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Abstract 
Sixty-eight children with systemic Streptococcus pneumoniae infection were identified by 

hospital chart review between 1986-1997. The age distribution varied from 2 days to 15 years, with 
a mean age of 3.3 years. There were 35 boys and 33 girls. Four clinical entities included 30 cases 
of meningitis, 20 cases of pneumonia, 10 cases of peritonitis and 8 cases of septicemia/bacteremia. 
Forty patients (58.8%) had underlying diseases. Seventeen patients (25.0%) developed early com­
plications and the mortality rate was 8.8 per cent. The percentage of susceptible isolates to peni­
cillin, chloramphenicol, cefotaxime/ ceftriaxone, ciprofloxacin, irnipenem and vancomycin were 
69.6, 91.3, 100.0, 87.2, 100.0 and 97.1 per cent, respectively. There were six cases of drug-resis­
tant S. pneumoniae (DRSP) infection; 3 cases of meningitis, one case of pneumonia, one case of 
infective endocarditis and one case of purpura fulminans. Our data indicate that S. pneumoniae 
infection is relatively serious and life-threatening. There is a trend of increasing prevalence of 
invasive pneumococcal and DRSP infections. 
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Streptococcus pneumoniae (S. pneumoniae) 
is one of the leading bacterial pathogens causing 
illness and death among young children, the elderly, 
and immunocompromised patients(!). The first iso-
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late of drug-resistant S. pneumoniae (DRSP) was 
reported in 1967 and the prevalence of this organism 
is increasing alarmingly worldwide, including South­
east Asian countries and Thailand(2). The authors 
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conducted this study to elucidate the natural history 
of invasive pneumococcal disease and the preva­
lence of invasive DRSP infection in Thai pediatric 
patients. 

MATERIAL AND METHOD 
The authors reviewed the microbiology 

records of children aged between 0 and 15 years, 
who were admitted to King Chulalongkorn Memo­
rial Hospital, from whom positive cultures for S. 
pneumoniae or positive antigen detection for 
pneumococcus were obtained from normally sterile 
clinical specimens including blood, cerebrospinal 
fluid (CSF), pleural fluid and ascitic fluid, from 
January 1986 to December 1997. The information 
obtained from the medical record of each patient 
included age, sex, month of admission, clinical pre­
sentation, underlying diseases, complete blood count, 
bacteriologic results, susceptibility test, minimum 
inhibitory concentration (MIC), early complications 
and mortality of the patients. 

RESULTS 
Of 82 cases from the microbiology records, 

74 cases had positive culture for S. pneumoniae and 
8 cases had positive countercurrent immunoelectro­
phoresis (CIE) for pneumococcal antigen only. Medi­
cal chart records of 68 patients (82.9%) were com­
pletely reviewed. Susceptibility tests were reviewed 
in 59 out of 74 isolates (79.7%). MIC was done in 
8 out of 17 strains ( 4 7.1%) which were resistant to 
oxacillin disc. 

Clinical Data 
Ages of the 68 patients ranged from 2 days 

to 15 years, with a mean age of 3.3 years and a 
peak age of 0-2 and> 5 years. There were 35 males 
and 33 females with a male to female ratio of 1.1: 1. 
The peak incidence was from December to February. 

Forty patients (58.8%) had underlying diseases. 
White blood cell (wbc) counts ranged from 2,900 to 
52,600 cells/mm3 and 74.2 per cent of patients had 
wbc count > 10,000 cells/mm3. The percentage of 
neutrophils ranged from 10 to 95. Early complica­
tions developed in 17 patients (25.0%) and the over­
all mortality rate was 8.8 per cent. 

Clinical presentations included meningitis 
(30), pneumonia (20), peritonitis (10) and septi­
cemia/bacteremia (8) and microbiologic results are 
shown in Table 1. 

Pneumococcal meningitis 
Of 30 cases, there were 16 females and 14 

males, with an age range between 2 days and 11 
years and a mean age of 2.2 years. Thirteen patients 
had underlying diseases: thalassemia (3), mening­
ocele (3), hydrocephalus (2), prematurity (2), malig­
nancies (2) and malnutrition ( 1 ). Eleven patients 
developed early complications: subdural effusion 
(10), ventriculitis (2) .,and brain abscess (I). The 
mortality rate was 16.7 per cent. 

