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Clinical Features of Invasive Pneumococcal Disease in
Korea

Background: Streptococcus pneumoniae is one of the most important
causes of pneumonia, meningitis, bacteremia, and other invasive diseases in
children and adults. The 23-valent polysaccharide pneumococcal vaccine
(PPV) has been recommended to adults with high risk conditions by the
Korea Society of Infectious Diseases in 2007, but there is no data on the
epidemiology of invasive pneumococcal disease in Korean adults to support
this recommendation. Therefore, we performed a study to investigate the
epidemiology of invasive pneumococcal disease in Korean population.
Materials and Methods: We collected clinical and microbiologic data of
patients diagnosed with invasive pneumococcal disease (IPD) in 3 university-
hospitals located in Seoul and Gyeonggi-do from January 2002 to December
2007.

Results: A total of 168 patients were diagnosed with IPD in the selected
hospitals during the study period. Invasive pneumonia and meningitis were the
most common forms of IPDs. The mean length of hospitalization of patients
with IPD was 18.5+26.7 days and mortality rate of IPD was 18.6%. Among the
isolates from patients with IPD, 59.7% was susceptible to penicillin and 38.3%
was susceptible to erythromycin. Mortality rate of IPD increased with age and
in patients with Eastern Cooperative Oncology Group performance status 4.
Conclusions: Epidemiology of IPD in Korean population was described.
Further studies should be performed to secure the risk factors of invasive
pneumococcal diseases and to confirm the appropriateness of recommendation
for vaccination with the 23-valent PPV.
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Figure 1. Age distribution of cases with invasive pneumococcal disease (IPD) in
3 university hospitals in Korea from January 2002 to December 2007.

Table 1. Distribution of Invasive Pneumococcal Disease according to Age Group
No. of Patients (%)
<15years 16-64 years >65years All ages

Clinical diagnosis

(n=47)  (=69)  (n=52) (n=168)
Invasive pneumococcal pneumonia 19 (40.5) 38 (55.1) 40(76.9) 97 (67.7)
Meningitis 16(340) 6(8. ) (38  24(143)
Primary bacteremia 4(8.5) 687 3(6.8) 13(7.7)
Peritonitis 00.0  10(14. 5) 38  12(71)
Others* 8(70)  9(13.0) 506) 22(13.9)

*QOthers include septic arthritis, cholangitis, empyema without pneumonia, infective
endocarditis, infected pseudocyst of pancreas, renal abscess, etc.
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Figure 2. Distribution of clinical diagnoses of invasive pneumococcal disease
(IPD) in 3 university hospitals in Korea from January 2002 to December 2007.

Table 2. Underlying Medical Conditions of Patients with Invasive Pneumococcal
Disease according to Age Group

No. of Patients (%)
<15years 16-64 years >65years All ages

Medical condition*

(n=47) (n=69) (n=52)  (n=168)
Current smoking 0(0.0) 21(304) 12(23.1) 33(19.6)
Heavy alcohol drinking" 0(0.0) 16 (23.2) 2(38) 18(10.7)
ECOG performance status 4 0(0.0) 4(5.8) 10(19.2) 14 (8.3)
Diabetes mellitus 0(0.0) 15(21.7)  20(38.5) 35(20.8)
Malignancy 0(0.0) 15(21.7)  20(38.5) 35(20.8)
Chronic obstructive lung disease 0(0.0) 1(1.4) 8(154) 9(54)
Asthma 1(21) 1(1.4) 3(68) 5(3.0)
Liver cirrhosis 0(0.0) 15 (21.7) 3(.8 18(10.7)
Chronic heart failure 0(0.0) 1(1.4) 4(77)  5(3.0)
Ischemic heart disease 0(0.0) 229 3(.8 530
Chronic renal failure 0(0.0) 5(7.2) 119 6(3.6)
Nephrotic syndrome 1279 1(1.4) 000 2(1.2
Immunosuppressant use* 1(27) 9(13.0) 7(13.5) 17 (10.1)
Any conditions with which 23-valent
polysaccharide pneumococcal 0(0.0) 40(58.0)  52(100) 92 (54.9)

vaccine is recommended®

ECOG, Eastern Cooperative Oncology Group

*Patients in each group may have several medical conditions.

