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AbstrACt
Introduction: bacteremia continues to be one of the major
causes of morbidity and mortality despite the existence of
numerous antimicrobial agents. this study aimed to provide
a Malaysian perspective on paediatric community-acquired
bacteraemia based on the documentation of epidemiology
and antimicrobial profile of the isolated pathogens. 

Method: A retrospective study was conducted by analysing
clinical details, blood cultures and antimicrobial
susceptibility testing results in children between the ages of
0 to 13 years old, who were admitted to selayang Hospital
over an 11-year period from 2001 until 2011. there were 222
bacteraemia cases and the median age was 11.7 months.
the highest number (39%) of bacteraemia cases occurred
between ages one month to one year. the three most
commonly isolated aetiological agents were
Staphylococcus aureus (17.1%), nontyphoidal Salmonella
(16.2%), and Streptococcus pneumoniae (12.6%). Almost 8%
of the Staphylococcus aureus isolates were methicillin
resistant, while nontyphoidal Salmonella (Nts) isolates
demonstrated 18.4%, 10.5% and 2.6% resistance towards
ampicillin, trimethoprim-sulfamethoxazole and ciprofloxacin
respectively. All Nts isolates were sensitive to ceftriaxone.
Streptococcus pneumoniae isolates showed 17.9%
resistance to penicillin. skin and soft tissue infections as
well as lower respiratory tract infections (63.2%) were the
main foci of infections in Staphylococcus aureus
bacteraemia. Acute gastroenteritis (80.0%) and pneumonia
(60.8%) were the main presentations of Nts and
Streptococcus pneumoniae bacteraemia respectively.
Overall mortality rate was 8.1%. 

Conclusion: Knowledge on the local epidemiology and
antibiotic resistance pattern serves as a significant platform
in improving the empiric antibiotic therapy for patients with
community acquired bacteraemia. 

KEy WOrds:
Community acquired bacteraemia, antimicrobial/antibiotic
resistance, children

INtrOdUCtION
The burden of disease attributable to bloodstream infections
(BSIs) is inadequately studied in Malaysia. Despite being
increasingly recognised as the major cause of morbidity and
mortality in the region, there is relatively scarce information
available on community acquired (CA) bacteraemia in
Malaysia, particularly in children. The increasing
antimicrobial resistance among bacteria and the existence of
substantial variability between institutions have added into
series of challenges to medical practitioners and institutions
hence requiring individual analysis of the local trends of BSIs.

The CA and hospital acquired (HA) bacteraemia categories
were first characterised to provide empiric treatment when
the etiological agent and its antimicrobial susceptibility were
unknown.1 The peculiarity was based on both the timing of a
positive sample taken from a patient in relation to hospital
admission and the clinical presentation. In general, CA
bacteraemia is primarily caused by organisms that are
relatively virulent pathogens capable of infecting healthy
people. In contrast, HA bacteraemia is caused mainly by
organisms that thrive in the hosts who have a number of risk
factors including underlying co-morbidities, compromised
immunity or invasive procedures that breach the body’s
external defenses allowing pathogens entry.1 Selection
pressure from intensive antibiotic usage promotes the
development of resistant strains in HA bacteraemia.

In industrialised nations, hospitalisations following onset of
community associated BSIs are common, and case fatality
rates are high at approximately 13–14%.2,3 Mortality can be
even greater for patients with antibiotic resistant CA
bacteraemia due to delayed administration of effective
antibiotics.4 Antibiotic resistance patterns among HA
bacteraemia have been well studied, however the patterns of
antibiotic resistance among CA bacteraemia may be
different.  The determination of the type of aetiological
agents involved in causing CA bacteraemia and the
understanding of the local pattern of antibiotic resistance
help to improve empiric antibiotic therapy and consequently,
patient outcomes. Thus, the purpose of this study was to
describe the distribution of the aetiological agents of CA
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bacteraemia, the clinical manifestations of common isolated
pathogens, antibiotic resistance pattern of commonly used
antibiotics, and patient outcomes due to CA bacteraemia in
paediatric population in a tertiary care centre in Malaysia.

