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Objective: To determine the disease frequency, demographic characteristics, clinical manifestations, laboratory findings and
drug susceptibility patterns of childhood invasive pneumococcal infections in a hospital setting in Thailand.

Material and Method: A4 retrospective review was conducted of invasive pneumococcal infections among children aged <18
vears from January 1, 1998 - December 31, 2007 at the Queen Sirikit National Institute of Child Health (OSNICH). Medical
records of case-patients were reviewed to collect information on demographics, clinical manifestations, laboratory findings,
and drug susceptibility patterns of infecting isolates.

Results : Among the 745,983 children receiving care at QSNICH during the study period, culture-proven invasive pneumococcal
infections were identified in 126 patients for an estimated incidence of 17 cases per 100,000 patients. Patient diagnoses
included bacteremia (59.4%), meningitis (29.3%), and pneumonia (11.3%). Of the 31 pneumococcal meningitis cases,
54.8% were caused by penicillin-nonsusceptible S. pneumoniae (PNSSP), while 25.3% of 75 non-meningitis cases were
PNSSP (records not available for the remaining 20 cases). Of 126 PNSSP, 8.2% were resistant to cefotaxime and 12.3% were
resistant to ceftriaxone. All of the isolates were susceptible to vancomycin. The case fatality rate was 12.3%, 23.1% of fatal
cases were associated with HIV infection. Outcomes did not differ significantly between patients infected with penicillin-
susceptible and non-susceptible pneumococcal strains.

Conclusion: The results of this hospital-based study indicate that the incidence of invasive pneumococcal infection in
OSNICH remains relatively low, but the case fatality rate is high, especially among those with HIV infection.
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Streptococcus pneumoniae is a significant
cause of morbidity and mortality among children and
adults® and is the leading cause of meningitis,
pneumonia, bacteremia, otitis media, sinusitis, and
suppurative infection of other sterile body sites. The
high prevalence of penicillin-resistant Streptococcus
pneumoniae in Asia, as recently reported from the Asian
Network for Surveillance of Resistant Pathogens Study,
is alarming®@®. Decreased susceptibility of S.
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pneumoniae to multiple antimicrobial agents is
increasing rapidly worldwide“®. However, there are
limited data regarding the disease burden, fatality rate,
and long-term outcome in Thai children.

This study aimed to describe the disease
frequency, demographic distribution, clinical
manifestations, laboratory findings, and drug
susceptibility patterns of childhood invasive
pneumococcal infections in a large children’s hospital
in Thailand over a 10 year period.

Material and Method
Patients

A hospital-based retrospective study was
conducted of childhood invasive pneumococcal

J Med Assoc Thai Vol. 93 Suppl. 5 2010



infections diagnosed from January 1, 1998 to December
31, 2007 at the Queen Sirikit National Institute of Child
Health, a large public children hospital in Bangkok,
Thailand, which provides both primary and tertiary care.
The study included all children aged 0-18 years from
whom S. pneumoniae were isolated from a normally
sterile body site.

Data collection

Patients were identified from microbiological
records. Those from whom S. pneumoniae were isolated
from a normally sterile site with available medical
records were eligible for data collection and analysis.
Information on patient demographics, clinical
manifestations and outcomes, laboratory findings, and
drug susceptibility patterns of the S. pneumoniae were
abstracted and descriptively analyzed.

Bacteriology

S. pneumoniae isolates were identified
according to standard laboratory procedures. Penicillin
susceptibilities were determined by a gradient plate
technique®. The susceptibility standards were
defined according to the National Committee for
Clinical Laboratory Standards breakpoints®®,
Susceptibility interpretations used the Clinical and
Laboratory Standards Institute (CLSI) 2008 guidelines.
For meningitis isolates (isolates from CSF), the minimum
inhibitory concentration (MIC) values of < 0.06 ug/mL
were penicillin-susceptible and MIC values of > 0.12
ug/mL were penicillin-resistant. For non-meningitis
isolates (isolates from sterile sites other than CSF), MIC
values of < 2 ug/mL were penicillin-susceptible, an MIC
of 4 ug/mL was penicillin-intermediate, and MIC values
of > 8 ug/mL were penicillin-resistant®. S. pneumoniae
serotyping was not performed during the study period.

