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Etiological agents isolated from blood in children with
hemato-oncologic diseases (2002-2005)
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Purpose : This study was performed to identify the etiologic agents and antimicrobial susceptibility
patterns of organisms respensible for bloodstream infections in pediatric cancer patients for guidance
in empiric antimicrobial therapy.

Methods : One hundred and ninety-seven episodes of bloodstream infections that developed in 128
pediatric cancer patients were analyvzed, which were identified at the Seoul National University
Children’s Hospital during a 4 yvear—-period from 2002 to 2005.

Results : A total of 214 pathogens was isolated, of which 64.0 percent were gram-negative, 31.3
percent were gram-positive bacteria, and 4.7 percent were fungi. The most common pathogens were
Kiebsiella spp. (21 percent) and Escherichia coli (16.8 percent), and coagulase-negative staphylococci
{CNS, 7.9 percent) and viridans streptococci (7.5 percent! emerged as important pathogens. Neutro-
penic patients were more often associated with gram-negative bacteria than non-neutropenic patients
{675 percent vs. 51.1%, P=0.018) and patients with central venous catheters were more often asso-
ciated with CNS and vindans streptococci than those without. Resistance rates of gram-positive
bacteria to penicillin, oxacillin and vancomycin were 83.3 percent, 43.5 percent and 0.5 percent, respec-
tively, and those of gram-negative bacteria to cefotaxime, piperacillin/tazobactam, imipenem, genta-
micin and amikacin were 24.1 percent, 17.2 percent, 6.6 percent, 2156 percent, and 142 percent,
respectively. Gram-negative bacteremias were more often associated with intensive care than gram-—
positive bacteremias (265 percent vs. 103 percent, P=0.016), and patients with catheters were more
often associated with intensive care {34.4 percent vs. 10.3 percent, P<0.001) and higher fatality rate
{16.7 percent vs. 4.8 percent, P=0.012) than those without.

Conclusion : This study revealed that gram-negative bacteria are still a dominant organism in
bloodstream infections, especially in neutropenic patients, and confirmed that gram-positive bacteria
are emerging as important etiological agents in bloodstream infections of pediatric hemato-oncologic
patients. (Korean J Pediatr 2007;50:56-64)
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Table 1. Underlying Diseases in 128 Pediatric Cancer Patients
with Bloodstream Infections

No. of No. of
Underlying dizeasze patients epigodes
(%5} (%)
Hematologic neoplasm £69(53.9) 117(59.4}
Acute lymphoblastic leukemia 29(22.7} 41(20.8)
Acute myeloid leukemia 18(14.1} 43(21.3)
Acute biphenotypic leukemia 9( 7.0} 140 713
NonHodgkin lymphoma 9( 7.0} 120 6.1
Juvenile myelomonocytic leukemia 3023 5( 25}
Infectionaszociated hemophagocytic 1( 0.8} 20 1.0
ayndrome

Nonhematologic neoplasm(zolid tumor)  33(25.8) 41(20.8)
Ostepsarcoma 6( 4.7) 8 413
Retinoblastoma 6( 4.7) 7( 36}
Neuroblastoma 6( 4.7) 6 3.00
Ewing zarcoma 2016} 15
Wilms tumor 20186} 20 1.0
Peripheral netroectodermal tumor 2( 16} 3 15}
Others” a( 7.0 12( 613
Stem cell transplantation 15(11.7} 180 963
Off-therapy 3( 8.3) 12( 8.1)
Hematologic disease’ 3( 2.3} 3( 4.1)
Total 128¢ 100} 197( 100}

"Includes brain tumor(medulloblastoma, germ cell tumor, epen-
dymoma, brain stem tumor), hepatoblastoma, desmoplastic
small round cell tumor, atypical teratoid rhabdoid tumor.
includes aplastic anemia (1), myelodysplastic syndrome (2}
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Table 2. Organizsms in 137 Episodes of Bloodstream Infections Developed in Pedaitiric Cancer Patients with or without Neutro-

penia
With neutropenia Without neutropenia
Total(%6)
ANC <100/ul (%) 100/uL = ANC<500/uL(%) Subtotal (%6} 500/ul = ANC(®4)