MAtErIALs ANd MEtHOds
Study setting, design, and population: 
Selayang Hospital is a 960-bedded fully computerised
government hospital located in Gombak District, Selangor,
Malaysia. It consisted of 68 paediatric and 48 neonatal beds
providing general paediatric and national tertiary care
services for paediatric rheumatology, nephrology,
gastroenterology, hepatology and neonatology. A
comprehensive total hospital information system (THIS) is
used in this hospital for effective integration and networking.
A retrospective study was conducted by reviewing electronic
records of children admitted to neonatal and paediatric
wards in this hospital. We included all admissions and
retrieved the patients’ names and medical registration
numbers (MRN) using selection criteria of positive blood
culture, date of admission from 1st January 2001 until 31st
December 2011 and age less than 13 years old. The electronic
records of each patient were reviewed followed by gathering
the demography, clinical diagnoses, blood cultures and
antimicrobial susceptibility testing (AST) results of those who
fulfilled the definition of community acquired bacteraemia.

Case definition: 
The definition of community-acquired bacteraemia was
based on the Centers for Disease Control and Prevention
National Healthcare Safety Network (CDC’s NHSN)
guidelines.5 Early onset neonatal infections which were
defined as those presented in less than 7 days of life was an
exclusion criteria as they were likely to be acquired from the
mother. Bacteraemias that were caused by organisms such as
coagulase-negative Staphylococci, Bacillus spp,
Corynebacterium spp, and Propionibacterium spp were excluded
from the study as they were considered as contaminants.
Repeated isolates of the same organism from a patient during
an admission were considered as one isolate.

Bacteriology:
Identification of the microorganisms was based on the API
(bioMérieux, France) and VITEK identification system
(bioMérieux, France). The antimicrobial susceptibility
testings were performed via disc diffusion method in
accordance to the Clinical Laboratory Standards Institute
guideline (CLSI M100-S24 Performance Standards for
Antimicrobial Testing). The extended spectrum beta-
lactamase (ESBL) producing isolates were confirmed by the
phenotypic confirmatory test. An increase of 5mm or more in
zone diameter of ceftazidime or cefotaxime disc tested in
combination with clavulanate vs the zone diameter of the
agent when tested alone signified the presence of ESBL.

Ethical approval:
This study was registered with the National Medical Research
Register of Malaysia (NMRR) and was approved by Ministry
of Health Medical Research Ethics Committee (MREC).

Data collection and analysis: 
All data were entered, cleaned and analysed using statistical
software, IBM SPSS version 22.  A descriptive and univariable
analysis was done for different age groups, while Fisher's
Exact Test was used to determine the patients’ outcome
(survival versus death) for all organisms.  Level of
significance was taken at 0.05 (p < 0.05).

rEsULts
A total of 2134 blood cultures were found positive among
patients between ages 0 and 13 years that were admitted to
Selayang Hospital between 1st January 2001 and 31st
December 2011. 222 patients met the case definition and
were included in the study. The remaining were excluded as
the organisms were regarded either as contaminants or HA
bacteraemia.

The median age of the patients was 11.7 months with infants
and children between 1 to 12 months (39%) made up the
highest number of the population studied. (Table I)  

There were 30 different organisms detected with gram-
positive and gram-negative bacteria accounted for 46.4%
and 53.6% respectively. The three most commonly isolated
aetiological agents were Staphylococcus aureus (17.1%),
nontyphoidal Salmonella (16.2%) and Streptococcus
pneumoniae (12.6%). Nontyphoidal Salmonella (NTS) was the
leading organism in infants beyond neonatal period until the
age of 4 years, whereas Streptococcus pneumoniae
predominated in children more than 4 years old. A different
distribution of organisms was noted among the neonates,
whereby the commonest organism was Staphylococcus
aureus (32.3%), followed by Group B Streptococcus and
Escherichia coli (each 19.4%) respectively. (Table II)