Statistical analysis

SPSS statistical software® was used for
analysis of this study. Descriptive statistics were used
to summarize patients and isolate characteristics. Chi-
square and Fischer exact tests were used to assess
differences in clinical characteristics between patients
infected with penicillin-susceptible S. pneumoniae
(PSSP) strains and penicillin-nonsusceptible S.
pneumoniae (PNSSP) strains. P-values < 0.05 were
considered statistically significant.

Results

Among the 745,983 children receiving
outpatient or inpatient care at the Queen Sirikit National
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Institute of Child Health during January 1, 1998 through
the December 31, 2007, 126 patients with culture-proven
invasive pneumococcal infections were identified for
an estimated incidence of 17 per 100,000 patients.
However, only 106 (84.1%) medical records were
available for analysis.

Patients’ age distribution is shown in Fig. 1.
The proportion of patients under < 24 and < 60 months
of age were 65.1% and 84.9%, respectively. Median
age was 1.04 years (range 26 days-13.00 years).
Pneumococcal infections were more common in the
cooler season, i.e, from October to March (63.6%) (Fig
2). The male to female ratio was 2:1.

The majority of the patients (52.8%) had no
documented underlying disease. The most common
underlying disease was HIV infection (34%), followed
by acute lymphoblastic leukemia (8%), neonatal
hepatitis (8%), beta-thalassemia with previous
splenectomy (8%), and cerebral palsy (8%) (Table 1).

Of the 106 isolates with MIC values available,
70 (66%) were PSSP and 36 (34%) were PNSSP. Common
diagnoses were bacteremia (59.4%), meningitis (29.3%),
and pneumonia (11.3%). Among 12 patients with
pneumonia, common radiographic findings included
patchy infiltration (6), interstitial infiltration (3), and
lobar infiltration (3).

The median (range) white blood cell count
(WBC) was 22,700 (3,100-42,800); 35.8% of patients had
aWBC within the normal range (5,000-15,000 cell/mm?d).
Of the 101 patients presented with fever. The median

Table 1. Underlying diseases of patients with invasive pneu-
mococcal infections

Underlying diseases Number (%)
HIV 17 (34)
Acute lymphoblastic leukemia 4 (8)
Neonatal hepatitis 4(8)
Beta-thalassemia s/p splenectomy 4 (8)
Cerebral palsy 4 (8)
Congenital heart disease 3 (6)
Biliary atresia s/p Kasai operation 3 (6)
Complex heart disease 24
Nephrotic syndrome 24
Preterm, BPD, ROP, GER 24
CSF fistula 1(2)
Down syndrome 1(2)
Imperforated anus s/p colostomy 1(2)
Neuroblastoma 1(2)
Hirschsprung disease 1(2)
Total 50 (100)
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Fig 3. Yearly distribution of invasive pneumococcal dis-

ease cases by penicillin susceptibility. (PNSSP =
penicillin non-susceptible S.pneumoniae; PSSP =
penicillin-susceptible S. pneumoniae). Susceptibil-
ity interpretations used the Clinical and Laboratory
Standards Institute (CLSI) 2008 guidelines.

time to defervescence after appropriate treatment was
2 days. Thirteen patients died (case fatality rate =
12.3%); three of the patients who died had HIV
infection, two had congenital heart disease, and two
had neonatal hepatitis. The case fatality rate among
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patients with pneumococcal meningitis was 5.9% and
bacteremia was 8.3%. Long-term and neurologic
sequelae were evaluated in 93.5% of cases with
meningitis. Among those who were evaluated, one had
hearing deficit, and nine had neurodevelopmental
impairment.

