Serotype and Antimicrobial Susceptibility of Streptococcus pneumoniae
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Background : Pneumococcus is the most common cause of acute otitis media, community acquired
pneumonia and invasive bacterial diseases in children. Ninety serotypes have been identified, and the
distribution differs according to geographic area and ages. The 7 valent pneumococcal protein con-
jugate vaccine is used widely. To evaluate the efficacy of the vaccine, it is essential to investigate

the distribution of the pneumococcal serotypes.

Materials and Methods : The serotypes and antibiotic resistance of the pneumococcus isolated from
308 patients at Shinchon Severance hospital from September of 2001 to July of 2005 were analyzed.
Results : The pneumococcci were isolated mostly from sputum and blood, and ear discharge in the
descending order. Serotyping was possible in 265 cases, and the distribution of serotypes were 19F
(16.2%), 19A (12.8%), 23F (8.7%), 6B (7.9%), and 6A (7.2%). Fifty two cases were isolated from
those patients less than 16 years of age and the distribution of serotypes was 19F, 19A, 23F, 14, 6B,
6A and 4. Resistance to penicillin was 64.6% in all cases and 67.3% in children. The more common
serotype showed the higher rate of penicillin resistance. Multi—drug resistance was demonstrated in
64.7%. Forty three percent of the total identified serotypes were included in the 7 valent pneumo-
coccal conjugate vaccine. And 61.5% of the serotypes identified in children were included in the

vaccine.

Conclusion : The 7 valent vaccine may be used effetively in Korea. But, further study is needed to
address serotype switching after the use of the protein conjugated vaccine, which has been reported

in other countries.
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Table 1. Source of Specimen according to Age

No.(%) of isolates

Specimen Total
<2 years 2-15 years >15 years

Sputum 0( 0) 2 (87 190 (75.1) 192 (62.3)
Blood 5 (15.6) 5@17 30 (11.9) 40 (13.0)
Ear discharge 20 (62.5) 8 (34.8) 6 (24) 34 (110
Throat 2 (63 4 (174 6 (24 12(39
Eye discharge 1 ( 3.1) 0( 0) 5(200 6(19
Wound 0( 0) 0( 0) 5(20 518
CSF 3 (94) 1(493 1004 5186
Urine 1(3.1) 0( 0) 3(12 4(13
Others” 0( 0) 3 (13.0) 7(28 10(32
Total 32 (100) 23 (100) 253 (100) 308 (100)

“catheter tip, nasal discharge, peritoneal fluid, head abscess, pleural
fluid, cervix discharge

Table 2. Serotype Distribution according to Age

No. (%) of isolates

Serotype Total
<2 years 2-15years >15 years

19F 9 (29.0) 4 (19.0) 30 (14.1) 43 (16.2)
19A 9 (29.0) 3 (14.3) 22 (10.3) 34 (12.8)
23F 4 (12.9) 3 (14.3 16 ( 7.5) 23 (87)
6B 4 (12.9) 0( 0) 17 ( 8.0) 21 (79
B6A 2 (65 1 (48 16 ( 7.5 19 (7.2
3 0( 0) 1 (498 15 ( 7.0) 16 ( 6.0)
14 1(32 4 (19.0) 9 (42 14 ( 5.3)
1A 1(32 1 (48 11 (5.2 13 ( 4.9
9V 0( 0) 0( 0) 13 ( 6.1) 13 ( 4.9
4 0( 0) 2 (95 6 (28 8 (3.0
18 0( 0) 1 (48 5(23 6 (23
Others” 1(32 1 (498 53 (24.9) 55 (20.8)
Total 31 (100) 21 (100) 213 (100) 265 (100)

“7C, 7F, 10A, 13, 15A, 15B, 19B, 22F, 23A, 24A, 24F, 29, 34

o] 7hadtth. @A P2 19F7F 4352(16.2%), 19A7}F 345
(12.8%), 23F7} 23—1—(87(%) 6B7F 215(7.9%), 6A7F 195
(7.2%), 3°] 165(6.026)2} 147} 1452(5.3%) S°]%aL, 24|
o]3} ool A= 19F, 19A, 23F, 6B 59| ol9lom, 2
Aol Al 1541 Atelefl A= 19F, 14, 19A, 23F 59 =04l
h(Table 2).
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F mol A Aol
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9 6A7} 68.4% (13/192 ZatA Helse dyge 4
ol 282 ke EFFe Blgf o 2 Huddd WAl

8& vehyglch

o

o]

WA AL F ATE T WAle] EEl Qi 4
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% (104/180)°ll Hlsl o =2 FAAA WA % e Sl
o},

HUAdd WAAES A9EE AHEA 24 o]ty 3
$ 781%, 2M|°A 1541 Ato]l A= 522%, 154 o4 A
Ql #AFe] H 64.0%=2 ZAME QT Cotrimoxazoledt
erythromycin®] A3™E WAAES ZZF 56.8-86.7%, 71.2-
93.3%Z A2 penicillin WAERT &AL, Aol o
2 oA =%t Levofloxacin WAES 2%2 W3k,
tetracycline WAEL AHHE 47-60%2] xS Hch
E3 HyAde WS Hole #4398 A tE A
Aol dsfixe B =2 WEAES Hole ASE Usk
tH(Table 3).

