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Clinical Manifestations of Febrile Neutropenic Patients with Solid Tumor

and Risk Factors for Gram Positive Bacteremia

Nam Su Ku, M.D.", Joon Hyung Kim, M.D.", Yoo Kyoung Choi, M.D.", Se Jin Jung, M.D.'

Hyung Joong Oh, M.D.", Ki Tae Yoon, M.D.', Yeon-A Kim, M.D." 2, So Youn Shin, M.D." 2

Myung Soo Kim, M.D.1'2, Young Keun Kim, M.D.1'2, Yoon Seon Park, M.D.1'2, Jun Yong Choi, M.D."?
Young Goo Song, M.D."2, Kyungwon Lee, M.D.% and June Myung Kim, M.D." 2

'Department of Internal Medicine and AIDS Research Institue, *Laboratory Medicine

Yonsei University College of Medicine, Seoul, Korea

Backgrounds : Recently, there has been a rise of prevalence of gram positive infection among
cancer patients with febrile neutropenia. The proportion of antibiotic—resistant gram positive infection
has been growing lately, especially in Korea, where the rate of MRSA infection was over 70%. It
brings to careful consideration of early glycopeptide treatment in febrile neutropenic patients if gram
positive infection is suspected. Also until now, most studies concerning febrile neutropenic patients
were mainly related to hematologic malignancy rather than solid tumor.

Materials and Methods : We evaluated clinical manifestations and risk factors for gram positive
bacteremia in a cohort of 288 solid tumor patients who were more than 18 years old and had
neutropenic fever after chemotherapy from January 2002 to December 2004 at the Department of
Oncology, Yonsei Cancer Center, Seoul.

Results : We identified the cause of fever in 130 (45.1%) cases, of which 53 (18.4%) cases were
blood stream infection. Gram positive organism was isolated in 27 cases which comprises 50.9% of
blood stream infections, followed by gram negative organism (47.2%) and fungus (1.9%). A logistic
regression analysis revealed that gram positive bacteremia was associated independently with central
venous catheter (CVC) infection, oropharyngeal mucositis, skin and soft tissue infection in febrile
neutropenic patients with solid tumor.

Conclusions : Gram positive bacteremia was common among febrile neutropenic patients in solid
tumor and was associated with CVC infection, oropharyngeal mucositis, skin and soft tissue infec-
tion. The early use of glycopeptide must be taken into account in such conditions.

Key Words : Solid tumor, Febrile neutropenia, Gram positive bacteremia, Clinical manifestations, Risk
factors

134 Shimchon-Dong, Seodaemun—Ku, Seoul, 120752, Korea
Tel : 482-2-2228-1975, Fax : 482-2-393-6884

M =
Submitted 28 June, 2006, accepted 22 August, 2006 FAE2 sFT AAT dA] SlojA Lde
Correspondence : June Myung Kim, M.D. - _ -
P yung K Qloz(1) 229l ARY PAA A Fash

2

o X o

[e]
Department of Internal Medicine, Yonsei University College of Medicine 'd
Agt 7] A Ags AMYES Eold & 9

E -mail : jmkim@yumc.yonsei.ac.kr

250 zgn setey M 382 M 5% 2006



2 3).

s

°

3l

o

m

i

[¢}
o

i o))

i

o

°

= 184 o1Fe] el 31457, 9,834 A

]_

=]
=

3

20021 1475 20041 128 7HA] AA|H
Al

Ho
H=

B

A

5

kel

9

A WE 2
=

[ez]

2

ko)

A2 A glycopeptide

5

ko)

&

oA F2 p-lactam AG 9
SHARE FA7IA] =
z‘;ﬂlx%

C
5]

H
oA =Ao| E|i1 QJrQ, 11).

A WA TR

5

ko)

7] ARE glycopeptide 7|

5]

[

7] ARE AREEC oy

A = e

0]

AP A 271 7

[tH4-6). =
|

o

AR

=13
=

He| Yo nmwoA 1

shafol glotA
g 19

A 50l
P

3

al

iy
—_

N
)

7 A o

1014 vancomycin®] %

o
A

[e)

=

2 o] el A

iAol A coagulase

= "1

& ol
-4, APACHE (acute physidogy and chronic health

evaluation)(1l) %

4] Staphylococcus”}

=13
=
gt
°

7t 2ol

|22 glycopep

=

7HelE el A=Y ddoA =
hoa |

L

=9 7% methicillin 1 staphylococc, penicillin

H|Z+4=4] pneumococci, ampicillin WA E. faceum

o glaeIxe kel Slrks, 19).

