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Etiology of Bacteremia in Children with Hemato-oncologic Diseases from a
Single Center from 2011 to 2015
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Purpose: The aim of this study was to identify the pathogens of blood stream infection (BSI) in children with hemato-oncologic disorders,
to analyze susceptibility patterns of microorganisms to guide empirical antimicrobial therapy, and to compare temporal trends of the pathogen
and antimicrobial susceptibility with those of previous studies.

Methods: We retrospectively analyzed the medical records of children with hemato-oncologic disorders whose blood culture grew pathogens
at the Seoul National University Children’s Hospital between 2011 and 2015.

Results: A total of 167 patients developed 221 episodes of bacteremia. Among 229 pathogens, gram-negative bacteria (GNB) accounted
for 69.0% (64.0% in 2002 to 2005, 63.4% in 2006 to 2010); gram-positive bacteria (GPB) accounted for 28.8% (31.3% in 2002 to 2005,
34.6% in 2006 to 2010); and fungus accounted for 2.2%. Among GNB, Klebsiella species (53.2%, 84/158) and Escherichia coli (19.6%, 31/
158) were common. Staphylococcus aureus (48.5%, 32/66) and viridans streptococci (21.2%, 14/66) were frequently isolated among GPB.
The susceptibilities of oxacillin and vancomycin in GPB were 54.8% and 96.9% (51.5% and 95.5% in 2002 to 2005; 34.1% and 90.5% in
2006 to 2010), respectively, whereas in GNB, the susceptibilities of cefotaxime, piperacillin/tazobactam, and imipenem were 73.2%, 77.2%,
and 92.6% (75.9%, 82.8%, and 93.4% in 2002 to 2005; 62.8%, 82.9%, 93.8% and in 2006 to 2010), respectively. There were no signific-
ant differences in the proportion of etiologic agents or the antimicrobial susceptibilities between the current study and that of the previous
two studies from 2002 to 2010. Overall fatality rate was 13.1%.

Conclusions: GNB predominated in BSI among children with hemato-oncologic disorders. The etiology of bacteremia and antimicrobial
susceptibility were comparable to those of the previous studies. Thus, piperacillin/tazobactam can be used as the initial empirical
antimicrobial agent in febrile neutropenia.
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1. CHAY 2EXte| M EX

201195H 2015714 & 5zt &xof Y B4} 167
oA 2214|9] FEFo] FRIF o, F 229 57}
o Edr} o] F ddF #EFLE 2149(96.8%), Tt
d #8TL 541(23%) 0190, TE AL 29(0.9%)
o] ATt
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e UIEHEH 189742 $4 A% 9.
A 3ol A 23] o]Ake] HEFo] AT 9= 387
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TFolRen, &5 AaTol Yl Ao S aureus,
Streptococcus pneumoniae, Acinetobacter baumannii7}
&3] 2] AtH(Table 2).

Gd F8F 2144 T IFSAT FEL 629(29.0
%), 1HEadv FHL 14991(69.6%), it -2 39
(L4%) At thtd #8352 5 59=, 10 7571 &8
HAW. T8 AH2 F 24d9eH, 1d= 3 75, YA
ld& 2 5o o8 #dFo] T8It