Among the non-meningitis cases, those
caused by PSSP did not differ from PNSSP cases in
terms of demographic characteristics, clinical
manifestations, outcomes, and contributing history of
illness. However, among meningitis cases, PNSSP-
infected patients were younger than those infected with
PSSP (mean age 1.13 vs. 3.69 years, p = 0.032), were
more likely to have had a seizure (100% vs. 29%, p =
0.005), and were less likely to present with headache
(0% vs. 29%, p=0.018) (Table 2).

The minimum inhibitory concentration (MIC)
of penicillin for pneumococcal isolates from meningitis
cases ranged from 0.006-1.5 pg/mL and for isolates from
non-meningitis cases from 0.002-4 ug/mL. Increasing
trend of antimicrobial resistance among S. preumoniae
was evident from our study. The proportion of cases
caused by PNSSP was 12.5% in 1998, varied in
subsequence years, and was 41.7% in 2007 (Fig. 3). Of
126 PNSSP, 8.2% were resistant to cefotaxime and 12.3%
were resistant to ceftriaxone. All of the isolates remained
susceptible to vancomycin.

Discussion

S. pneumoniae is an important cause of
respiratory tract infection in children. Its clinical and
public health significance have been well documented
worldwide. As a common inhabitant of upper respiratory
epithelium, S. pneumoniae must escape local host
defenses to cause invasive disease. According to our
study, a higher proportion (63.6%) of invasive
pneumococcal infections occurred during the cooler
months in Thailand, which is consistent with existing
literature suggesting that impaired local defenses from
viral upper respiratory tract infections may play a major
role in the pathogenicity of disease®34,

The incidence of pneumococcal infection is
generally high in neonates, infants, and young
children®™, low in teenagers and young adults, and
then increases again in the elderly (65 years of age
up)@e1 In this study, 74% of the invasive
pneumococcal infections occurred in patients are
younger than 3 years of age. Cases were more common
in males than females with a ratio of 2:1, which is
similar to other studies®?Y, The emergence of
pneumococcal resistance to penicillin and other
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Table 2. Characteristics of 106 children with invasive pneumococcal infections

Basic-Demographic Data

Meningitis (n = 31)

Non-meningitis (n = 75)

PSSP PNSSP p-value PSSP PNSSP p-value
(n=14) (n=17) (n =56) (n=19)
Mean age in year (SD) 3.69(3.89) 1.13(1.36) 0.032 2.04 (2.17) 2.71 (3.35) 0.314
Gender (M:F) 10:4 10:7 0.465 39:17 10:9 0.178
Mean length of stay in day (SD)  21.07 (10.36) 22.71 (17.69) 0.763 14.29 (16.79) 11.32(10.06) 0.470
Clinical manifestations
Acute febrile illness 12 (85.7) 17 (100) 0.353 50 (89.3) 17 (89.5) 0.936
Lethargy 10 (71.4) 15 (88.2) 0.317 44 (78.6) 14 (73.7) 0.354
Poor feeding 9 (64.3) 14 (82.4) 0.297 41 (73.2) 13 (68.4) 0.358
Seizure 4 (28.6) 17 (100) 0.005 6 (10.7) 2 (10.5) 0.157
Dyspnea 1(7.1) 1(5.9) 0.999 16 (28.6) 8 (42.1) 0.102
Respiratory failure 0 1(5.9) 0.356 3(5.4) 2 (10.5) 0.655
Shock 0 2(11.8) 0.185 3(5.4) 1(5.3) 0.317
Cyanosis 0 1(5.9) 0.356 6 (10.7) 3(15.8) 0.317
Diarrhea 0 0 - 2 (3.6) 4(21.1) 0.414
\Vomiting 1(7.1) 0 0.263 1(1.8) 1(5.3) 0.999
Headache 4 (28.6) 0 0.018 0 0 -
Highest mean 39.82 (1.09) 39.76 (1.30) 0.898 39.81(1.27)  39.97 (1.11) 0.615
temperature (SD) (°C)
Lowest mean 36.09 (0.18) 36.12 (0.45) 0.806 36.0 (0.09) 36.13(0.28)  0.110
temperature (SD) (°C)
Outcome 0.415 0.841
Death 0 1(5.9) 9(16.1) 3(15.8)
Alive 14 (100) 15 (88.2) 46 (82.1) 16 (84.2)
Discharged by request 0 1(5.9) 1(1.8) 0
Neurodevelopmental outcomes 0.650 0.745
Normal 13 (92.9) 15 (88.2) 2(3.6) 1(5.3)
Cannot be evaluated 1(7.1) 1(5.9) 54 (96.4) 18 (94.7)
Profound 0 1(5.9) 0 0
Long-term sequelae
Meningitis 2(14.3) 2 (11.8) 0.999 0 0 -
Cerebral palsy 1(7.1) 3 (17.6) 0.317 0 0 -
Hydrocephalus 0 3 (17.6) 0.098 0 0 -
Epilepsy 0 3 (17.6) 0.098 0 0 -
Delayed development 0 3 (17.6) 0.098 0 0 -
History of:
Prior hospitalization 0 0 - 10 (17.9) 3(15.8) 0.052
Hospital-acquired infection 0 0 - 2 (3.6) 0 0.404
Prior antibiotic use within 0 0 - 8 (14.3) 3(15.8) 0.132
3 month
Prior beta-lactam 0 0 - 5(8.9) 1(5.3) 0.102
antibiotic use
Mean Defervescence in day (SD) 3.93(252) 3.65(2.59) 0.282 2.27 (2.09) 242 (1.74)  0.775

