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Bloodstream Infections in Children with Cancer between
2005 and 2008 in a Single Center

Ji Hye Kim, M.D., Hyung Jin Kim, M.D., Yeon Jung Lim, M.D., Young Ho Lee, M.D. and Sung Hee Oh, M.D.

Department of Pediatrics, Hanyang University School of Medicine, Seoul, Korea

Purpose : In children on anticancer chemotherapy, bloodstream infections (BSls) are a major cause of morbidity and
mortality. We investigated febrile episodes and bloodstream infections in pediatric cancer patients to guide proper selection
of empiric antibiotics for febrile pediatric hemato—oncologic patients,

Methods : All febrile episodes treated in the division of hematology—oncology, the department of pediatrics, Hanyang Uni-
versity Hospital, between July 2005 and June 2008 were reviewed, Episodes with and without bloodstream infections were
compared,

Results : Forty cases (18,9%, 25 patients) of BSI occurred in 212 febrile episodes (63 patients). Thirty—seven cases (23.6%,
22 patients) of BSI occurred in 157 febrile episodes with neutropenia (54 patients). Microorganisms identified in BSI corres—
ponded to 23 gram—positive bacteria (51.2%), 20 gram—negative bacteria (44,5%), and 2 fungi (4.4%). Rates of BSI between
those who had received umbilical cord blood transplantation and those who had received transplantation from other source
were significantly different (55.0% vs, 7.7%, P=0.001). No differences in mortality rate were observed among organisms
in BSI patients, For febrile episodes the rate of BSI was higher among those with Chemoport than those with Hickman
catheter (P=0,029) and gram—positive pathogens were more likely to be associated with Chemoport (P=0,001),
Conclusion : The study showed the rate of BSI, distribution of pathogens with regard to neutropenia, transplantation, central
venous catheters, and antimicrobial susceptibility of pathogens in order to help guide in the choice of optimal empiric
antibiotics in pediatric febrile neutropenic hemato—oncologic patients, (Korean J Pediatr Infect Dis 2010;17:36—48)
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gZo] 23] oA} wHEE Y ghol= 107 (45.4%) ]3]
Z 1} owu o]ZF 23] WA Solr} 71 9L, 33 (I H

Y WA 19), 431 (FY BT Wy 19),
53)(F4 204 WEE; 1%) A BT B F 39

2 EAM o]t
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A Ao Re HNFUPT 35% (55.6%), LHTUT
Table 1. Neutropenia and Bacteremia among Febrile Patients with Hemato-oncologic Disorders
Fever with neutropenia Fever without neutropenia
(Patients/Episodes) (Patients/ Episodesli P value
Bacteremia (+) Total Bacteremia (+) Total
Hematologic neoplasm 15/30 32/76 3/3 11/13 0.309
Nonhematologic solid tumor /7 22/81 0/0 17/34 0.012
Hematologic disease 0/0 0/0 0/0 4/8 -
Total 22/37 54/157 3/3 32/55 0.002
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Table 3. Distribytion of Febrile Episodes by Source of
Transplantation

Sources of Transplantation Fever BSI
Umbilical cord blood 9 0" 7 (D
Peripheral blood 412 1(CD
Bone Marrow, allogeneic related 4 (8 1(1)
Bone Marrow, allogeneic unrelated 2 ( 6) -
Total 19 (46) 9 (13)

"Ratios of bacteremia among the umbilical cord blood
transplantation group (11/20, 55.0%) and the non—um-
bilical cord blood transplantation group (2/26, 7.7%)
showed significant difference with a P value of 0.001
Number of patients (number of episodes)

Table 2. Distribution of Febrile Episodes and Bacteremia by Transplantation and Presence of Neutropenia”

Transplantation (+)

Transplantation (=)

Neutropenia (+)

Neutropenia (=)  Total ~ Neutropenia (+)

Neutropenia (=)  Total

Febrile episodes 17/28" 10/18
Febrile episodes with 8/12 1/1

bacteremia

19/46 42/129 24/37

51/166
9/13 16/25 2/2 17/27

Ratios of bacteremia among febrile neutropenia episodes between the transplantation group and the non—transplantation

group showed significant difference with a P value of 0.008.

Number of patients/number of Episodes
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A4 717H(13.0942.399 vs. 7.50+0.73%, P=0.001)
gk A4=(9.97£1.76Y vs. 4.96£0.49%Y, P=
0.021) el QholA frolgt atol7t St w7 o 7t
o Het A9 717(114.76£28.45Y vs. 77.52+9.28
d, P=0.173)= #8Fo] AAND TelA Batgtol
Ao, o= SAACE foakA] ¢hgkon T A
H1 LEe gdFo] utd vyl 18x gL v
AgollA 27+ 39.19+0.137C, 38.83+0.05CZ 2] 3k
ZFo) & Holx| ¢kt}(Table 4).

T 2128y T A s Baska 9 Ae
+ 18921(89.2%) 3l om, st dZo] Hysh 7
A ke A T A BAgES 47 100%9)
86.6%= FAA O fFost Aol 7k GAATHP =0.077).
Hickman catheter& Ad $2}=2] it Al vlsk
o] ChemoportE Ald 3259 Bt AFS {3

wolom (Z+2} 10.18+0.84 4], 1.10+0.2741; P<0.01),

5 A9 we WS BT F43

71£27.409 vs 140.2+13.81¢, P=0.294)
}

&I ®BG 717

Zpol7F Atk T4 e Fiel wE U =
H5S Fhkek 89 nl&S vws| W, Chemoport &
7S BR8-S W (30.9%, 17#/554]) 7F Hickman &=
e HAES W (16.6%, 228/1328) o i3] f-<
sHAl =4tH (P =0.029) (Table 5)