Gram{+?} 40 26.3) 6( 35.3) 46 27.2) 210 48.7) 67( 31.3)
S. aureus a0 5.9} 3 176) 12¢ 7.1 5 11.1) 17¢ 7.9
CNS 5 33 10 5.9} 8 35 110 24.4) 17¢ 7.9
viridans streptococei 150 2.9} 0 150 8.8 10 2.2 160 7.5
Bacitlus spp. Ao 26) 0 Ao 2.4) 10 22) 5 2.3)
FEnterococcous spp. 3 2.0 9} 318 9} 314
5. preumoniae 3 2.0 4 3 1.8 4 3¢ 1.4
Others ' 10 07 20 11.8} 3 1.8 3 80N 6 2.8)

Gram(—1 104( 63.4) 10( 58.8} 114( 67.5) 230 51.1) 137¢ 64.0
Kiebsiella spp. 40 26.3) 20 11.8} 42¢ 24.9) 380N 45¢ 21.0)
E. coli 25( 16.4} 4 235) 200 17.1) 7( 156) 360 16.8)
Enterchacter spp. 150 2.9} 1¢ 59} 180 9.5 2( 44 13¢ 3.4
Pseudomonas spp. 11¢ 7.2} 2¢ 11.8} 13 7.0 30 87 160 7.5
S, maltophilia 3 2.0 0 318 20 44 5 2.3)
A hvdrophilia’ 20 1.3} 10 5.9} 318 0 314
Moraxella spp. 3 2.0 0 3 1.8 0 3¢ 1.4
Burkholderia cepacia 4 4 o 20 44) 20 0.9
H. influezae 0 0 0 20 44) 2( 0.9
Others' 5 3.3) 0 5 2.9) 20 44) 7C 3.3)

TFungus 3 5.3} 1 59} 9 5.3} W 2.2 100 4.7)
Candida spp. 8 3.9 10 59} 10 2.2 10 22 8 37
Actinomyces 10 0 0 0 0 1¢ 05
Trichosporon 10 0 0 0 0 1¢ 05

Total 152(100.0) 17(100.0} 163(100.0) 45(100.0) 214¢100.0)

Abbreviation : CNS, coagulasenegative staphylococcus, A. Avdrophilia,

‘Includes Corynebacterium, Leuconostoc, Brevibacillus species
Includes Acinebacter baumanni,
asaccharolytica, Proteus mirabilis, Sphingomonas paucimobilis

Chryseobacterium indologen, Capnocytophaga species, Morganella morganii, porphyromonas

Table 3. Antibiotic Susceptibilities of Gram Positive Organisms in Cancer Children

No. of sensitive organisms/Total no. of organisms tested(%:}

Penicillin Oxtacillin Vancomyecin Rifampicin
5. aureus o/17C O) 13/17(76.5) 17/17(100.0} 17/17(100.0)
Coagulase-negative staphylococcei 1/16( 5.8) 4/16(23 5} 17/17(100.0 16/17¢ 94.1%
Viridane streptococci 5/16(31.3) - 16/16(100.0 -
Bacillus spp. 1/5 (20.00 - 55 (100.0) -
Enterococcous spp. o3¢ 0O - 2/3 (687 -
5. preumoniae 1/3 (33.3) - 3/3 (1000} -
Others’ 3/6 (50.0) - 4/8 ( 867) -
Total 11/86(16.7) 17/33(51.5) 64/87( 955) 33340 97.1)

‘Includes Corvnebacterium, Leuconostoc, Brevibacillus species

<o) cefotaxime™ gentamicin TRl 7 75.9%,
TR4% )R o, Enterchacter speciest cefotaxime WA &0l
50%= hE TEEH HlE =g b 29 sl 79
Kiebsielln species®t E. coli® piperacillin/tazobactam] o