Nontyphoidal Salmonella isolates demonstrated 18.4%, 10.5%
and 2.6% of resistance towards ampicillin, trimethoprim-
sulfamethoxazole and ciprofloxacin respectively. There was
no increase in resistance towards these antibiotics throughout
the 11-year period. All NTS isolates were susceptible to
ceftriaxone.  All Salmonella typhi isolates (n = 5; 2.3%) were
susceptible to the antibiotics tested. Staphylococcus aureus
isolates exhibited 7.9% resistance to oxacillin/cefoxitin disc
(MRSA), while the remaining isolates were susceptible.
Streptococcus pneumoniae isolates revealed 17.9% resistance to
penicillin and interestingly no increase in resistance was
observed during the 11-year period. All Group B Streptococcus
and Streptococcus pyogenes isolates were sensitive to penicillin.
Escherichia coli were found in 6.3% of cases and none of the
isolates were ESBL producer, in contrast to Klebsiella
pneumoniae (n = 10; 4.5%) which was noted to be ESBL
producer in one isolate. The patient was a 7 week-old baby
who was admitted with first episode of urinary tract infection
and had one previous hospitalisation due to neonatal
jaundice which was treated with phototherapy. All
Haemophilus influenzae isolates (n = 8; 3.6%) were sensitive to
ampicillin and all Pseudomonas aeruginosa isolates (n = 6;
2.7%) were sensitive to ceftazidime. 

Acute gastroenteritis (80.0%) was the main presentation in
children with nontyphoidal Salmonella bacteraemia followed
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table I: demographic characteristics of paediatric inpatients with community acquired bacteraemia at selayang Hospital 
(2001-2011)

Characteristics Frequency Percentage (%)
Sex Male 125 56.3

Female 97 43.7

Race Malay 154 69.4
Chinese 24 10.8
Indian 24 10.8
Others 20 9.0

Age group ≤1 month 31 14.0
>1 -1 2 months 87 39.2
>12 - 48 months 67 30.2
>48 months 37 16.7

Age Median ± SD (months) 11.7 ± 32.8
Min-Max (months) 0-149

by bronchopneumonia (17.1%). Both skin and soft tissue
infections (SSTIs; 31.6%) and lower respiratory tract
infections (LRTIs; 31.6%) were common clinical
manifestations for Staphylococcus aureus bacteraemia. In 8%
of cases, there were no obvious foci of infection. Pneumonia
(60.8%) was the main presentation in Streptococcus
pneumoniae bacteraemia. 3 cases of peritonitis and 2 cases of
meningitis were due to Streptococcus pneumoniae as well.

All patient outcomes were available, except for three patients
who were transferred to other hospitals. Overall case fatality
rate (CFR) was 8.2%, with the highest due to bacteraemia
caused by Pseudomonas aeruginosa (60%), followed by Group
B Streptococcus (27.3%). The mortality rate due to
Staphylococcus aureus and Streptococcus pneumoniae were
relatively lower at 2.6% and 3.6% respectively. All patients
with nontyphoidal Salmonella bacteraemia survived. (Table
III)

table II: distribution of organisms isolated from blood cultures in paediatric inpatients with community acquired bacteraemia at
selayang Hospital (2001-2011)

Age groups
Organisms ≤1 month >1-12 months >12-48 months >48 months total
Staphylococcus aureus N (%) 10(26.3) 11(28.0) 13(34.2) 4(10.5) 38(17.1)

% within age group 32.3 12.6 19.4 10.8
Nontyphoidal Salmonella N (%) 0(0.0) 18(50.0) 16(44.4) 2(5.6) 36(16.2)

% within age group 0.0 20.6 23.9 5.4
Streptococcus pneumoniae N (%) 0(0.0) 12(42.9) 11(39.3) 5(17.9) 28(12.6)

% within age group 0.0 13.8 16.4 13.5
Escherichia coli N (%) 6(42.9) 3(21.4) 3(21.4) 2(14.3) 14(6.3)

% within age group 19.4 3.4 4.5 5.4
Group B Streptococcus N (%) 6(54.5) 3(27.3) 1(9.1) 1(9.1) 11(5.0)