Z 3099 SARMHR Ad dEFo| TSI eH F
30 #57F EEEAT I F 219 (70%) = 7] FAA
WAS 7HA AL Ao, 99 (30%) = @] TAEHAES

Table 1. Clinical Characteristics of Pediatric Hemato-oncological

Z 16799] SAfol| A ek FA] H8d A AF Patients with Bacteremia
to] 1309(58.8%) = 7 ©Wekom, o] T 54 "= Characteristic No. of episodes (%)
T4 WMEHo] 62¢(28.1%), B4 ZFA WME o] 324 Sex 221
(14.5%)9ch. 118 T2 629(28.1%), o A3 Male 102 (46.2)
L 59(2.3%) 0] At} (Table 1). Female 119 (53.8)
Median age (yr) (range) 9.8 (0.1-18.9)
2. A= glolzo| B Underlying disease
2 000 FF F, THRNTL 66 FF(28.8%), LTS Hematologicmalignlancy ' 130 (58.8)
A 158 #F(69.0%), FFS 5 dF(2.2%)F . o] Acute Iymph.oblast|c Ielukemla 62 (28.1)
Aol 2=l 2002 - 200593 2006 2010 ¢] Ao} Acute myeloid leukemia 32(14.5)
= 5,14 ke b = Non-Hodgkin lymphoma 24(10.9)
Alask T gt Al7le] e ek (2002 - 2005 Hemophagocytic lymphohistiocytosis 5(2.3)
@ 31.3%, 200620101 34.6%)3} 1384+ (2002 - Acute biphenotypic leukemia 3(1.4)
20053 64.0%, 2006 —-2010d 63.4%) &3Eol+= ZAst Hodgkin's disease 2(0.9)
Ao 2 523k 2o 7} §lATHP=0.407) (Fig. 1). Acute unspecified leukemia 2(0.9)
7V = HNEE 2R3 758 Klebsiella species Non-hematologic malignancy 62 (28.1)
2 84 #5(36.7%)92M, I 2.2 Staphylococcus Medulloblastoma 15(6.8)
aureus 32 75 (14.0%), Escherichia coli 31 75(13.5%), Neuroblastoma 9(4.1)
viridans streptococci 14 7+5(6.1%)2] $=0| it} Ewing sarcoma 8(36)
‘E‘?_g% %}}\g %}\] 37 ZJ&:%‘O] %‘ﬂ'ﬂ?}‘%ﬂ 73 ? - Atypical teratoid rhabdoid tumor 5(2.3)
1968879k At) BET 57} 02) A 1600 ks
‘ : b = Osteosarcoma 4(1.8)
(76.5%), 100 W] ¥FQ1 Z-5-+= 189 (8.1%), 100 ©]* 500 ¥ Rhabdomyosarcoma 3(1.4)
TRl 7= 9401(4.1%), 500 ©]3<l 7= 2540(11.3%) R ESEHE 3(1.4)
ALh TFT fgAaFo] FukE 196404 BelE 204 o Others* 10(4.5)
FAA THEETE 47 T5(23.0%), THd72 153 Stem cell transplantation 23(10.4)
T(75.0%) 5 2AAATE S5 T HaFol fle 259 Off therapy 100.5)
AA B9 25 #3F= JekdHo] 19 7F5(76.0%), 1 Non-malignant hematologic disease 5(2.3)
Aplastic anemia 4(1.8)

ATl 5 TF(20.0%)8 AA G TFT HAF o
o] W2 TG IESAe el x|t 9l
ATHPL0.001) (Table 2). &5 7 #AaFol e 45l
+= Klebsiella species, E. coli, S. aureus 5°] &3+ 9121

WWW.piv.or.Kr

Myelofibrosis 1(0.5)

*Chondrosarcoma, desmoplastic small round cell tumor, extrarenal malignant
rhabdoid tumor, germ cell tumor, nasopharyngeal carcinoma, primitive neuroecto-
dermal tumor, Wilm's tumor, yolk sac tumor.
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7P‘1 Aol A HASIAT, 8T DA 7] FAR T

S 7L = A 1219(54.8%) 9o F 123
T7} AU 1 F Z7] SARNES 7H 17.4%
A FAAUE A% 23] AN Fo AAFE
Klebsiella species 30%, S. aureus 13.3%, A. baumannii,
E. coli, 18] 11 viridans streptococci 2} 10%, CoNS 6.7%

ol\

3. d8&9| '?:-I?JE'QJ SN2t
OFSAT 64 772 AYAH (penicillin), <A H

(oxacillin), ‘?}iU}O]/‘ﬂ(Vancomycm)-J A A 7443
2 13.8%, 54.8%, 96.9% (2002 —2005d 16.7%, 51.5%,
95.5%; 2006 — 201013 14.3%, 34.1%, 90.5%)°] 1 t}(Fig.

2). "kxmfolAle] WAL HQl 2 #FE% Enterococcus
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Fig. 1. Proportion of gram-positive, gram-negative bacteria,
and fungus isolated from bacteremia, 2002 to 2015,
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Fig. 2. Antibiotic susceptibilities of gram-positive bacterial
isolates from bacteremia, 2002 to 2015.
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faeciumo] oW, Y] 62 dF+ EF Hkinlo]ilo
S B tH(Table 3).

IS AT 148 059 Al Z 4 (cefotaxime), T2k
A /e} 21 e (piperacillin/tazobactam), ©] 7] #| 4] (imi-
penem), ZAlE}n}o] Al (gentamicin), o}m] 744l (amikacin)
o] FAALFAAL 73.2%, 77.2%, 92.6%, 71.0%, 95.2%
(2002 - 20054 75.9%, 82.8%, 93.4%, 78.4%, 85.8%;
2006 —2010%d 62.8%, 82.9%, 93.8%, 67.8%, 86.3%)°]
AH(Fig. 3). 7V &3 Klebsiella species®} E. colix= Al

Table 2. Pathogens in 221 Episodes of Bacteremia from Pe-
diatric Hemato-oncological Patients with or without Neutro-
penia

No. of pathogens (%)

P
Neutropenia ne\{JVti:ES:;ia Total value

Gram positives 47(23.00 19(76.0) 66 (28.8) <0.001
Staphylococcus aureus 17 (8.3) 15(60.0)  32(14.0)
Viridans streptococci 14 (6.9) 0 14(6.1)
Coagulase negative staphylococci 9 (4.4) 1(4.0) 10 (4.4)
Streptococcus pneumoniae 2(1.0) 2(8.0) 4(1.7)
Enterococcus faecium 5(2.5) 0 5(2.2)

Others 0 1(4.0) 1(0.4)