HF 77 WA Al A,
Zy 706% H 715%= VFeERgT)

oAl WA B A 370 Al a4
Hol= A7} 1015(33.3%), 478 933(30.7%), 574 2‘1—
(0.72%) 2 37] o]+ Aol s WS Hol= 74
7F AAY 64.7% (196/303)0]1%t}. o]& EAHFEE 4
B 19F 97.7% (42/43), 19A 97.0% (32/33), 23F 100%
(23/23) T2 &% EHFY,E oAWAE v=E7F o
=2 Ao2 Yerti(Table 4).
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Table 3. Other Antibiotic Resistance according to Penicillin Susceptibility

No. (%) of isolates

S
Cot Lev Tet Ery

Penicillin susceptible group R 9/ 86 (10.5) 1/ 85 (1.2) 27/ 86 (31.4) 22/ 86 (25.6)

| 6/ 86 ( 7.0) 0/ 85 (0.0) 11/ 86 (12.8) 3/ 86 ( 35)
Penicillin intermediate group R 18/ 19 (94.7) 1/ 19 (6.3) 17/ 19 (89.5) 18/ 19 (94.7)

I 0/ 19 ( 0.0) 0/ 19 (0.0) 1/ 19 ( 5.3 1/ 19 ( 5.3
Penicillin resistant group R 155/198 (78.3) 4/198 (2.0) 103/198 (52.0) 184/198 (92.9)

| 7/198 ( 35) 2/198 (1.0) 55/198 (27.8) 7/198 ( 3.5)
Total R 182/303 (60.1) 6/302 (2.0) 147/303 (48.5) 224/303 (73.9)

| 13/303 ( 4.3) 2/302 (0.7) 67/303 (22.1) 11/303 ( 3.6)

Abbreviations : S, Susceptibility; R, Resistant; |, Intermediate; Cot, Cotrimoxazole; Lev, Levofloxacin; Tet, Tetracycline; Ery, Erythromycin

Table 4. Serotype according to Multi-drug Resistance

Serotype (No. of tested) No. (%) of isolates
19F (43) 39 (90.7)
19A (33) 32 (97.0)
23F (23) 21 (91.3)
6B (21) 15 (71.4)
6A (19) 13 (68.4)
3 (15 1(67)
14 (14) 7 (50.0)
11A (12) 8 (66.7)
9V (12) 8 (66.7)
4 (8 4 (50.0)
18 (6) 3 (50.0)
Others™ (97) 45 (485)
Total (303) 196 (64.7)

“7C, 7F, 10A, 13, 15A, 15B, 19B, 22F, 23A, 24A, 24F, 29, 34,
unknown serotype
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| 1.7% (26)°]" Ao] 1992Woll= 71% (2NE Hilw o] ostyl 43 7o wAk whgS aHE uf 57-
At Song 5(28)2 1996-1997 71Zt % 79.7%2] #HUYA 80%5 EIdt= Aoz Husial Qlrh & A= 7
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Eohal gHA QUThG, 6). ol Aot A Fltatel 9 1AL glew, EFF AL A9 g WA &eld
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AtET 22 29E 2o
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w0 A3 A|7]7} &, ﬁgu, HZo| w2 glFre A Al 071 dAFFel dHA ST, AleE Ao wat
Zo] o] Ro| x| ko] WE-Ql Ao& AzZHE ) EAE 222 Aol Hel dA| 7} S e |
Hu Aol gt WA J%HL%S b2 A ol disfiAl g ale] ARE- FolEl, 2 B8dE Fesl wdety] 9
= YAS YA g5 Ao @k oyt HyaAd uy Al 2 AHY HFtd AP Exo] itk A7 &
A w5 S5 WAE AAE= 104 o8] Ao AF Aol
iAol AL W0 A3}, Ast 7| AAG So] B Mz & HH 20019 9HFE 20059 7H7MA] AlEA
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gl 2 AFoA REo] EFFPHRE YABo & o 1 wWeoka, dH(13.0%), olF(11.0%), AF(3.9%) 52 =0l
& Ho|7| gio tAWAE Rles Aol =3hd Atk 265504 BAHEF FAlo] Zhsshdlel, 19F (162
o] Ay Bxo] e v Aoz AYzbEr) %), 19A (12.8%), 23F (8.7%), 6B (7.9%), 6A (7.2%) 4
77 WiAe] FI= WAl HE x| ox EHFo| 3(6.0%)9 «o2 YEgTE 154 o]af AotoA= 525
wel 1 537 24 Ueld Ao] A"t w2 9 oA dAEF EAo] A==, 19F, 19A, 23F, 14,
Mol AL Aot HABA AT Yoy FHH] 80% 6B, 6A, 4 ¥ 11A9] &olglet #HUAY WHES 646%
ezt 77v et o A wiAlof] 2FhE A Fow, Aol gxjo] Fe 67.3%AEdl, 24 o5t Aote]
Aoz HIEY glom T Q9] X HoA= 50-70%E A9 181%9 E& U™ WAES YEUST ol
EZeete Aer dEA Sl wWe A9 o F6BDY 3y HE AYEy oA EeEHe 4Ye-E o =
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