% within age group 19.4 3.4 1.5 2.7
Klebsiella pneumoniae N (%) 1(10.0) 2(20.0) 4(40.0) 3(30.0) 10(4.5)

% within age group 3.2 2.3 6.0 8.1
Streptococcus pyogenes N (%) 1(12.5) 5(62.5) 1(12.5) 1(12.5) 8(3.6)

% within age group 3.2 5.7 1.5 2.7
Haemophilus influenzae N (%) 1(12.5) 4(50.0) 2(25.0) 1(12.5) 8(3.6)

% within age group 3.2 4.6 3.0 2.7
Pseudomonas aeruginosa N (%) 1(16.7) 4(66.7) 1(16.7) 0(0.0) 6(2.7)

% within age group 3.2 4.6 1.5 0.0
Salmonella typhi N (%) 0(0.0) 1(20.0) 0(0.0) 4(80.0) 5(2.3)

% within age group 0.0 1.1 0.0 10.8
Other Streptococcus spp1 N (%) 2(11.8) 5(29.4) 6(35.3) 4(23.5) 17(7.7)

% within age group 6.5 5.7 9.0 10.8
Other Pseudomonas spp2 N (%) 0(0.0) 5(41.7) 6(50.0) 1(8.3) 12(5.4)

% within age group 0 5.7 8.9 5.6
Other organisms3 N (%) 1(3.4) 12(41.2) 9(31.0) 7(24.1) 29(13.1)

% within age group 3.2 13.7 13.4. 18.9
Total 29 85 73 35 222(100)

1Included Streptococcus mitis, group C Streptococcus, group G Streptococcus, Streptococcus sanguis and Streptococcus sobrinus
2Included Pseudomonas stutzeri, Pseudomonas putida, Pseudomonas luteola and  Pseudomonas fluorescens
3Included Acinetobacter spp(6), Sphingomonas(3), Neisseria meningitidis(3), Aeromonas spp(3), Enterococcus spp(3), Burkholderia cepacia(2),
Actinobacillus(2), Enterobacter spp(2), Morganella morganii(2), Neisseria lactamica(1), Citrobacter diversus(1), non-fermenting gram negative bacillus(1)
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dIsCUssION
According to our study, infants and children between one
month and one year of age were found to be the main
paediatric age group that developed CA bacteraemia. In
general, this would possibly be explained by the
physiological phenomenon of maturation of the immune
system that is initiated during the foetal period. The immune
system is dynamic in its character and is expanding in time
through the first months and in the first few years of a child’s
life. Hence within the neonatal period, infancy and early
childhood, dysfunctions of numerous components of the
immune system were observed.6

Based on the physiological dysfunctions phenomenon in
paediatric population, although the neonates have higher
risk of developing CA bacteraemia, they are protected by the
maternal IgG antibodies which persist for approximately six
months duration.6, 7 On the other hand, children between one
month and less than one year are newly exposed to the
environment and have yet to develop their own antibodies to
various pathogens and thus are more susceptible to
infections. The occurrence of CA bacteraemia is lower in the
other groups of children, as they have most probably built up
a more active acquired immunity which occurs after
exposures to the infective agents. Thus, the antibodies will
have been developed and these protect the child against
specific antigens.8

Staphylococcus aureus was the predominant organism isolated
from blood cultures among the paediatric inpatients
presented with CA bacteraemia in Selayang Hospital,
Malaysia. This observation was consistent with the findings
from other institutions worldwide.3,9-14 S. aureus is also known
as a part of the normal skin flora, hence our finding of a high
prevalence of S. aureus bacteraemia needs to be interpreted
with caution. The detection of Panton-Valentine Leukocidin
(PVL)-producing S. aureus especially in isolates recovered
from SSTIs cases would provide a more definitive diagnosis of
community associated S. aureus bacteraemia.15 However, the
presence of PVL gene was not performed by the laboratory.

