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Background: Successful therapy for community-acquired pneumonia (CAP)

. . - N . Departments of 'Infectious Diseases and *Laboratory
requires appropriate empirical antimicrobial therapy based on the local microbe

. . - Medicine, Ulsan University College of Medicine, Ulsan;
and resistance patterns. However, the available data on the bacterial etiology and ' Y 8 ’ '

2 . . .
Department of Internal Med Hall t
antimicrobial susceptibility of CAP in Korea is very limited. epartment of Internal Medicine, Hallym University

llege of Medicine, Chuncheon; °D f Inter-
Materials and Methods: A nationwide prospective multicenter study of CAP in adult College of Medicine, Chuncheon; “Department of Inter

. . . I Medicine, College of Medicine, Y Univer-
patients was carried out between March 2009 and February 2010. Most patients naj viedicine, *-ollege of Medicine, Teungnam niver

. . . . sity, Daegu; “Department of Internal Medicine, Chosun
underwent detailed assessment for bacterial and viral pathogens (cultures, urinary U P

. . . . , University School of Medicine, Gwangju; “Department
antigen testing, serological methods and polymerase chain reaction).
Results: A total of 619 patients were studied. More than half (50.4%) of the patients

were 265 years, 59.3% were males and 48.1% had underlying illness. The etiology

of Internal Medicine, Soon Chun Hyang University, Col-

lege of Medicine, Cheonan, Korea

was identified in 246 (39.7%) of the patients. The most common etiologic agent was
Streptococcus pneumoniae (52 episodes, 21.1%), and the majority (36/52) of which
were diagnosed by a positive urinary antigen test alone. The other common bacterial
agents included Mycoplasma pneumoniae (41, 16.7%), Klebsiella pneumoniae (26,
10.6%), Chlamydia pneumoniae (13, 5.3%), Pseudomonas aeruginosa (11, 4.3%)
and Staphylococcus aureus (8, 3.1%). All S. pneumoniae isolates were susceptible to
penicillin with MIC of 2 pg/mL or less, only 1/16 (6.2%) was resistant to levofloxacin
and 10/16 (62.5%) were resistant to erythromycin. Of the 26 K. pneumoniae isolates,
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gram-negative bacilli such as K. pneumoniae and P, aeruginosa was high, which Department of Infectious Disease, Asan Medical Center,

pathogens such as M. pneumoniae and C. pneumoniae were the second most

common etiologic agents and they should be tested for. The rate of CAP caused by

is similar to that of the previous Korean studies. Further study, with excluding Ulsan University College of Medicine, 388-1 Poongnap-2
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healthcare-associated pneumonia, is needed to clarify the etiology of CAP in Korea.
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Table 1. The Demographic and Clinical Characteristics of 619 Korean Patients
with Community-acquired Pneumonia from March 2009 to February 2010

Etiology
Characteristic Overall  Determined Undetermined
n=619 (%) n=246 (%) n=373 (%)
Age, mean+SD 56.6+20.9 61.5+184  59.6+15.6
16-44 years 69 (28.0) 75(20.)  144(23.3)
45-64 years 68 (27.6) 95(25.5)  163(26.3)
>65 years 109 (44.3) 203 (54.4)  312(50.4)
Male 146 (59.3)  221(59.2) 367 (59.3)
Current smoker 67 (27.2)  109(29.2) 176 (28.4)
Comorbidity
One or more comorbid illnesses 109 (44.3) 189(50.7) 298 (48.1)
Alcohol abuse 22( 8.9 38(10.2) 60(9.7)
Cardiovascular diseases 21( 8.5 41 (11.0) 62 (10.0)
Respiratory diseases 49 (19.9 108 (29.0) 157 (25.4)
Neurologic disorders 9(37) 14( 3.8 23(37)
Diabetes mellitus 27 (11.0) 45(12.1) 72 (11.6)
Renal diseases 14(5.7) 10(27) 24( 39
Pneumonia severity index classes
-1l 130(52.8) 194 (52.0) 324 (52.3)
Il 61(24.8) 101(271)  162(26.2)
IV 46 (18.7) 62 (16.6) 108 (17.4)
Vv 9(37) 16 ( 4.3) 25( 4.0)
Radiographic findings
Bronchopneumonia pattern 158 (64.2) 241 (64.6) 399 (64.5)
Lobar pneumonia pattern 83(33.7) 121(324) 204 (32.9
Interstitial pneumonia pattern 22 (8.9 20( 5.4) 42 ( 6.7)
Multilobar involvement (two or more lobes) 105 (43.1)  142(38.1) 248 (40.1)
Pleural effusion 48 (19.5) 90 (24.1)  138(22.3)
Hypotension 10( 4.) 7(1.9) 17 ( 2.7)
Required mechanical ventilation 13( 5.3) 12(3.2) 25( 4.0)
ICU admission 27 (11.0) 28( 7.5) 55( 8.9
Death in hospital 13( 5.3) 14 ( 3.8) 27 ( 4.4
Death within 30 days 11( 4.5) 9(24) 20( 3.2
Treatment as an inpatient 241(98.0) 364(976) 605(97.7)
Treatment as an outpatient 5(2.0) 9(24) 14( 2.3
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Table 2. The Etiology of Community-Acquired Pneumonia in 246 Korean
patients from March 2009 to February 2010°