Gram negatives 153 (75.0) 5(20.0) 158 (69.0) <0.001
Klebsiella species 83 (40.7) 1(4.0) 84 (36.7)
Escherichia coli 30(14.7) 1(4.0) 31(13.5)
Pneudomonas aeruginosa 10 (4.9) 0 10 (4.4)
Stenotrophomonas maltophilia 8(3.9) 0 8 (3.5)
Acinetobacter baumannii 8(3.9) 2 (8.0) 10 (4.4)

Others 14 (6.9) 1(4. 15 (6.6)

Fungus 4(2.0) 1(4. 5(2.2) <0.001

Fusarium species 2(1.0) 0 2(0.9)
Candida species 2(1.0) 0 2(0.9)
Others 0 1(4.0) 1(0.4)

Total 204 (100) 25(100) 229 (100)

Table 3. Antimicrobial Susceptibilities of Gram-Positive Bac-
teria Causing Blood Stream Infection

No. of strains susceptible to (%)

Penicillin Oxacillin Vancomycin
Staphylococcus aureus 3/32(9.4) 23/32(71.9)  32/32(100)
Coagulase negative staphylococci  0/10 (0) 0/10 (0) 10/10 (100)
Viridans streptococci 4/14 (28.6) 14/14 (100)
Enterococcus faecium 0/5 (0) - 3/5 (60.0)
Streptococcus pneumoniae 2/4.(50.0) - 4/4.(100)
Total 9/65(13.8)  23/42(54.8)  63/65(96.9)

www.piv.or.kr
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EEA Ol 71.4%, 83.9%% TS Ko, v
/el 84.7%, 85.7%, oFu]ZHAlel 95.2%, 100%
o] S EAtH(Table 4). o|w|#| el gk 7h4dS
92.6%= F 148 7 T 11 54 YAEES 1o, 1
% 9 ¥ A baumannii, 1 75> Klebsiella pnemoniae,
1 T3+ Enterobacter cloacae©]$lth. Extended spectrum
B-lactamase (ESBL)S AASt= 5= = 27 OFE,
Klebsiella speciest= 23 15, E. CO]f': TFgo0H,
Klebsiella species®] 27.4%, E. coli®] 12.9%%E Z}A| 3}

2219091 9 AokE LA, 227} 2
= TR
Aste] AR ASE 280

Table 4. Antimicrobial Susceptibilities of Gram-Negative
Bacteria Causing Blood Stream Infection

No. of strains susceptible to (%)

Variable . Piperacillin/

Cefotaxime Imipenem  Gentamicin  Amikacin

tazobactam
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(12.7%)°] Ach.

oA #2835 59 F 341(60.0%) 71 A é} SLE], =
5 749 24 25 ARSI 9dd 73 3
HAES IFGAT T2 139 (21. 0%) %}%
AL 449(29.5%) 0l A o T T1HSd
7t 23 '?—__:L%EA o gk ztol= flATHP=0.130). &%
2 wre 174 F P FEL 59(8.1%),
A2 124(8.1%) o1 oH, :ZW’W;M
~H£+-°4 T8 JLEY Aol glTHP=0.716). ©
At # B3l 3l AFEgk 23o) F IFFYHF PHEL 4
o, IFSAT AL 17d=, IgSA8T A9 1%
F A Tholl el 93 XAME9] F gk &fol 7t
NATH11.4% vs. 6.5%, P=0.323).

&d BAES HloAwellA 8.7%, oA el A 28.3%
2 o] 23T HAEC] =R} F 7 7h f9]
gk 2ol 7k glATHP=0.155). #EFo2 A% A&
HJo] 21 10.6%, o] A 30.4%=2 ©]2-2] X|ARE©] 1
=AU P=0.007). TFT FaTY AR mE & ¥
BELE TFT AaTo] e ToAA] 26.0%, = E‘Oﬂ
A 28.0%= xo]7t YATHP=0.848). =3 EFT 7HA
Z9] Ao WE AL TFT HaFo] JE FolA

Klebsiella  60/84 (71.4) 61/72 (84.7) 83/84 (98.8) 69/84 (82.1) 80/84 (95.2) 12.8%, Q= T4 12.0%0.2 2po]= Ko|x| ekgkrh(p=
species
— 0.915).
Escherichia ~ 26/31(83.9) 12/14 (85.7) 31/31 (100) 17/31 (54.8) 31/31 (100)
coli
Enterobacter  6/11 (54.5) 9/11(81.8) 10/11(90.9) 9/11(81.8) 11/11(100)
species —
k-,

Pseudomonas 2/4 (50.0) 10/10 (100) 10/10 (100)
aeruginosa
Acinetobacter 1710 (10.0) 1/10(10.0) 0/10(0)  3/7 (42.9) 2 At 20119 1€5H 201549 129704] T 59
baumanni ek e sk oldo] W ele] USAY 2o} Rzt
Total 93/127 88/114 137/148 98/138 138/145 = = BFAL S === = =2 oo o] M5

g 100 -
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Fig. 3. Antibiotic susceptibilities of gram-negative bacterial isolates from bacteremia, 2002

to 2015.
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