"Defined as alcohol use for more than 5 days a week or a diagnosis of alcoholism.
“Immunosuppressant includes chemotherapeutic agents for malignancy, steroid or other
immune suppressive agents.

“The Korean Society of Infectious Diseases recommended the 23-valent polysaccharide
pneumococcal vaccine for all adults >65 years, and adults <65 years with chronic
disorders of the pulmonary system (excluding asthmay), cardiovascular diseases, diabetes
mellitus, chronic liver diseases, chronic renal failure, nephrotic syndrome, functional or
anatominal asplenia, splenectomy, immunosuppressive conditions (e.g., HIV infection,
leukemia, lymphoma, multiple myeloma, Hodgkin disease, generalized malignancy,
or organ or bone marrow transplantation), or chemotherapy with alkylating agents,
antimetabolites or high-dose, long-term corticosteroids.
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Figure 3. Antibiotic susceptibility of pneumococci isolated from patients with invasive
pneumococcal disease in 3 university hospitals in Korea from January 2002 to December
2007. Some isolates did not have the result of susceptibility test to specific antibiotics in
medical records. Among a total of 168 isolates, 164 (97.6%) had the result of susceptibility
test to penicillin, 154 (91.7%) had the result of susceptibility test to erythromycin, 120
(71.4%) had the result of susceptibility test to cefotaxime, and 153 (91.1%) had the resuit of
susceptibility test to levofloxacin.

OE
199433 ] 1998971] 2o AT A AR &L
Fdsol oot AT A WA ARAE ST 4T BAES 0%
6

- d(person-year) @ 93710131 24| 1Tk 209} 654 o =21ef]

N

o

>
Hir
rlo
.
i
o
g
=
| o
b
™
i/}
ox
i‘w
jalt)
>
y
1o
el
N,
jale
ofN
©

(

1t

JHE-2 21.5%%.0m 317, WA, v 714 A3 Go] Al s
Al Aoz YeRth 1997 ARE 19993d7k1] AFlelA] 2]
712l s RS ez aE ATl e A HEAt
A+t 7S] AE] 109 91 T 10.5710]910m HA) 24 W
220} 9 654 o) RlollA] =& WA S-S BT 53] 24 Wk &
o] ¢ HHo |} FdZo] WAl Eo] =rial B USITH(1s).
B AT A7) ) AEA dEAREY T a5 2 s 4o
ol A ] WA A7 9143k 1,000 X5 FHEiEg o 7
USR] B2 =9lollA] o o Flo 2 Yepon AHEL:
o] Z71ErE Zyshs Aoz Yelitt HIE o] dib= A€,
A Hof| 1x[gk 37 Wl A FFE ] G- AFEE AR B
= B8l o) A=A o 2 BrjEhs AA S 21 2tolA] #
H A& 7S] AW Fho] Fa1 o] digh A7t 8
HoF= A7 E 5 ok AA| 20060 Ay
o] FEo g 430e A Ay} 3] HEAEYHoR
ARG oF 72720191031 o] F 6541 o) 1=le] Hrg
816 ApA|ate :Rlel|A o] A gto] vl F& W
F 2EH19). TFek 20059 =177 At At A7t
§- 0-6A 2oz 9.1%<19] H]3l 754 o =912 -
B850 164%= ol wje} o= o]-§-Fof| o)7}
v} 2101(20) AA| Ao w2 HH5A HEAEd T 7
B AT At i g 7S oA = jich
v, A2 59 73S 771 i Aast HgaEg

o

L

= T

-

=
=

ol ol
o od 2 ol

7

2 N

¥
N oX

==
e )
10 o

e

1.