Pneumococcal pneumonia 
Of 20 cases, there were 11 females and 9 

males, with an age range between 3 months and 15 
years and a mean age of 4 years. Thirteen patients 
had underlying diseases: neurologic abnormalities 
(4), systemic lupus erythematosus (SLE) (3), human 
immunodeficiency virus (HIV) infection (2), malnu­
trition (2), biliary atresia (1) and postmeasles status 
(1). Six patients developed early complications: 
pleural effusion (3) and empyema (3). There was no 
mortality in this group. 

Pneumococcal peritonitis 
Of 10 cases, there were 4 females and 6 

males, with an age range between 7 months and 12 
years and a mean age of 4.5 years. Nine patients 

Table 1. Clinical presentations and microbiologic results in children with invasive pneu­
mococcal infections. 

Clinical presentation Number Positive culture CIE 
of cases Blood Pleural fluid Ascitic fluid CSF 

Meningitis 30 10 22 17 
Pneumonia 20 18 2 2 
Peritonitis 10 7 5 
Septicemia/bacteremia 8 8 

Note: CSF = cerebrospinal fluid, CIE = countercurrent immunoelectrophoresis 
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Table 2. Susceptibility of 59 strains of S. pneumo­
niae by disc diffusion method. 

Antibiotics Number of tests % susceptibility 

Amikacin 25 28.0 
Pefloxacin 18 44.4 
Penicillin 56 69.6 
Clindamycin 40 77.5 
Cotrimoxazole 28 85.7 
Ciprofloxacin 39 87.2 
Chloramphenicol 23 91.3 
Amoxicillin/clavulanate 26 96.2 
Vancomycin 35 97.1 
Cefazolin 43 97.7 
Cefotaxime/Ceftriaxone 8 100.0 
Imipenem 13 100.0 

had underlying diseases: cirrhosis (5) and nephrotic 
syndrome (NS) (4). One patient died. 

Pneumococcal septicemia/bacteremia 
Of 8 cases, there were 2 females and 6 

males, with an age range between 5 months and 
11 years and a mean age of 4.1 years. Five patients 
had underlying diseases: thalassemia (1 ), NS (1 ), 
cirrhosis (1), acute lymphoblastic leukemia (1) and 
congenital heart disease (1). There was no mortality 
in this group. 

Microbiologic data 
The susceptibility tests by disc diffusion 

method were performed on 59 strains of S. pneuma-
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niae using 12 different antibiotics with results shown 
in Table 2. 

MIC for penicillin and ceftriaxone using 
E-test were performed in eight strains resistant to 
oxacillin disc and revealed six cases of drug-resis­
tant S. pneumoniae (DRSP) (MIC for penicillin 
~ 0.12 mcg/rnl) with 4 cases of high level resistance 
(MIC for penicillin ~ 2 mcg/rnl) and 2 cases of low 
level resistance (MIC for penicillin = 0.12 -1.0 meg/ 
ml) (Table 3). All resistant strains were found be­
tween 1995-1997. There were nine more strains, eight 
of them were found between 1992-1997, which were 
resistant to oxacillin disc but MICs were not per­
formed (Table 4). The prevalence of DRSP was 
approximately 10 per cent and 30 per cent of all 
invasive pneumococcal infections in children from 
1986-1997 and 1995-1997 respectively. 

Clinical and Microbiology data 
Strain of S. pneumoniae categorized into 

penicillin-sensitive (PSSP), penicillin-resistant by 
oxacillin disc (MIC not performed) and DRSP in 
each clinical presentation is shown in Table 4. 

Details of the patients with invasive DRSP 
infections are summarized in Table 5. 

DISCUSSION 
Our data show that systemic pneumococcal 

infection is a potentially serious illness in children, 
with significant complication and high mortality rate, 
especially in those with meningitis. These are not 
much different from previous reports on invasive 

Table 3. MI C for penicillin and ceftriaxone in eight strains resistant 
to penicillin. 