Organism Definitive  Presumptive
Streptococcus pneumoniae 47 B
Influenza viruses® 46 -
Mycoplasma pneumoniae - 4
Klebsiella pneumoniae 22 4
Chlamydophila pneumoniae -
Pseudomonas aeruginosa
Staphylococcus aureuse
Enterobacter species'
Legionella pneumophila
Acinetobacter species’
Stenotrophomonas maltophilia
Escherichia coli

Total no. (%)
52 (21.1)

~ N ©
—
w
—
w

Serratia marcesens
Klebsiella oxytoca
Pseudomonas putida
Haemophilus influenzae
Moraxella catarrhalis
Proteus mirabilis
Pseudomonas fluorescens
Viridans streptococcus
Other"

Total 17

“The etiology was identified in 246 (39.7%) of 619 episodes.

*The proportion of the 246 episodes with a confirmed etiology. The total numbers add
up to 9 more than the 246 episodes because 9 episodes involved 2 pathogens (mixed
infection).

°The influenza viruses were influenza A virus (2 episodes) and 2009 HIN1 pdm influenza A
(44 episodes).

‘Diagnosis criteria (definitive or presumptive) were not applied for these organisms.

°Seven S. aureus isolates were methicillin susceptible and 2 were methicillin resistant.
"The Enterobacter species were Enterobacter aerogenes (2 isolates) and Enterobacter
cloacae (4 isolates).

The Acinetobacter species were Acinetobacter baumannii (3 isolates) and Acinetobacter
Iwoffi (1 isolate).

"Other” organisms included human metapneumovirus (1 episode, 0.4%), human
rhinovirus (1 episode, 0.4%), Varicella-Zoster virus (1 episode, 0.4%), Mycobacterium
tuberculosis (18 isolates, 7.3%) and nontuberculous mycobacteria (4 isolates, 1.6%).
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Table 3. The Relationship between the Underlying Disease and the Causative Organism

Alcohol abuse CVdisease  Respiratory disease  Neurologic disease  Diabetes mellitus ~ Renal disease ~ Comorbidity >1 Total
S. pneumoniae 6 11 8 2 7 8 24 52
K. pneumoniae 3 2 8 1 5 5 16 26
P aeruginosa 2 0 B 3 1 0 9 1
S. aureus 1 2 1 0 1 0 5 8
GNEB 1 2 2 2 8 1 9 15
GNNFB 2 0 6 0 0 0 7 9
M. pneumoniae 1 1 7 0 5 0 1 4
C. pneumoniae 1 0 2 0 0 0 3 13
L. pneumaphila 0 1 2 0 0 1 4 6

CV, cardiovascular; GNEB, Gram negative enteric bacilli except K. pneumoniae; GNNFB, Gram negative non-fermentative bacilli except £ aeruginosa
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Table 4. The Bacterial Etiology by the Severity of the Community-Acquired Pneumonia

Number of subjects (%)

Pneumonia severity index class  Requirement

OGS dll Wend v of MV SR S
n=90 n=83* n=8 n=10

Spneumoniae  17(189) 33(398) 205  1(10) 6(27.3)
K preumonize  13(144) 12(145)  1(125)  2(20) 2(91)
Paenginosa  3(33 6(72 205  2(0) 2(91)
5. aureus 4044 2(24) 205  1(10) 3(136)
GNEB 5(56 8(96 O 0 2(91)
GINFB 4044 5(60 O 1(10) 1(45
Other’ 3(33 0 0 0 0

M. preumonize 27(300) 13(157)  1(125)  3(30) 4(182)
C peumonize 12(133)  1(12 0 0 2(91)
L preumophia 2(22)  4(48 0 1(10) 1(45)

MV, mechanical ventilation; ICU, intensive care unit; GNEB, Gram negative enteric
bacilli except K. pneumoniae; GNNFB, Gram negative non-fermentative bacilli except £
aeruginosa

“The number of subjects does not sum to 83 due to mixed infection in 3 patients.

*The number of subjects does not sum to 10 or 22 due to mixed infection in 1 patient.
“Other organisms include viridians streptococcus, H. influenzae and M. catarrhalis
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