to determine bacterial popu-
lations at initial diagnosis of otitis media. Moreover, because 
this was a retrospective chart review, we investigated only bac-

teriology and antibiotic sensitivity in patients with otitis media 
from whom cultures were obtained from January 2010 to May 
2015. 
  Methicillin-resistant S. aureus (MRSA) is a bacterium respon-
sible for several difficult-to-treat infections in humans. MRSA is 
a strain of S. aureus that developed through horizontal transfer 
of the mecA gene to at least five distinct S. aureus lineages and 
natural selection (4). MRSA is resistant to various beta-lactam 
antibiotics, including the penicillins (e.g., methicillin, dicloxa-
cillin, nafcillin, and oxacillin) and the cephalosporins (e.g., cefox-
itin, moxalactam) (4). In this study, three methicillin-suscepti-
ble S. pneumoniae strains were found to be resistant to cefoxi-
tin, whereas S. aureus isolates were not.
  As mentioned, the most frequently isolated bacterial species 
in patients with otitis media was coagulase negative Staphylo-
cocci. We also found that 18 (3.2%) patients with otitis media 
with effusion and 15 (12.3%) with acute otitis media were posi-
tive for fungi. The phrase “coagulase negative Staphylococcus 
aureus” in the Abstract, Results, and Tables 2 and 3 and the val-
ue 32.1%, rather than 3.2%, for percentage of patients with otitis 
media with effusion positive for fungi mentioned in the Discus-
sion section and Table 1 were typographical errors (5).

DISCLOSURE

The authors have no potential conflicts of interest to disclose.

ORCID

Sang Hoon Kim  https://orcid.org/0000-0001-5045-5060
Seung Geun Yeo  https://orcid.org/0000-0001-8021-1024

REFERENCES

1. Chon KM, Yoon BN, Park SH, Lee IW, Goh EK, Wang SG, Chang CH. Mi-

crobiologic study of the ear canal in Koreans. Korean J Otolaryngol-Head 

Neck Surg 2005; 48: 8-12.

2. McCann MT, Gilmore BF, Gorman SP. Staphylococcus epidermidis de-

vice-related infections: pathogenesis and clinical management. J Pharm 

Pharmacol 2008; 60: 1551-71.

3. Paluch-Oleś J, Magryś A, Kozioł-Montewka M, Niedzielski A, Niedźwiadek 

J, Niedzielska G, Kotowski M. The phenotypic and genetic biofilm forma-

tion characteristics of coagulase-negative Staphylococci isolates in chil-

dren with otitis media. Int J Pediatr Otorhinolaryngol 2011; 75: 126-30.

4. Fitzgerald JR, Sturdevant DE, Mackie SM, Gill SR, Musser JM. Evolution-

ary genomics of Staphylococcus aureus: insights into the origin of methi-

cillin-resistant strains and the toxic shock syndrome epidemic. Proc Natl 

Acad Sci U S A 2001; 98: 8821-6.

CORRESPONDENCE

1 / 1CROSSMARK_logo_3_Test

2017-03-16https://crossmark-cdn.crossref.org/widget/v2.0/logos/CROSSMARK_Color_square.svg

http://crossmark.crossref.org/dialog/?doi=10.3346/jkms.2017.32.9.1559&domain=pdf&date_stamp=2017-08-03


Kim SH, et al.  •  Bacterial Etiology of OM

1560    http://jkms.org https://doi.org/10.3346/jkms.2017.32.9.1559

5. Kim SH, Jeon EJ, Hong SM, Bae CH, Lee HY, Park MK, Byun JY, Kim MG, 

Yeo SG. Bacterial species and antibiotic sensitivity in Korean patients di-

agnosed with acute otitis media and otitis media with effusion. J Korean 

Med Sci 2017; 32: 672-8. 

Sang Hoon Kim and Seung Geun Yeo

Department of Otorhinolaryngology-Head and Neck Surgery, Kyung Hee University 
School of Medicine, Seoul, Korea

Address for Correspondence:
Seung Geun Yeo, MD, PhD

Department of Otorhinolaryngology-Head and Neck Surgery, Kyung Hee University 
School of Medicine, 23 Kyungheedae-ro, Dongdaemun-gu, Seoul 02447, Korea

E-mail: yeo2park@gmail.com

Received: 8 May 2017 / Accepted: 12 May 2017

Funding: This work was supported by the National Research Foundation of Korea (NRF)  
grant funded by the Korea government (MSIP) (No. 2011-0030072).