Staphylococcus aureus, group B Streptococcus and Escherichia
coli were the three commonest isolated aetiological agents in
neonates and these corresponded to other published reports.13,

16, 17 The consistent finding of S. aureus as a pathogen in
neonates might be secondary to horizontal transmission in

facility-based deliveries resulting in colonisation and
infection. A considerable maternal colonisation rate with
group B Streptococcus and E. coli may contribute to the
frequent finding of the organisms in neonates, and prolonged
labour may add up the risk to develop bacteraemia due to
both organisms.18-20 The finding of NTS as the main
aetiological agent causing CA bacteraemia in infants beyond
neonatal period until the age of 4 years was interesting, and
this result was consistent with report from Tsai MH et al,21 and
from several other countries.10,22-24 Most of the reports
suggested that NTS had contributed more significant public
health issue as compared to Salmonella typhi, and there were
efforts towards developing vaccines for NTS.11 It is noteworthy,
that children more than four years old had higher proportion
of being infected with Streptococcus pneumonia compared to
other organisms, and this finding was consistent with report
from Betuel Sigauque et al.25 However there were other
international studies which found S. aureus as the most
prevalent pathogen in the similar age group.26,27

Nontyphoidal Salmonella isolates exhibited moderate
antibiotic resistance rate towards ampicillin (18.4%) and
trimethoprim-sulfamethoxazole (10.5%) in contrast to
Thailand, Taiwan, Malawi, United Kingdom and Spain that
showed 30% to 80 % of resistance rate for both antibiotics.14,

28, 29 The resistance rate of ciprofloxacin is considered low
(2.6%) and was consistent with reports from Thailand,
Taiwan, and Spain.28,29 The resistance rate for Staphylococcus
aureus was low and corresponded well with report from David
ZM et al, particularly in SSTIs.30 Streptococcus pneumoniae
demonstrated moderate resistance rate towards penicillin but
this was lower compared to other local studies which showed
resistance rate between 21.2 to 29.5%.31,32  The rate of
penicillin-resistant Streptococcus pneumoniae varied worldwide
ranging from 1%  in some African countries to 96% in
western Pacific region.33

The highest case fatality rate (CFR) in this study was due to
Pseudomonas aeruginosa bacteraemia (60%) even though all
the isolates were susceptible to ceftazidime. This may partly
be due to small number of cases. It can be also explained by
the fact that ceftazidime was not the first line empirical
antibiotic for community acquired infection in our
institution. Nevertheless, few reports stated that the organism
was associated with 40 to 60% mortality rate regardless of
antibiotic susceptibility result.34-36

table III: Case fatality rate (CFr) of paediatric inpatients with community acquired bacteraemia according to bacterial isolates at
the selayang Hospital (2001-2011)

Organisms total(N) died(n) CFr(n/N%) Fisher’s Exact test
Staphylococcus aureus 38 1 2.6 0.325
Nontyphoidal Salmonella 34 0 0.0 1.000
Streptococcus pneumoniae 28 1 3.6 0.481
Escherichia coli 14 0 0.0 1.000
Group B Streptococcus 11 3 27.3 0.051
Klebsiella pneumoniae 10 2 20.0 0.194
Streptococcus pyogenes 8 0 0.0 1.000
Haemophilus influenzae 8 0 0.0 1.000
Pseudomonas aeruginosa 5 3 60.0 0.004
Salmonella typhi 5 1 20.0 0.406
Other Streptococcus spp 17 1 5.9 1.000
Other Pseudomonas spp 12 2 16.7 0.258
Other organisms 29 4 13.1 0.270
Total 219 18 8.2
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CONCLUsION
The data of this study imparts broad array of different
aetiological agents that caused CA bacteraemia in the
paediatric population in a tertiary care hospital in Malaysia.
It also provides information regarding clinical diagnoses and
mortality with CA bacteraemia based on aetiological agents,
as well as antibiotic resistance rate towards commonly used
antibiotics. Undoubtedly, these data would be an essential
reference for the management of CA bacteraemia in children
in Malaysia especially in choosing initial empirical
antimicrobial therapy. Enhanced national and regional
surveillance of antimicrobial resistance patterns indeed will
help to improve the management of CA bacteraemia.

