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Objectives-Although community-acquired methicillin-resistant Staphylococcus aureus (MRSA) infections have recently 1 become an increasing problem in various fields of medicine, they have rarely been studied in the ear. The purpose of this 
study was to determine the prevalence of community-acquired MRSA infections in discharging ears and to compare the 
epidemiology of MRSA with that of other pathogens. 
Material and methods-Between August 2000 and February 2002, 248 isolates recovered from 221 discharging ears of 
patients with 3 disease entities (chronic otitis media, acute otitis externa and granular myringitis) were prospectively 
analyzed using bacteriology. The isolates analyzed using bacteriology were divided into three groups: MRSA, methicillin- 
susceptible S. aureus (MSSA) and non-SA. 
Results-S. aureus was found in 108 (43.5%) isolates and MRSA in 27. Therefore, the percentage of MRSA among the 
S. aureus isolates was 25.0% (271108). The prevalence of community-acquired MRSA infections in discharging ears was 
12.2% (271221) and the MRSA strains were highly susceptible to vancomycin, teicoplanin, fusidic acid and minocycline. 
The MRSA-infected patients were older than those infected with other groups of pathogens. Also, MRSA infections 
appeared to be more common in chronic otitis media than in acute otitis externa or granular myringitis. 
Conclusions-Community-acquired MRSA represents an increasing problem. In this study, MRSA strains were highly 
susceptible to vancomycin, teicoplanin, fusidic acid and minocycline. Key words: bacteriology, community-acquired 
MRSA, drug sensitivity, otorrhea. 

INTRODUCTION 

Staphylococcus aureus is one of the commonest 
pathogens encountered in various hospital- and com- 
munity-acquired infections. Shortly after the intro- 
duction of penicillin in the 1940s, penicillinase- 
producing strains appeared. The semi-synthetic peni- 
cillin, methicillin, was introduced later with good 
results. However, in 1961, the first strains of methi- 
cillin-resistant S. aureus (MRSA) were noted (I). 
MRSA infections subsequently became a growing 
problem. The proportion of nosocomial S. aureus 
isolates that were methicillin-resistant increased 
worldwide from 2% in 1974 to = 50% in 1997 (2). A 
similar trend has also been found in Taiwan during 
the past 10 years (3). The prevalence of community- 
acquired MRSA infections has also been rising re- 
cently (4, 5). Although the bacteriology of chronic 
otitis media, acute otitis externa and granular myrin- 
gitis has been investigated extensively by authors in 
various geographic locations, community-acquired 
MRSA infection in discharging ears has not previ- 
ously keen reported. Therefore, the purpose of this 
study was to determine the prevalence of community- 
acquired MRSA infections in discharging ears and to 
compare the epidemiology of MRSA with that of 
other pathogens. In addition, the drug susceptibility 
of MRSA isolates was also studied. 

MATERIAL AND METHODS 

This study was carried out prospectively on 221 
consecutive outpatients (1 18 males, 103 females; age 
range 1-85 years) presenting with otorrhea between 
August 2000 and February 2002. All of these patients 
denied hospitalization before the onset of otorrhea. 
The discharge for bacteriologic culture was obtained 
as follows: excess drainage was removed from the 
external auditory canal with a sterile cotton pledget 
on an ear probe and the bacteriologic specimens were 
taken near the tympanic membrane using a sterile 
cotton swab. They were then inoculated into culture 
media separately for aerobic and anaerobic cultures. 
Specimens were processed and identified using con- 
ventional methods. The susceptibility of the isolated 
organisms to antimicrobial agents was tested using 
the Kirby-Bauer method. Only cultures thaterevealed 
moderate to heavy amounts of bacterial growth were 
considered significant and included in the study. At 
the same time, the status of the tympanic membrane 
was inspected by the senior otologist to determine the 
disease entity, either chronic otitis media (COM), 
acute otitis externa (AOE) or granular myringitis 
(GM). All cases could be classified into one of these 
three disease categories, i.e. there were no cases of 
acute otitis media with pus discharge or chronic otitis 
externa in our series. COM was defined as a persis- 
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Table I. Age distributions of patients in the three pathogen groups. The values shown represent the numbers of 
isolates, with percentages in parentheses 
- 

Age (years) 

Pathogen group ' <20 2 1 4 0  41-60 > 61 Total 

MRSA 
MSSA 
Non-SA 

Table 11. Comparison of prevalence of MRSA and other pathogens in various disease entities. The values shown 
represent the numbers of isolates, with percentages in parentheses 

Pathogen group COM AOE GM Total 

MRSA 
MSSA 
Non-SA 
Total 

tent tympanic membrane perforation for > 3 highly susceptible to vancomycin, teicoplanin, fusidic 
months. None of the COM patients in our study had acid and minocycline. However, the sensitivity of 
a middle ear ventilation tube in place. MRSA to gentamicin, clindamycin and erythromycin 

was very low. 

