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Serotype Distribution of Pneumococcus Isolated from
the Ear Discharge in Children with Otitis Media in 2001-2006

Teak Jin Lee, M.D., Jin-Kyong Chun, M.D.", Ki Hwan Kim, M.D."
Khi Joo Kim, M.D." and Dong Soo Kim, M.D."

Department of Pediatrics, College of Medicine, Pochon CHA University, Seongnam,
Department of Pediatrics’, Yonsei University College of Medicine, Seoul, Korea

Purpose : Better understanding of the epidemiology of Streptococcus pneumoniae affects
preventive and therapeutic strategies for children with otitis media. This study was un-
dertaken to examine the prevalence of pneumococcal serotypes causing otitis media in
children.

Methods : Pneumococcal isolates obtained from the ear discharge of children with otitis
media between January 2001 and December 2006 were characterized by serotyping and
antibiotic susceptibility testing.

Results : There were 54 pneumococcal isolates from 54 children with otitis media. The
median age of patients was 13 months, and the proportion of children <5 years old was
81%. The predominant serotypes, in order of decreasing frequency, were 19A (44%), 19F
(28%), 6B (7%), 6A (4%), 9V (4%), and 1 (4%); 23 isolates (43%) belonged to types in-
cluded in the heptavalent pneumococcal conjugate vaccine (PCV7). The proportion of se-
rotype 19A and 19F accounted for 72% of overall pneumococcal isolates, which accounted
for 84% of pneumococcal isolates from otorrhea of children <5 years old (vs 20% in chil-
dren =5 years old, P<0.001). All serotypes isolated from 3 vaccinees of PCV7 were 19A.
There was no significant diminution in otitis media caused by pneumococcal vaccine sero-
types after the introduction of PCV7. The frequency of nonsusceptibility to penicillin, ery-
thromycin, and trimethoprim-sulfamethoxazole was higher in serotype 19A than in other
non-vaccine serotypes, respectively. The frequency of multiple drug resistance was 96% in
serotype 19A, compared with 29% in other non-vaccine serotypes (P=0.001).

Conclusion : 19A was the most common pneumococcal serotype causing otitis media and
represented a large proportion of strains with multiple drug resistance in children younger
than 5 years of age. (Korean J Pediatr Infect Dis 2008;15:44-50)
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Table 1. Demographic Features of Children with
Otitis Media Accompanying Otorrhea by Age-group

<1 1 2-4 =5
Characteristic year year years years (N=54)
(N=23) (N=16) (N=5) (N=10)
Males (%) 74 38 40 60 57
Otitis media
Acute” 21 10 3 1 35
Serious” 2 5 2 5 14
Chronic’ 1 4 5
PCV7 1 2 3
vaccinees

“At least 1 of 4 symptoms, namely, fever within
the previous 24 hours, including irritability; otalgia;
anorexia.

"Middle-ear effusion (MEE) has been present for
<3 months.

"MEE has been present for >3 months.

PCV7 indicates heptavalent pneumococcal conjugate
vaccine.

Table 2. Distribution of Serotype of S. pneumoniae
Isolated from Otorrhea in Children with Otitis Media
by Age-group

2-4 >5
years  years
(N=5) (N=10)

19A 11 9 3 1
19F
6B
6A
9V 2
1

23F 1
18C

11A

9A

5

All
(N=54)

<1 year 1 year

SEroype (\293)  (N-16)

24 44y
3 2 1 15 (28)
3 (7)
)
)
)
)
)
)
)
)

N~ O
[\
== = = = DN DO DD

— o e

“Numbers in parentheses, percent

52% 5 AAEte] 1 o]F9] Aok(10%, P=0.031)¢F <
Al ol g Aol g WEFTE 19A9F 19F7F AFA 8k H]
2 534 Told ol 86%, A& Folgolut vt
Folg Sofoll = 47% = AR FoF Aol
AATHP=0.004). A= 19AY 19F7F AFA| 8= H]
&< Aol7k gldlen, 77t dAe HA sl =9l
o] -3} o] - Al7] Afolell = 2ol 7} YA TH Table 3). A
A AT T YA A= HEL 43%01
or A” B A WAIHY ] H&oll= 2ol7t gl
Ak A ol 77F %“ 2% A als HEE 31
o] glotoll o TAHE AP ZF 19AATH

SLoox Mo

Table 3. Distribution of Serotype 19A and 19F from
Children with Otitis Media Due to S. pneumoniae in
2001-2006

No. (%) of isolates, by year

Serotype 2001 2002 2003 2004 2005 2006
(N=8) (N=9) (N=8) (N=14) (N=6) (N=9)

19A 3 (38) 4 (44) 4 (50) 5 (36) 4 (67) 4 (44)

19F 225 2(22 1136 43) 107 333

6B 1 2 1

6A 2

9v 1 1

1 1 1

23F 1

18C 1

1A 1

9A 1

5 1

"Numbers in parentheses, percent

12001 (1=8)
£ 2002 (=1
7 2003 (t=8)
2004 (=14
) 2005 (N=6)
8 2005 (N=3)

MNonsusceptible Isolates (%)

Penicillin Levofloxacin

Erythromydn  Trimethoprim-
Sulfamethoxazole

Tetracycline

Fig. 1. Changes in the proportion of pneumococcal
isolates nonsusceptible to various antibiotics among
children with otitis media, 2001 to 2006.
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sulfamethoxazole 83%, tetracycline 78%, levofloxa-
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trimethoprim-sul-

Table 4. Proportion of Pneumococcal Isolates Non-
susceptible to Various Antibiotics from Children with
Otitis Media Accompanying Otorrhea by Age-group

Percentage of isolates
nonsusceptible to antibiotics

Antibiotic

<5 years =5 years P

(N=44) (N=10)

Penicillin 9% 50 <0.001
Erythromycin 9% 70 0.017
Trimethoprim- 93 40 0.001
sulfamethoxazole
Tetracycline 80 70 NS
Levofloxacin 5 0 NS

NS indicates not significant.
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Table 5. Proportion of Pneumococcal Isolates Nonsusceptible to Various Antibiotics from Children with Otitis

Media Accompanying Otorrhea by Serotype

Percentage of isolates
nonsusceptible to antibiotics

Percentage of isolates
nonsusceptible to antibiotics

Antibiotic 19F Vaccine types” p 19A Non-vaccine types
( N; 15) excluding 19F (N;24) excluding 19A
(N=8) (N=7)
Penicillin 100 VG NS 100 43 <0.001
Erythromycin 100 83 NS 100 57 0.008
Trimethoprim- 100 63 0.032 96 29 <0.001
sulfamethoxazole
Tetracycline 87 B NS 79 43 NS
Levofloxacin 7 0 NS 4 0 NS

“Including 4, 6B, 9V, 14, 18C, 19F and 23F.
NS indicates not significant.
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