ACKNOWLEdGEMENts
The study was supported by Excellence Research Fund
Universiti Teknologi MARA 
(600-RMI/ST/DANA 5/3/Dst 307/2011)
There is no conflict of interest. 
Each author contributed to the study design, data collection,
manuscript writing and final approval of the study.
The authors thank Selayang Hospital authorities and
Ministry of Health, Malaysia, for granting the permission to
conduct the study.

rEFErENCEs
1. Handerson KL, B. Muller-Pebody, Johnson AP, Wadeb A, Sharland M,

Gilbert R.  Community-acquired, healthcare-associated and hospital-
acquired bloodstream infection definitions in children: a systematic review
demonstrating inconsistent criteria. J Hosp Infect 2013; 84: 94-105.

2. Laupland KB, Svenson LW, Gregson DB, Church DL. Long-term mortality
associated with community-onset bloodstream infection. Infection 2011;
39: 405-10. 

3. Diekema DJ, Beekmann SE, Chapin KC, Morel KA, Munson E, Doern GV.
Epidemiology and outcome of nosocomial and community-onset
bloodstream infection. J Clin Microbiol 2003; 41: 3655-60. 

4. Chen HC, Lin WL, Lin CC et al. Outcome of inadequate empirical
antibiotic therapy in emergency department patients with community-
onset bloodstream infections. J Antimicrob Chemother 2013; 68: 947-53. 

5. Teresa C. Horan, Mary Andrus, RN, Margaret A. Dudeck.  Am J Infect
Control 2008; 36: 309-32.

6. Velilla PA, Rugeles MT, Chougnet CA. Defective antigen-presenting cell
function in human neonates. Clinical Immunology 2006; 121(3): 251-59.

7. Levinson W. Humoral immunity: antibodies in the fetus. Review of
Medical Microbiology & Immunology (12thed): McGraw-Hill Medical,
2012.

8. Levinson W. Immunity: acquired immunity. Review of Medical
Microbiology & Immunology (12th ed): McGraw-Hill Medical, 2012.

9. Orrett FA, Changoor E. Bacteraemia in children at a regional hospital in
Trinidad. Int J Infect Dis 2007; 11(2): 145-51.

10. Isendahl J, Manjuba C, Rodrigues A et al. Prevalence of community-
acquired bacteraemia in Guinea-Bissau: an observational study. BMC
Infect Dis 2014; 14 (3859): 1-9.

11. Obaro S, Lawson L, Essen U et al. Community acquired bacteremia in
young children from Central Nigeria- A Pilot Study. BMC Infect Dis 2011;
11 (137): 1-10.

12. Wolfe CM, Cohen B, Larson E.  Prevalence and risk factors for antibiotic-
resistant community-associated bloodstream infections. J Infect Public
Health 2014; 7(3): 224-32.

13. Hamer DH, Darmstadt GL, Carlin BJ et al. Etiology of bacteremia in young
infants in six countries. Pediatr Infect Dis J 2015; 34:1-8.

14. Makoka MH, Miller WC, Irving F et al. Bacterial infections in Lilongwe,
Malawi: aetiology and antibiotic resistance. BMC Infect Dis 2012; 12 (67):
1-8.

15. Lina G, Piémont Y, Godail-Gamot F, Bes M, Peter MO, Gauduchon V et al.
Involvement of Panton-Valentine leukocidin–producing Staphylococcus
aureus in primary skin infections and pneumonia. Clin Infect Dis 1999;
29: 1128-32.

16. Brent AJ, Ahmed I, Ndiritu M et al. Incidence of clinically significant
bacteraemia in children who present to hospital in Kenya: community-
based observational study. Lancet 2006; 367: 482-88.

17. The WHO Young Infants Study Group. Etiology and clinical signs of serious
infection in young infants in developing countries. Pediatr Infect Dis J
1999; 18.

18. Stoll BJ, Schuchat A. Maternal carriage of group B streptococci in
developing countries. Pediatr Infect Dis J 1998; 17: 499-503.