A7

1 o

ofl o
N
N

o]

jud

i

(o)

Lo o o O

)
o

alta
ofN
10

T
glg
el

o
=

e
1
>
f
°
o
o

P %) WAES] TRIITT T 8 ) QIh21-23),
Selueke) 49 2003058 77} ehalagt Akt o] A6
H31 glovko) £ AT Aol s 254

5o 7
Gl W el Wshs HQ151A) ket et EHe] A% =
o 77} S AR WAle] HEEL 1320 AR e
FE ol19), FF WA HF ol FEIE B35 A)FolHsh 2o
oI5} Wa7} b Ao o A7 o] Bad Ao Awe

(e} 73 =
AL HF A9 HlE= Wit o]eh 22 e o) AFRlofut s
d gl Ao Z(1, 18) =] Ao
M= Ak ARt AEE ) dEARE G ol ofgh ko) ¢
16-64A4] A3RlellA] &gt Zlo = YEpghonr), olof] sig=s Sxl= =
T 217338 BA197] ol o2 18] 9% 2fol7}F vpEhd Ao = Atk



160 WS Choi * Invasive pneumococcal disease in Korea

www.icjournal.org

FAA ZH4d A A3 cefotaximedl] i A4 A4 A
AZFAAIE T F 89.2%7F FHd)] Blo = vt T A
Al cefotaximeo |} ceftriaxoned]] that 7HAd AP AAE A &
& 75 F 2095 penicillinol] &l 7H<EAdol17] W&ol AA]
cefotaxime®]] 7%t T2 Hl&-2 1 A AR U & 75

Ko =1}

FAA 4 A Al B 25 CLST AR BH=o] Algstal
AR oY H A FE (minimal inhibitory concentration)+= ¥ 113}
A ¢FL 7457 k) 20081 CLSIOAE= penicillinel] T3l 74

715S WS bk oh24). 9% 7ol W= penicillindd] tig 7]
HARE o] 24 Bl A WA Huted ) Heatedo] opd -9
2 o] RuEEE a9t ¥4 43 S MICO.] ng/mL
Q1 739 74, MIC>0.12 pg/mlIS] 73-9- WA (resistant) © 2 E-573}
Atk HFErde] opd 79~ BT penicillindl] tjgte], A=
MIC<0.06 zg/mL3] 7 7444 0.12<MIC<1 pg/mL &) 3% F5
T WA, MIC=>2 pg/mL]l 3% WAE o2 #7313 Eltﬁ v
= MIC<2 pg/ mIQl 7% 774, MIC=4 ng/mIQl 73-%- 555 WA,
MIC>8ﬂg/mL°‘ 735 W o = BHBTE o)} 2ol /i VS
248 49 W5 {8 75 5 33.3%7} penicillinell 42019
AL, gt OMA 78 T BT 715S 487 penidillin 773
FFE Ha 757% ol doldrk &, o)l 71FE A o w BRE 34
2] 789 MICe] w2 penlcﬂhn Aoz BRE 4 glof AA
A =2 A 3el] w2 penicillin 24 759] BIE-E 0B E& 210
= /\}E%E}
SEA}o] of| $- e QIR} A A 2hx)e
lﬂ%f\}’” A% w1 A 714 SEmnte] ol e} 7
1 Aglo] o= SAje] szt &
S RIS FHA %= 7P—
=2 —erF O A5 B3l of2igh detolu et A8 E
Q=R Felerd g 7 9)-S A o 7 AlgFth
Aﬂ 74] A7 HLc 20089 HAGFALS S W3}
(position paper)ellA] 237} thad @A AbE L WAl HHA
e Z.&?é%«l ISl gl A2 He- fuslol= o4
A= 7} FEekA] hal W) AL dvk(14). ek 52371 vhdE 7
HAkE T il 9lo] S Qltoll el 2ddh 285 A4 2wl
o) &} 7 SIgk A7 o] o g Ao 2 AlEE)
2 AT AR F= BSOS A AR
4 HEAEd T A5 I £ A9 thas 2pol 7t 9 7