[¢}
% S99 2007 (44.4%), A+t

354 (87.5%) %
T 45T B
2375 (51.1%),
277 (4.4%) %

o
oh I8 AT F 7P Bol FElE 2 Coagulase—

Table 4. Comparison of Laboratory Findings and Clinical Indices in Febrile Episodes with and without Bloodstream

Infections
Fever with bloodstream Fever without bloodstream P val
infection infection vaiue
Laboratory findings
Total white blood cell count (/uL) 306.32+276.57 440.91+330.59 0.073
(100-28,900) " (100-34,800)
Absolute Neutrophil Count™ (ANC, /uL)
<100 30 (757 113 (65.7)
0<and<500 5 (12.5) 6 (3.5
500<and<1,000 2 ( 1 (0.6
1,000< 3075 52 (30.2)
Total 40 (100) 172 (100)
Hemoglobin (g/dL) 9.30+1.60" (5.8-12.5)" 9.46+1.87 (5.8-14.8) 0.621
Platelet count (/mm’x 10°) 95.75+14.91 (11-364) 112.66+8.85 (7-692) 0.401
C-reactive protein (mg/dL) 835+ 1.11 (0.3-24.7) 4.70+0.50 (0.3-31.2) 0.002
Clinical indices
Duration of neutropenia (days) 13.09+2.39" (0-80)" 7.5040.73 (0-49) 0.001
Duration of fever (days) 9.97+1.76 (1-65) 4.96+0.49 (1-65) 0.021
Peak temperature (C) 39.1940.13 (37.9-41.0) 38.83£0.05 (37.8-41.0) 0.155
Duration of hospitalization (days) 114.76 £ 28.45 (5-289) 77.52%9.28 (4-289) 0.173

Mean +standard deviation
Range

TRatios of severe (ANC<100/uL), moderate (100< ANC<500/uL), and mild (500< ANC<1,000/uL) neutropenia between
groups with and without bloodstream infections showed no significant difference (P=0.137). Ratios of bloodstream
infections among severe or moderate neutropenia compared with mild or no neutropenia were significantly higher (P=

0.002).
INumber of episodes (percent of episodes)
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negative Staphylococcus (CNS)ZE 21+ (46.7%) R
) Ty
At FelE I8 24312 Acinetobacter species 7
T5(15.6%), Escherichia coli, Klebsiella species,

Pseudomonas species, Enterobacter species Z}Z} 3

om, Staphylococcus aureuss= 25 (4.4%

o sl ZES

) TEZF] dolog oA~
+ 349 38#19 Mt v‘f—f{% 2 B Hickman3}t
Chemoport =39 B8 T3 Fdtelr] 28.6%
(6/21) ¢k 71.4% (15/21&)o1™, 13 SAtelAe
82.4% (14/16¥) %} 11.8% (2/16d€)E Hof 17 ¢

¥
5(6.7%), 18]l Stenotrophomonas species 1t Aol 93t F8ZFol|A= Chemoport BA-80], 1%
F(2.2%) AT} A 2 #F 5 Candida species$] SAtell 98 #8ZFolM = Hickman catheter B8
A, 3 #F+ Candida albicans, WA 3 #FE o] §o8HA #=34tH(P=0.001) (Table 6). ©]4] A&
Candida parapsilosis$t}. o= Hickman¥ Chemoport =3 Xl wE 13
o|2& Al 3}t F 9elA] WAYsh 1389] o AT I I 7 8F Wk Aol & HERA
15 Tole A8 8% 187 £8E o] F 1445 = QS
7} FEE % A, 1% o9, ato] 47 FAA A A Ao a9 Hd ) a% 24
le)

AHA)5H= 8BS 35.7% (5/14), 50.0% (7/14), 14.3
% (2/14)910H, o] F 7} &3t #eld ¥ CNS
2 I oM 57 B CNSSIth

TO7 o] BEASATy. a3 9 5 Staphylo-
coccus aureus®t CNSE EF penicillin, ampicillin,

oxacillin®] 143& H.$1, vancomycin¥} teicoplanin

Table 5. Comparison of Type of Central Venous Catheters in Febrile Episodes with and without Bloodstream
Infections

Fever with Fever without Total episodes P value
bloodstream infection bloodstream infection p vait
Central venous catheter (CVC) 0.077
present 40 (100)° 149 (86.6) 189 (89.2)
absent 0C 0 15 (87 15 (7.1)
unknown 0C 0 8 (4.7 8 (3.8
Type of CVC
Hickman catheter 22 (56.4) 110 (74.3) 132 (70.6) 0.029
Chemoport 17 (43.6) 38 (25.5) 55 (29.4)
Duration of CVC (days) 171.71+£27.40 140.2+13.81 0.294
"Number of episodes (percent of episodes)
Table 6. Causes of Bacteremia Related to Types of Central Venous Catheters
Type of organism
Total (%) P value
Gram negative (%) Gram positive (%)
Hickman catheter 14 (82.4) 6 (28.6) 20 (52.6) 0.001"
Chemoport 2 (11.8) 15 (71.4) 17 (44.7)
Femoral catheter 1 (5.9 0C 0 1(26)
Total 17 (100) 21 (100) 38 (100)

"Number of episodes (percent of episodes)

728.6% (6 of 21 episodes) and 71.4% (15 of 21 episodes) of gram—positive bacteremia episodes occurred in patients with
a Hickman catheter and chemoport, respectively. In gram—negative bacteremia, 82.4% (14 of 16 episodes) occurred in
patients with a Hickman catheter and 11.8% (2 of 16 episodes) in those with a chemoport. Chemoport was associated
with gram—positive bacteremia, whereas Hickman catheter was associated with gram—negative bacteremia (P=0.001).
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