19. Joachim A, Matee IM, Massawe AF, Lyamuya FE. Maternal and neonatal
colonization of group B streptococcus at Muhimbili National hospital in
Dar es Salaam, Tanzania: prevalence, risk factors and antimicrobial
resistance. BMC Pub Health 2009; 9(437): 1-7.

20. Tameliene R, Barcaite E, Stoniene D et al. Escherichia coli colonization in
neonates: prevalence, perinatal transmission, antimicrobial susceptibility,
and risk factors. Medicina 2012; 48 (2): 71-6.

21. Tsai MH, Huang YC, Chiu CH et al. Nontyphoidal Salmonella bacteremia
in previously healthy children: analysis of 199 episodes. Pediatr Infect Dis
J 2007; 26 (10): 909-13.

22. Zaidi E, Bachur R, Harper M. Non-typhoidal Salmonella bacteremia in
children: Pediatr Infect Dis J 1999; 18 (12): 1073-77.

23. Galanakis E, Bitsori M, Maraki S, Giannakopoulou C, Samonis G, Tselentis
Y. Invasive  nontyphoidal salmonellosis in immunocompetent infants and
children. Int J Infect Dis 2007; 11: 36-9.

24. Labi KA, Nkrumah ON, Addison ON, Dokor SE. Salmonella blood stream
infections in a tertiary care setting in Ghana.  BMC Infect Dis 2014; 14
(3857): 1-10.

25. Betuel Sigauque, Anna Roca, Ina´cio Mandomando et al. Community-
Acquired bacteremia among children admitted to a rural hospital in
Mozambique. Pediatr Infect Dis J 2009; 28: 108-13.

26. Fitzroy A. Orrett a, Evangeline Changoor. Bacteremia in children at a
regional hospital in Trinidad. Int J Infect Dis 2007; 11(2): 145-51.

27. Jeremy Er, Peter Wallis, Samuel Maloney, Robert Norton. Paediatric
bacteraemias in tropical Australia. J Paediatr Child Health 2015; 51(4):
437-42.

28. Su HL, Chiu HC, Chu C, Ou TJ. Antimicrobial Resistance in non typhoidal
Salmonella serotypes: A global challenge. Clin Infect Dis 2004; 39: 546-51.

29. Goossens H, Sprenger JW. Community acquired infections and bacterial
resistance. BMJ 1998; 317: 654-7.

30. David ZM, Daum SR. Community associated Methicillin-resistant
Staphylococcus aureus: Epidemiology and clinical consequences of an
emerging epidemic. Clin Microbiol Rev 2010; 23 (3): 616-87.

31. Song JH, Jung SI, Ko KS, Kim NY, Son JS, Chang HH, et al. High prevalence
of antimicrobial resistance among clinical Streptococcus pneumoniae
isolates in Asia (an ANSORP study). Antimicrob Agents Chemother 2004;
48(6): 2101-7.

32. Le CF, Palanisamy NK, Mohd Yusof MY, Sekaran SD. Capsular serotype
and antibiotic resistance of Streptococcus pneumoniae isolates in
Malaysia. PLoS One 2011; 6(5): e19547.

33. World Health Organization. Antimicrobial Resistance: Global Report on
Surveillance. (WHO Press, 2014). 117-26.

34. Wong SN, Tam AY, Yuang RW, Kwan EY, Tsoi NN. Pseudomonas
septicaemia in apparently healthy children. Acta Pediatr Scand 1991; 80:
515-20.

35. Kang IC, Kim HS, Park BW et al. Clinical features and outcome of patients
with community-acquired Pseudomonas aeruginosa bacteraemia.  Clin
Microbiol Infect 2005; 11: 415-8.

36. Qingli Zhang Q, Smith CJ, Zhu Q, Guo Z, MacDonald EN.  A five-year
review of Pseudomonas aeruginosa bacteremia in children hospitalized at
a single center in southern China. Int J Infect Dis 2012; 16: 628-32.