Oxacillin disc MIC (mc~ml) 
Penicillin Ceftriaxone 

R 4 4 
R 0.75 0.38 
R 3 1.5 
R 2 0.75 
R 0.75 0.5 
R 2 0.75 
R 0.032 0.064 
R 0.023 ND 

Note: MIC =minimum inhibitory concentration, 
mcg/ml = microgram per milliliter, 

Interpretation 

DRSP, high level 
DRSP, low level 
DRSP, high level 
DRSP, high level 
DRSP, low level 
DRSP, high level 
PSSP 
PSSP 

R =penicillin resistant by oxacillin disc, DRSP = drug-resistant 
S. pneumoniae, PSSP =penicillin-sensitiveS. pneumoniae, ND =not done 
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Table 4. Types of S. pneumoniae and clinical presentation. 

Clinical presentation Number Types of S. pneumoniae 
of cases PSSP Resist oxacillin DRSP 

Meningitis 24 18 3 3 
Pneumonia 19 16 2 1 
Peritonitis 10 9 1 
Septicemia/bacteremia 8 3 3 2 

Total 61 46 9 6 

Note: PSSP =penicillin-sensitiveS. pneumoniae, 
Resist oxacillin= resistant to oxacillin disc (MIC not done), 
DRSP = drug-resistantS. pneumoniae 

Table 5. Details of children with DRSP infections. 

Year Age Underlying Presentation MIC (mcg/ml) Outcome 
Pen Cro 

1995 3 years Thalassemia Meningitis 0.75 0.38 Survive 
1996 1 2!12 years HIV infection Pneumonia 0.75 0.5 Survive 
1996 10 months No Meningitis 4.0 4.0 Survive 
1996 4 years CHD IE 3.0 1.5 Survive 
1997 3 months No Meningitis 2.0 0.75 Survive 
1997 3 years No Purpura fulminans 2.0 0.75 Survive 

Note: MIC = minimum inhibitory concentration, Pen =penicillin, Cro = ceftriaxone, 
mcg/ml= microgram per milliliter, CHD =congenital heart disease, IE= infective endocarditis 

Haemophilus influenzae and meningococcal infec­
tions in Thai children and invasive pneumococcal 
infection in Thai adults(3-5). Underlying diseases 
including immunosuppression in our subjects may 
be a major risk for pneumococcal infection. 

There are increasing reports of Thai children 
with invasive DRSP infection(6,7). Our data revealed 
that the prevalence of DRSP infection was approxi­
mately 30 per cent of invasive pneumococcal infec­
tions occurring in the past three years. The isolates 
were cultured from specimens obtained from nor­
mally sterile sites of hospitalized children. The pre­
valence in our study was less than that from other 
reports(8), probably due to the differences in speci-

mens, year of study, age of patients and size of 
hospitals. Annual surveillance of this organism is 
essential. 

Two-thirds of our patients occurred in the 
second half of the study period. The increasing trend 
may be due to the increasing risk of immunosup­
pression and the increasing trend of DRSP infection 
among Thai children which were found mostly in the 
second half of the study period. 

In conclusion, S. pneumoniae infection is 
relatively serious and life-threatening. There is a 
trend of increasing prevalence of invasive pneumo­
coccal and DRSP infections. 

(Received for publication on September 15, 2000) 



1250 C. PANCHAROEN et aL 

REFERENCES 
I. Centers of Disease Control and Prevention. Pre­

vention of pneumococcal disease: Recommenda­
tion of the Advisory Committee on Immunization 
Practices (ACIP). Morbid Mortal Weekly Rep 
1997; 46: 1-24. 

2. Pancharoen C. Drug-resistant Streptococcus pneu­
moniae (DRSP). In Thisyakom U, Chotpitiya­
sunondh T, eds. Update on Pediatric Infectious 
Diseases II. Chaicharoen, Bangkok 1999: 33-5. 

3. Likitnukul S. Invasive Haemophilus influenzae 
disease in Thai children. Southeast Asian J Trop 
Med Public Health 1994; 25: 672-7. 

4. Pancharoen C, Thisyakom U. Meningococcal infec­
tion in children. J Infect Dis Antimicrob Agents 
1998; 15: 55-8. 

5. 

6. 

7. 

8. 