ZrpAdel Z7r 8229, 88.9% 93, amikacinel ¥ FpdE

22} 86.7%, 100% ] HH(Takble 4). Imipenem 7ZHEpAd& 93.4%
ol e, imipenem® WA 9FTE Pseudomonas aeruginosd
30T, E. coli 175 % Stenotrophomonas maltephilic 505

523
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Table 4. Antibiotic Susceptibilities of Gram Negative Organizms in Cancer Children

No. of sensitive organisms/Total no. of organisms tested(%}

Cefotasime Piperacillin/tazobactam Irmipenem Grentarmicin Arndliacin
Kliebsiella spp. 36/ 45(80.0) 37/ 45(32.2) 45/ 45(100.0) 36/ 45(80.0} 39/ 45( 86.7}
E. coli 28/ 36(80.6) 32/ 36(38.9) 35/ 36( 97.2) 27/ 36(75.0} 36/ 36(100.0}
Enterobacter =pp. 8/ 18(50.0) 15/ 18(83.3) 18/ 18(100.00 15/ 18(83.3) 11/ 18¢ 61.1}
Pseudomonas spp. - 14/ 16(875) 13/ 16( 81.3) 15/ 16(53.8) 16/ 16(100.0}
5. maltophilia - /5 (0 o 5 0} 2/ 5400} 2/ 54000
Others’ 8/ 9(88.9) 13/ 14(22.8) 16/ 16(100.0) 10/ 14(71.4} 11/ 14 (786}
Total 82/108(75.9) 111/134(82.8) 127/136( 934 105/134(78.4) 115/134( 85.8}

‘Includes Acinebacter baumanni, Aeromonas, Moraxella, Burkholderia species, Hemophilus influenzae, Chrysecbacterium indolo-
gen, Capnocviophaga species, Morganella morganii, Porphvromonas asaccharolvtica, Proteus mirabilis, Sphingomonas paccimobilis
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Table 5. Severe Morbidity and Mortality in Cancer Children
with Bloodstream Infections

No. of

N_D. of ICU care No. c_)f death
eplsmies* (% in each (% in _each
evaluated : organism)

organism)
Grampositive bacteria 58 6( 10.3) 3( 5.2
S.aureus 16¢ 9.8) 10 8.3) 0
CNS 13¢ 7.9) 10 77 177N
Viridans streptococci  16( 9.8) 20 12.5} 1 6.3
Enterococcous spp. 20 1.2 1( 50.0} 1(50.00
Bacillus =pp. 318 0 0
Others' 3( 4.9) 10 125} 0
Grammnegative bacteria 38 26( 26.5) 11(11.2)
Klebsiella spp. 32(185) 12( 37.5} 5(15.8)
E. coli 23(14.0) 5 217 20 87
Entercobacter spp. 13¢ 7.9) 20 154} 177N
Pseudomonas spp. 15¢ 9.1) A 268.7) 167
S. maltophilia 318 3(100.00 2(66.7)
Others™ 12¢ 7.3) 0 0
Fungus 3 4( 50.0) 2(25.0)
Subtotal(single episode) 164 36( 22.0) 18( 9.8)
Polymicrobial 9 10 11.1} 1{11.1)
Superinfection 6 5( 83.3) 3(50.0)
Total 179 42¢ 235) 20(11.2)

"Among the 197 episodes of bacteremia included in thiz study,
19 episodes were excluded in the analysis of morbidity and
mortality because the patients were transferred to other
hospitale before resolution of the bacterernia.

"Incudes Brevibacillus, Corvaebacterium, Leuconostoc species,
Streptococcus preumoniae.

FIncludes Aeromonas, Burkholderia species,
species, Hemophilus influenzae, Moraxella,
asaccharolvtica, Proteus mirabilis

Capnocytophaga
Porphvromonas
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