AR r% §
o O fatal)
i e o
U= O_u

TE
~
E%
U\l
nR
ol}l

ro

r_‘
_0|L
B9
’O
%
<
o,
=
o
o
4
X
O
ig
[e5
il

o
3
i
(]
lEI

H
l

A=)

4
_\ﬂ
i

X

590] QIEHE A, B vk Ake) A5 ikgol sol M o
WU AGFo T RRE A9 F Qs A4 B e
ot EFolgke THsAel ks A 54 5 5 Ik

2 AT Ast T AN AL ﬂog%— B2je] 45t 9

L
)
N

oZL

ot

_\|(_,
il

)
<t

:‘L)j
3
2

4
e G
5w

References

1. Laurichesse H, Romaszko JP, Nguyen LT, Souweine B, Poirier
V, Gudlon D, André M, Ruivard M, De Champs C, Caillaud D,
Labbé A, Beytout]. Clinical characteristics and outcome of
patients with invasive pneumococcal disease, Puy-de-Dome,
France, 1994-1998. Eur ] Clin Microbiol Infect Dis 2001;20:299-
308.

2. Ma]JS, Chen PY, Mak SC, ChiCS, Lau Y]J. Clinical outcome
ofinvasive pneumococcal infection in children: a 10-year
retrospective analysis. JMicrobiol Immunol Infect2002;35:23-8.

3. HsulLY, LuiSW, Lee]JL, Hedzlyn HM, Kong DH, Shameen
S, Siti NP, Tan WY, Toh XY, Koh TY, Koh TH. Adultinvasive
pneumococcal disease pre- and peri-pneumococcal conjugate
vaccine introduction in a tertiary hospital in Singapore. ] Med
Microbiol 2009;58:101-4.

4. IspahaniP, SlackRC, Donald FE, Weston VC, Rutter N. Twenty
year surveillance of invasive pneumococcal disease in
Nottingham: serogroups responsible and implications for
immunisation. Arch Dis Child 2004;89:757-62.

5. LeeH], Park]JY, Jang SH, Kim JH, Kim EC, Choi KW. High
incidence of resistance to multiple antimicrobialsin clinical
isolates of Streptococcus pneumoniae from a university hospital
inKorea. ClinInfect Dis 1995;20:826-35.

6. Kim SN, Kim SW, ChoiIH, Pyo SN, Rhee DK. High incidence of
multidrug-resistant Streptococcus pneumoniae in South Korea.
Microb DrugResist 1996;2:401-6.

7. SongJH, Chang HH, SuhJY, Ko KS, Jung SI, Oh WS, Peck
KR, Lee NY, YangY, Chongthaleong A, Aswapokee N, Chiu
CH, Lalitha MK, Perera], Yee TT, Kumararasinghe G, Jamal
F, Kamarulazaman A, Parasakthi N, Van PH, So T, Ng TK;
ANSORP Study Group. Macrolide resistance and genotypic
characterization of Streptococcus pneumoniae in Asian
countries: a study of the Asian Network for Surveillance of
Resistant Pathogens (ANSORP). ] Antimicrob Chemother
2004;53:457-63.

8. SongJH,JungSI, KoKS, KimNY, Son]JS, Chang HH, Ki HK, Oh
WS, Suh]JY, PeckKR, Lee NY, Yang Y, Lu Q, Chongthaleong A,
Chiu CH, Lalitha MK, Perera], Yee TT, Kumarasinghe G, Jamal
F,Kamarulzaman A, ParasakthiN, Van PH, Carlos C, So T, Ng
TK, Shibl A. High prevalence of antimicrobial resistance among
clinical Streptococcus pneumoniaeisolatesin Asia (an ANSORP
study). Antimicrob Agents Chemother2004;48:2101-7.