* Number in table represent number of patients (%) unless indicated otherwise

antimicrobial agents has become a problem throughout
the world. Penicillin-nonsusceptibility was documented
in 70% and 65.3% of S. pneumoniae isolates causing
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invasive disease in children in the southern and
northern parts of Taiwan, respectively, during 1998-
1999¢22), |n this study, we found the overall rate
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penicillin- nonsusceptibility of 54.8% among meningitis
isolates. This rate was close to the rate reported in
Korea (79.7%), the country with the highest prevalence
of PNSSP in Asia®).

We found that HIV infection was the most
common underlying disease (34%) among patients with
invasive pneumococcal infections, followed by acute
lymphoblastic leukemia (8%), neonatal hepatitis (8%),
beta-thalassemia with previous splenectomy (8%), and
cerebral palsy (8%). This finding supports previous
reports illustrating that certain underlying conditions
including asplenia, sickle cell disease, HIV/AIDS,
agammaglobulinemia, hematologic malignancy, and
complement deficiencies are associated with increased
in both the frequency and severity of pneumococcal
infections®@42).,

We found a case fatality rate of 12.3% with
the highest rates among HIV-infected patients (23.1%).
Additionally, long-term sequelae were common; hearing
deficit and neurodevelopmental impairment were found
in 3.2% and 29% of cases, respectively. Similarly, multi-
center, hospital-based surveillance for invasive
pneumococcal disease in India demonstrated the
devastating impact of invasive pneumococcal
infections®, with a case-fatality rate of 21.3%
(meningitis: 34%, pneumonia: 19%, septicemia: 21%).

We demonstrated alarmingly high rates of
penicillin non-susceptibility among this invasive
pneumococcal isolates; 41.7% of S. pneumoniae had
reduced penicillin susceptibility in 2007. This
information is essential for clinicians in order to devise
appropriate empiric antimicrobial treatment regimens
for patients who are at high risk of invasive
pneumococcal infection. Similar to other studies, we
identified no significant differences between patients
infected with penicillin susceptible and those infected
with non- susceptible pneumococcal isolates in terms
of underlying diseases and outcomes®-%, However,
we found that the patients with PNSSP meningitis were
younger, more likely to have seizures, and less likely to
have headaches than meningitis patients infected with
PSSP. It is possible that younger children were more
likely than older children to have been exposed to
antibiotics, which may have increased their chances of
being infected with PNSSP. Previous work supports
young age as a risk factor for infection with
PNSSP@:2131-3)  However, the association we found
between seizures and PNSSP infections in meningitis
cases has not been described previously®@’-%0%), The
association of PNSSP infection and headache infection
may have been confounded by the association between
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PNSSP infection and young age, because younger
patients often cannot describe having a headache.