J Med Assoc Thai September 2001 

Leelarassamee A, Dhiraputra C, Hunnankul S, 
Ratanawichitrasin S, Jumneansri S. Severe pneu­
mococcal infection at Siriraj Hospital from 1992-
1998. Int J Infect Dis 1999; 3: 147-52. 
Likitnukul S, Pancharoen C, Chongthaleong A. 
Penicillin resistant systemic pneumococcal infec­
tions in Thai children. Chula Med J 1997; 41: 455-
63. 
Pancharoen C, Thisyakom C, Lertsapcharoen P, 
Likitnukul S, Thisyakom U. Endocarditis caused 
by drug-resistant Streptococcus pneumoniae in a 
child. Scand J Infect Dis 1999; 31: 597-8. 
Sirisanthana V. Infections caused by drug-resistant 
Streptococcus pneumoniae. In: Sathapatayavongs 
Bed. An Update on Infectious Diseases V. Bang­
kok: Sawicham Printing, 1998: 52-65. 

... Q..ol ~ - Q..ol If' -
'l!'&fii 'WlJfJl'V'HlJ, 'W.!J. *, DlJlJ(il 'V.JWfN, 'W.!J. **, 

rmi'V m1tJf)JUJ:::fjJ, w.u. **, fJ'&-7 YJgVtJ7m, w.u* 

nT'iAm-n rJ1h m~nYi~ ~L~mj? [;,~r-inl'll"l~I'IIJ ci1~1u LL 'i~ LLI'l ~ Mfum'lfmnYi1 1~w fllUll'l"lWll'l~mru'l~"l1ll~ iJ 
w.A". 2529-2540 ~1u1u 88 f'l'U wu1lrJu1fliimQ'i~"11ll~ 2 1uii~ 15 iJ (mQL'il~fl 3.3 iJ) LU'ULWI'T'lflfl 35 l'lu 

LWI'T"\1~~ 33 l'l'U mnwrmf'l~-Qn~lLLumtlum1::L~mfl-l&l-11NtJm&u 30 l'l'U rm::1..J1J~5m&u 20 l'l'U rn1::L~m.J'li1l~'l11l~ 

5m&u 1 o f'l'U LLI'l~m1::~~Lof1l1um::LL&Ll'l~~ 8 r~u f1lfl~~ 58.8 'll1l~rJu1£Jiirm~i.llL~l-ll-llri1lu f1lfll'l:: 25 Lfi~tm::: 
LLmnozf1l'U LLI'l::f1lfll'l~ 8.8 L&fJiU'l~ l'l1ll-l11'll1l~L~1l~mnlii'l'U~l'liUw penicillin, chloramphenicol, cefotaxime/cettnaxone, 

ciprofloxacin, imipenem LL\'l~ vancomycin ?i~Ltluf1lfll'l~ 69.6, 91.3, 1 00.0, 87.2, 100.0 LLI'l:: 97.1 lilll-li.h•1u 

cfu1£J~1u1u 6 l'l'U~~L~1loS~&t1l~1lflllii'lu'll'liUw ~lLLumuucfu1£JYiiirn1~L~mi1-l&l-l1l~mlL&u 3 f'l'U m1::1..J1l~5m&u .... . "' . 
fll1~L~1l't.J~Ul-i'1h5m&u LLI'l::m1:: purpura fulminans !lcil~l'l:: 1 f'l'U 'li1ll;ll'l'llnm'i?lmnti~<!1lm'i~~L~1l pneu-

mococcus L uum1~1'ULL 'i~oS~m'lvn 'llirJu1 m&fliU'llil ii LL u1 T "lfl-lL ~l-l~'U'll!l~m'i~~L ~1l;~mh1'i1l-lyf~L ~1loH~&t1l~1lflllii'lu­
"ll'l'D'wlii'1fl 

~ 'W'UQi'l.,qj, lN'Utf 'loOLtlftoO, 

~t'l Lm!lqjtl1::G1, ~'l!fl flR!I1n1 

'lfi'IUfl!IL'H'!'miiLL'W'Yirf "' 2544; 84: 124~ 1250 

• 1llf'l'i'lflfJl-Jl"l"L 1'lfi'Tl&lil{ 

1llf'l'i'lfl"j"OU1'iY1£Jl, f'lnJ::LLWY1£JI'Tl~li!{ 'jVIl.,~n"l"nll-J'rn'iYl£Jla£J, n1~LY1~ '1 10330 

t ~lu'l.rm"fllii'L&'U!lL'Unl'iU'i::,-l-J Asian Congress of Pediatrics f'lf~Yi 10 ru U'i~LYli'T11ii''r1l'U 'i~'r1ll~1uYi 26-30 

iiulf'll-l 2543 