9. Korea Centerfor Disease Control and Prevention, KoreaMedical
Association, Korea Advisory Committee on Immunization
Practices. Epidemiology and prevention of vaccine-preventable

disease. Seoul: Korea Center for Disease Controland Prevention;



www.icjournal.org

DOI: 10.3947/ic.2010.42.3.156  Infect Chemother 2010;42(3):156-161

161

10.

11.

12.

13.

14.

15.

16.

17.

18.

2006.

Moberley SA, Holden J, Tatham DP, Andrews RM. Vaccines
for preventing pneumococcal infection in adults. Cochrane
Database SystRev2008;CD000422.

Conaty S, Watson L, Dinnes J, Waugh N. The effectiveness of
pneumococcal polysaccharide vaccines in adults: a systematic
review of observational studies and comparison with results
fromrandomised controlled trials. Vaccine 2004;22:3214-24.
Mangtani P, Cutts F, Hall AJ. Efficacy of polysaccharide
pneumococcal vaccine in adults in more developed countries:
thestate ofthe evidence. Lancet Infect Dis 2003;3:71-8.

Moller K, Kronborg G, Dirksen A. Is polysaccharide pneumo-
coccalvaccine effective in adults? Ugeskr Laeger 2001;163:6112-
7.

World Health Organization(WHO). 23-valent pneumococcal
polysaccharide vaccine: WHO position paper. Wkly Epidemiol
Rec2008;83:373-84.

Choi EH, Lee H]J. Clinical outcome of invasive infections by
penicillin-resistant Streptococcus pneumoniae in Korean
children. Clin Infect Dis 1998;26:1346-54.

Song EK, Lee JH, Kim NH, Lee JA, Kim DH, Park KW, Choi
EH, Lee HJ. Epidemiology and clinical features of invasive
pneumococcal infections in children. KoreanJ Pediatr Infect
Dis2005;12:140-8.

TheKorean Society of Infectious Diseases. Vaccination for adult.
Seoul:Koonja Publishing Co.; 2007.

DominguezA, SallerasL, CardeniosaN, CiruelaP, CarmonaG,
Martinez A, Torner N, Fuentes M. The epidemiology of invasive

Streptococcus pneumoniae disease in Catalonia (Spain). A

19.

20.

21.

22,

23.

24,

hospital-based study. Vaccine 2002;20:2989-94.

Korea Center for Disease Control and Prevention, Seoul
National University College of Medicine. Disease burden
of pneumococcal infection and serotypes of Streptococcus
pneumoniae in Korean children. Seoul: Korea Center for
Disease Control and Prevention; 2006.

Korean Ministry of Health and Welfare. The third Korean
national health and nutrition examination survey (KNHANES
111) 2005. Seoul: Korea Ministry of Health and Welfare; 2006.
Ardanuy C, TubauF, Pallares R, Calatayud L, Dominguez MA,
Rolo D, Graul, Martin R, LinaresJ. Epidemiology of invasive
pneumococcal disease among adult patients in Barcelona
before and after pediatric 7-valent pneumococcal conjugate
vaccineintroduction, 1997-2007. Clin Infect Dis 2009;48:57-64.
Tsai CJ, Griffin MR, NuortiJP, Grijalva CG. Changing epide-
miology of pneumococcal meningitis after the introduction
of pneumococcal conjugate vaccine in the United States. Clin
InfectDis2008;46:1664-72.

Lexau CA, Lynfield R, DanilaR, Pilishvili T, Facklam R, Farley
MM, Harrison LH, Schaffner W, Reingold A, BennettNM, Hadler
], Cieslak PR, Whitney CG; Active Bacterial Core Surveillance
Team. Changing epidemiology of invasive pneumococcal
diseaseamongolderadultsin the era of pediatric pneumococcal
conjugatevaccine.JAMA 2005;294:2043-51.

Wikler MA. Clinical and Laboratory Standards Institute.
Performance standards for antimicrobial susceptibility testing.
18th informational supplement. CLSI document M100-S18.
Wayne, PA: CLSI;2008.