In summary, we found a relatively low
frequency of invasive pneumococcal infection in
hospitalized children. However, we demonstrated a high
case fatality rate among those with underlying disease.
We did not find significant differences in outcomes
between patients infected with penicillin-susceptible
and non-susceptible S. pneumoniae. Our study has
further highlighted the value of hospital-based data
for monitoring trends in invasive pneumococcal disease
as well as potential risk factors. Continued regional
surveillance for pneumococcal disease burden and
resistance patterns is essential.

Acknowledgements

The authors wish to thank Dr. Wandee
Ningsanondh, Dr. Piyarat Suntarattiwong, Professor
Dr. Kulkanya Chokephaibulkit, Dr. Henry C. Baggett,
Mr. Anurak Sanprasit, Ms. Suchada Srisarang, and Ms.
Meeta (Khorana) Srisothornwongse for their assistance
and support with this research.

References

1 LuCY, LeePl, Hsueh PR, Chang SC, Chiu TF, Lin
HC, etal. Penicillin-nonsusceptible Streptococcus
pneumoniae infections in children. J Microbiol
Immunol Infect 1999; 32: 179-86.

2. SongJH, Lee NY, Ichiyama S, Yoshida R, Hirakata
Y, Fu W, et al. Spread of drug-resistant
Streptococcus pneumoniae in Asian countries:
Asian Network for Surveillance of Resistant
Pathogens (ANSORP) Study. Clin Infect Dis 1999;
28:1206-11.

3. National Committee for Clinical Laboratory
Standards. Methods for dilution antimicrobial
susceptibility test for bacteria that grow
aerobically. 3 ed. Approved standard, M7-A3.
Villanova, PA: NCCLS; 1995: 15.

4. Klugman KP. Pneumococcal resistance to
antibiotics. Clin Microbiol Rev 1990; 3: 171-96.

5. Marton A, Gulyas M, Munoz R, Tomasz A.
Extremely high incidence of antibiotic resistance
in clinical isolates of Streptococcus pneumoniae
in Hungary. J Infect Dis 1991; 163: 542-8.

6. Friedland IR, Klugman KP. Antibiotic-resistant
pneumococcal disease in South African children.
AmJ Dis Child 1992; 146: 920-3.

7. SpikaJS, Facklam RR, Plikaytis BD, Oxtoby MJ.
Antimicrobial resistance of Streptococcus
pneumoniae in the United States, 1979-1987. The

J Med Assoc Thai Vol. 93 Suppl. 5 2010



10.

11.

12,

13.

14.

15.

16.

17.

18.

19.

20.

Pneumococcal Surveillance Working Group. J
Infect Dis 1991; 163: 1273-8.

Doern GV, Brueggemann A, Holley HP Jr, Rauch
AM. Antimicrobial resistance of Streptococcus
pneumoniae recovered from outpatients in the
United States during the winter months of 1994 to
1995: results of a 30-center national surveillance
study. Antimicrob Agents Chemother 1996; 40:
1208-13.

Braude Al, Banister J, Wright N. Use of the gradient
plate for routine clinical determination of bacterial
sensitivities to antibiotics. Antibiot Annu 1954-
1955: 1133-40.

National Committee for Clinical Laboratory
Standards. Performance standards for antimicrobial
disk susceptibility testing. 4" ed. Approved
standard M2-A4. Villanova, PA: NCCLS; 1998.
National Committee for Clinical Laboratory
Standards. Performance standards for antimicrobial
disk susceptibility tests. 9" ed. Approved Standard
M2-A9. Wayne, PA: NCCLS; 2008.

SPSS 15.0 [computer software]. Chicago, IL: SPSS
Inc; 2007.

Bell M, Archibald LK, Nwanyanwu O, Dobbie H,
Tokars J, Kazembe PN, et al. Seasonal variation in
the etiology of bloodstream infections in a febrile
inpatient population in a developing country. IntJ
Infect Dis 2001; 5: 63-9.