RESULTS DISCUSSION 

A total of 248 isolates were recovered from the 221 
cultures. S. aureus was found in 108 (43.5%) isolates 
and non-S. aureus in 140 (56.5%). MRSA was found 
in 271221 cultures, i.e. the proportion of MRSA 
among the S. aureus isolates was 25.0% (271108). The 
prevalence of community-acquired MRSA infections 
in discharging ears was 12.2% (271221). 

Pseudomonas aeruginosa, which was found in 76 
(30.6%) isolates, was the commonest pathogen in the 
non-S. aureus groups. The mean age of the patients 
in the MRSA group was 51.0 years (range 4-78 
years); 13 patients were male and 14 female. Mixed 
infection (2 isolates of MRSA and P. aeruginosa) was 
recovered in 1/27 cultures. The MRSA-infected pa- 
tients were older compared with those infected with 
the other pathogen groups (Table I). The ma1e:female 
ratio for the MRSA-infected patients was 0.9:l; in 
contrast, male patients were more common in the 
MSSA (1.3:l) and non-SA groups (1.2:l). Table I1 
summarizes the prevalence of MRSA and other 

The incidence of hospital-acquired MRSA infections 
in the ear has increased a lot recently. Kao and Shiao 
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Fig. 1. Percentages of irradiated ears in the three pathogen 
groups. 

Table 111. Susceptibility of MRSA to various antibi- 
otics 

Antibiotic Susceptibility; n (%) 

pathogens in various disease entities. Community-ac- Vancomycin 27/27 (100%) 
quired MRSA infections appeared to be more com- TeicoPlanin 27/27 (lOO%o) 
mpn in COM than in AOE or GM (13.6% vs 9.8% vs ~inocycline" 26/27 (96.3%) 
1077%, respectively). There was a higher proportion Fusidic acida 26/27 (96.3%) 
of irradiated ears in the MRSA group (1 1.1%) com- Gent amicin 10127 (37.0%) 

Clindamycina 
pared to the MSSA (4.2%) and non-SA (3.3%) 4/27 (14.8%) 

3/27 (1 1.1%) 
groups (Fig. I). The susceptibility of MRSA to vari- 
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(6) reported that the proportion of hospital-acquired 
MRSA infections in S. aureus-infected ears was 
37.5% (15140). In another study (7), of 265 positive 
cultures obtained after middle ear surgery, MRSA 
was the commonest organism, being found in 94 
cases (34.7%). In our study, we showed that the 
prevalence of community-acquired MRSA infections 
in discharging ears was 12.2%, indicating that com- 
munity-acquired MRSA infections represented an in- 
creasing problem during the study period. 

Previous reports of community-acquired MRSA 
infections were often linked to i.v. drug abuse, cystic 
fibrosis, chronic diseases and repeated antimicrobial 
therapy (8-10). Recent reports have shown that the 
prevalence of community-acquired MRSA infections 
without identified risk factors in both adults and 
children has also increased (4, 11). Moreover, 
Moreno et al. ( 9 ,  in a case-controlled study, reported 
that patients with community-acquired MRSA iso- 
lates were indistinguishable from those with commu- 
nity-acquired MSSA isolates in terms of age, sex, risk 
factors, etc. Gottlieb et al. (1 1) reported several cases 
of community-acquired MRSA infections in otolar- 
yngologic settings, including COM and AOE. The 
most common diagnosis was otitis externa and none 
of the infections were linked to i.v. drug use. Addi- 
tionally, no patient was known to be a healthcare 
worker. Santos et al. (12) also reported three pedi- 
atric patients with community-acquired MRSA oto- 
logic infections, including otitis externa, otitis media 
and acute mastoiditis. All three patients demon- 
strated familial patterns of transmission without any 
risk factors. Our cases were also not significantly 
linked to known risk factors. 

Nosocomial MRSA tended to exhibit multiple an- 
tibiotic resistance patterns. In contrast, community- 
acquired MRSA is generally susceptible to a greater 
number of antibiotics (10, 11). Community-acquired 
MRSA isolates obtained from children with an iden- 
tified risk were more resistant to drugs such as ery- 
thromycin, clindamycin, gentamicin, trimethoprim- 
sulfamethoxazole, etc. than those without an iden- 
tifiable risk (4). In our patients, resistance to ery- 
thromycin, clindamycin and gentamicin was still high 
although there was no known risk factor in these 
patients. In the literature, the susceptibility of MRSA 
to new quinolone otics remains controversial. Ikeda 
and Takasaka (13) reported that otic drops contain- 
ing new fluorinated quinolones, ofloxacin and NY- 
198 demonstrated high in vitro activity against 
MRSA organisms causing purulent otitis media. 
How&er, MRSA organisms still occurred in 34.7% 
of all postoperative infections despite the use of 
ofloxacin-soaked packing (7). Also, resistance of 
MRSA to ciprofloxacin has been reported by several 
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investigators (14). In our study, the susceptibility of 
MRSA to new quinolones was not investigated. 
Therefore, whether ofloxacin otic alone is currently 
an effective treatment for MRSA otorrhea remains 
unclear. More studies need to be done in the future to 
resolve this issue. 