Dowell SF. Seasonal variation in host susceptibility
and cycles of certain infectious diseases. Emerg
Infect Dis 2001; 7: 369-74.

Burman LA, Norrby R, Trollfors B. Invasive
pneumococcal infections: incidence, predisposing
factors, and prognosis. Rev Infect Dis 1985; 7: 133-
42.

Musher DM. Streptococcus pneumoniae. In:
Mandell GL, Bennett JE, Dolin R, editors. Mandell,
Douglas, and Bennett’s principles and practice of
infectious disease. 15" ed. Vol. 2. Philadelphia:
Churchill Livingstone; 2000: 2128-47.
Appelbaum PC. Antimicrobial resistance in
Streptococcus pneumoniae: an overview. Clin
Infect Dis 1992; 15: 77-83.

Schutze GE, Kaplan SL, Jacobs RF. Resistant
Pneumococcus: a worldwide problem. Infection
1994; 22: 233-7.

\Voss L, Lennon D, Okesene-Gafa K, Ameratunga
S, Martin D. Invasive pneumococcal disease in a
pediatric population, Auckland, New Zealand.
Pediatr Infect Dis J 1994; 13: 873-8.

Eskola J, Takala AK, Kela E, Pekkanen E,

J Med Assoc Thai Vol. 93 Suppl. 5 2010

21.

22.

23.

24,

25,

26.

27.

28.

29.

30.

3L

32.

Kalliokoski R, Leinonen M. Epidemiology of
invasive pneumococcal infections in children in
Finland. JAMA 1992; 268: 3323-7.

Dagan R, Engelhard D, Piccard E, Englehard D.
Epidemiology of invasive childhood pneumococcal
infections in Israel. The Israeli Pediatric Bacteremia
and Meningitis Group. JAMA 1992; 268: 3328-32.
Chiou CC, LiuYC, Huang TS, Hwang WK, Wang
JH, Lin HH, et al. Extremely high prevalence of
nasopharyngeal carriage of penicillin-resistant
Streptococcus pneumoniae among children in
Kaohsiung, Taiwan. J Clin Microbiol 1998; 36: 1933-
7.

Lee HJ, Park JY, Jang SH, Kim JH, Kim EC, Choi
KW. High incidence of resistance to multiple
antimicrobials in clinical isolates of Streptococcus
pneumoniae from a university hospital in Korea.
Clin Infect Dis 1995; 20: 826-35.

Aavitsland P, Froholm LO, Hoiby EA, Lystad A.
High incidence and mortality of systemic
pneumococcal disease among persons without
spleen. Tidsskr Nor Laegeforen 1994; 114: 2711-4.
Weisholtz SJ, Hartman BJ, Roberts RB. Effect of
underlying disease and age on pneumococcal
serotype distribution. Am J Med 1983; 75: 199-205.
Prospective multicentre hospital surveillance of
Streptococcus pneumoniae disease in India.
Invasive Bacterial Infection Surveillance (IBIS)
Group, International Clinical Epidemiology
Network (INCLEN). Lancet 1999; 353: 1216-21.
File TM Jr. Appropriate use of antimicrobials for
drug-resistant pneumonia: focus on the
significance of beta-lactam-resistant Streptococcus
pneumoniae. Clin Infect Dis 2002; 34(Suppl 1): S17-
26.

Silverstein M, Bachur R, Harper MB. Clinical
implications of penicillin and ceftriaxone resistance
among children with pneumococcal bacteremia.
Pediatr Infect Dis J 1999; 18: 35-41.

Klugman KP, Feldman C. Streptococcus
pneumoniae respiratory tract infections. Curr Opin
Infect Dis 2001; 14: 173-9.

Bogaert D, De Groot R, Hermans PW.
Streptococcus pneumoniae colonisation: the key
to pneumococcal disease. Lancet Infect Dis 2004;
4:144-54.

Kaplan SL, Mason EO Jr, Wald E, Tan TQ, Schutze
GE, Bradley JS, et al. Six year multicenter
surveillance of invasive pneumococcal infections
in children. Pediatr Infect Dis J 2002; 21: 141-7.
Totapally BR, Walsh WT. Pneumococcal

S11



bacteremia in childhood: a 6-year experience in a (IMPACT). Clin Infect Dis 2000; 31: 58-64.
community hospital. Chest 1998; 113: 1207-14. 34. Usen S, Adegbola R, Mulholland K, Jaffar S, Hilton

33. Scheifele D, Halperin S, Pelletier L, Talbot J. S, Oparaugo A, et al. Epidemiology of invasive
Invasive pneumococcal infections in Canadian pneumococcal disease in the Western Region, The
children, 1991-1998: implications for new Gambia. Pediatr Infect Dis J 1998; 17: 23-8.
vaccination strategies. Canadian Paediatric 35. Choi EH, Lee HJ. Clinical outcome of invasive
Society/Laboratory Centre for Disease Control infections by penicillin-resistant Streptococcus
Immunization Monitoring Program, Active pneumoniae in Korean children. Clin Infect Dis

1998; 26: 1346-54.

ns@Ama Streptococcus pneumoniae wuugns1uluanludag: n1s@nwzaunas 10 1

ANTQ LUATAIN, 21900 WeTAINTIT, 31 AFsAUITNIL, M3 THANNEGUUN
o”mqﬂsxmn? \WeAnmnisinaide Streptococcus pneumoniae WLULFATIN ZULLd‘%@Jﬂﬁﬁwﬂﬂ, AnMdy
NN WNARLN, Nﬂﬂﬁﬁ?ﬂ@‘l’lwﬂyﬂdﬂﬁﬂﬁﬂ?i uae drug susceptibility patterns Tudninniunisineg
mmﬁuzgﬂm7w1¢7nuw§w7§:¢wvm%ﬁ

JAAUALIENS: iumsAnsuLLgauuANGnssnn IngAnmaniaTss Luzfuﬂ/msmmmm Streptococcus
pneumoniae KLLFNTI annw@mmzu ANHOUEAINITNNAFN, wmnwmmmwmﬂgummi uag drug
susceptibility patterns

NANITANE: frv"vuqugyi/ﬁi/tﬁnwgw”ﬂﬁﬂYuu,@zt;u/”ﬂlaﬂu@nﬁ'yﬁuma‘ﬁ‘"nmﬁﬂmﬁu@mvwzﬁmmﬁmﬁwwﬁﬁ
Tussezinan 10 1 Tomun 745,983 718 Tasfl 126 718 ANANIINIZITE ANFIeeNsFsaImsaaTinTy ster-
ile site WL/L"%@ Streptococcus pneumoniae Aoty 17 mymbmmu Wi/ﬂ@iﬁ penicillin-nonsusceptible S.
pheumoniae mnﬁﬁﬂﬁmmfrvu%ﬂm”uw@”q 54.8% UALAIAInsIaBU 25.3% lasuntsidaseiuntsinige
lunseualaiin 59.4%, lewmwmﬂnmu 29.3% uazUoasIaL 11.3% WUSATINIAE 12.3% Induismiu
HIV infection 23.1% WA Nﬂﬁi@@mﬂmﬂgmuﬂunmy cephalosporin An cefotaxime 8.2% uag ceftriaxone
12.3% umdasadinalose vancomycin ¥NuNA

agl: ij’.}'mmmnwmmmmmmmmmm%m S. pneumoniae Yuﬂnwummvwmmtwmmwwwu%
Z:ngdmn memm@mmn7s‘mw@qTmm@mz?un@mmmm@Lmim wuiBahae I iNTues I lunate
UsenAralanainn1sAnmil Tuwuaamuanan AN T A AN 989N 1737191 n@ﬁﬁ'ﬁm%@gﬂm
Lmz?uﬁ@mw’wﬁﬂmﬁﬁzy

S12 J Med Assoc Thai Vol. 93 Suppl. 5 2010