There are no published treatment guidelines for 
patients presented with MRSA otorrhea. In the opin- 
ion of Brumfitt and Hamilton-Miller (IS), van- 
comycin remains the treatment of choice for MRSA 
infections. Other drugs have not proved to be clini- 
cally effective in eradicating MRSA. However, the 
drawbacks of treatment with vancomycin or other i.v. 
antibiotics include cost, adverse effects, toxic reac- 
tions and inconvenience for outpatients. In most 
cases of MRSA otorrhea, no oral form antibiotics 
were used before coming to our clinic. Some of them 
had used Sofradex or ofloxacin otic for 1 week. These 
patients did not show an obvious reduction in otor- 
rhea after local treatment and further ototopical med- 
ications. Fusidic acid or minocycline, combined with 
ofloxacin otics, was tried in these patients after cul- 
ture confirmation and led to complete remission of 
otorrhea within 2 weeks; i.v. antibiotics were not 
needed. Therefore, we suggest that this regimen 
should be the first choice in MRSA infections in 
discharging ears. 

Finally, MRSA colonization may be widespread. 
The role that increased antibiotic use, particularly 
beta-lactams and cephalosporins, plays in selecting 
MRSA strains in the community is unknown. More 
surveillance is needed in order to characterize and 
monitor community-acquired MRSA infections in the 
ear and to develop strategies, especially ototopical 
antibiotics, that will improve MRSA treatment and 
control. 

REFERENCES 

1 .  Jevons MP. 'Celbenid-resistant Staphylococci [Letter]. 
BMJ 1961; 1:  124. 

2. Lowy F. Staphylococcus aureus infections. N Engl J 
Med 1998; 339: 520-32. 

3. Chen ML, Chang SC, Pan HJ, et al. Longitudinal 
analysis of methicillin-resistant Staphylococcus aureus 
isolates at a teaching hospital in Taiwan. 0J Formos 
Med Assoc 1999; 98: 426-32. 

4. Herold BC, Immergluck LC, Maranan MC, et al. 
Community-acquired methicillin-resistant Staphylococ- 
cus aureus in children with no identified predisposing 
risk. JAMA 1998; 279: 593-8. 

5. Moreno F, Crisp C, Jorgensen JH, Patterson JE. Me- 
thicillin-resistant Staphylococcus aureus as a commu- 
nity organism. Clin Infect Dis 1995; 21 : 1308- 12. 

6. Kao JC, Shiao AS. Discharging ear with Staphylococ- 
cus aureus infection. J Taiwan Otolaryngol Head Neck 
Surg 1998; 33: 8- 12 (in Chinese). 



830 J.-H. Hwang et al. Acta Otolaryngo! 122 

7. Suh HK, Jeon YH, Song JS, Hwang SJ, Cheong HJ. A 
molecular epidemiologic study of methicillin-resistant 
Staphylococcus aureus infection in patients undergoing 
middle ear surgery. Eur Arch Otorhinolaryngol 1998; 
255: 347-51. 

8. Boxerbaum B, Jacobs MR, Cechner RL. Prevalence 
and significance of methicillin-resistant Staphylococcus 
aureus in patients with cystic fibrosis. Pediatr Pulmonol 
1988; 4: 159-63. 

9. Damman TA, Wiens RM, Taylor GD. Methicillin-re- 
sistant Staphylococcus aureus: identification of a com- 
munity outbreak by monitoring of hospital isolates. 
Can J Public Health 1988; 79: 312-4. 

13. Ikeda K, Takasaka T. In vivo activity of ototopical 
drops against middle ear pathogens. Am J Otol 1993; 
14: 170-1. 

14. Hartnick CJ, Shott S, Willging JP, Myer 111 CM. 
Methicillin-resistant Staphylococcus aureus otorrhea 
after tympanostomy tube placement. Arch Otolaryngol 
Head Neck Surg 2000; 126: 1440-3. 

15. Brumfitt W, Hamilton-Miller J. Methicillin-resistant 
Staphylococcus aureus. N Engl J Med 1989; 320: 
1188-96. 

Submitted May 21, 2002; accepted July 23, 2002 

10. Saravolatz LD, Pohlod DJ, Arking LM. Community- 
acquired methicillin-resistant Staphylococcus aureus in- Address for correspondence: 

fections: a new source for nosocomial outbreak. Ann Tien-Chen Liu, MD, PhD 

Intern Med 1982; 97: 325-9. Department of Otolaryngology 

11. Gottlieb RD, Shah MK, Perlman DC, Kimmelman Taiwan University 
CP. Community-acquired methicillin-resistant Staphy- 7, Chung-Shan S. Road 
lococcus aureus infections in otolaryngology. Otolaryn- Taipei 100 
go1 Head Neck Surg 1992; 107: 434-7. Taiwan 

12. Santos F, Leila AM, Roland DE. Methicillin-resistant Tel.: + 886 2 23123456, ext. 5221 
Staphylococcus aureus-pediatric otitis. Arch Otolar- Fax: + 886 2 23410905 
yngol Head Neck Surg 2000; 126: 1383-5. E-mail: liuent@ha.mc.ntu.edu.tw 