ClREE

oy

wr

o o &

st EJE 7]E

8

A7t

s

Azl

sfol

[

=71 500-1,0007H/mm® o] 2|9k 4841 7F
tHom ojufjo] HrEF(stHolztE 17 Al2o] 38

0]

SEF FAZS FF 32147 5007/mm’ o]

o]
C

ool A3t o1 A

s

9|
=0

N
0

)
TF

o

~

ol
il

B!

Intrava-

9o 2t
scular Infection Prevention Guidelines Subcommittee®]

|

gl

Y

A
1z Vol.38, No.5, 2006 251

4271 10071/mm® vkl
Z(severe neutropenia)©|ztil A 9
o2 WHO(World Health Organiza

=
X

afe]

&
=

<

e

o
(=)

o}, E3

Fooh W
tion) Oral T axicity Scaleol|~] grade 1 ©|

[

stk

[

ofx 1A}

=

o)

=

=

QU4

3
=1

ofof & AollA= F




o 2
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Table 1. The Clinical Characteristics of Febrile Neu-
tropenic Patients

- No. (%) of
Characteristic pati e(nt )
Age (yr) (mean=SD, range) 54,06+ 13.29
(18-83)
Male : Female 1.62: 1
Diagnosis
Gastrointestinal cancer 102 (35.6)
Head and neck cancer 78 (27.1)
Lung cancer 33 (11.5)
Hepatobiliary cancer 22 (75
Musculoskeletal cancer 20 ( 7.0
Breast cancer 13 (4.5
Gynecologic cancer 11 (39
Priman*/ unknown cancer 5(17)
Others 4(12
Underlying disease
Liver disease 44 (15.9
Cardiovascular disease 43 (14.9
Diabetes mellitus 36 (129
Old pulmonary tuberculosis 26 ( 9.0
Renal disease 3(10
Gastrointestinal disease 2 (10
Cerebrovascular disease 2(07
Stage
stage | 3(1.0
stage Il 22 (7.6
stage lll 37 (12.8)
stage IV 226 (78.5)
APACHE ()
1-8 12 (42
9-16 214 (74.3)
>17 62 (21.5)
Duration of neutropenia (day) 3.2t1.5 (1-8)
(mean=SD, range)
Onset of fever after neutropenia (day) 1.8t1.1 (1-6)
(mean=SD, range)
Absolute neutrophil count at neutropenic fever
<100 173 (60.1)
100-500 115 (39.9)

“genitourinary cancer, peritoneal carcinoma, thymic cancer, neuroen-
docrine cancer
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Table 2. Origin of Fever in Febrile Neutropenic Patients

Origin of fever No.(%) of patients

Mucositis~ (oropharyngeal) 53 (18.4)

Pneumonia 30 (109

Urinary tract infection 24 (83

Catheter—related infection 9 (3.1)
definite 3
probable 6

Skin & soft tissue infection 8 (298

Primary sepsis 6 (21

;World Health Organization Oral Toxicity Scale = grade 1
Definiton of Intravascular Infection Prevention Guidelines Sub-
committee (14)

Table 3. Pathogens Identified in Febrile Neutropenic
Patients with Bacteremia

No.(%) of
patients

27 (50.9)

Organisms

Gram-positive infection
Staphylococci
Methicillin-sensitive Staphylococcus aureus
Methicillin-resistant Staphylococcus aureus
Methicillin—sensitive coagulase
negative Staphylococcus
Methicillin-resistant coagulase
negative Staphylococcus

QO—-AB

(=]

Streptococci
Streptococcus sanguis
Streptococcus bovis
Streptococcus mitis
Enterococci
Enterococcus faecium (VSE’)
Gram-negative infection
Escherichia coli
Klebsiella pneumoniae
Enterobacter cloacae
Enterobacter aerogenes
Pseudomonas aeruguinosa
Fungal infection
Candida tropicalis

OONN = = = O

N

47.2)

—_ e - DNNN

-
-
©

“vancomycin-sensitive enterococcus faceum

staphylococci= 209ol4] 5=l oH streptococci= 5
o, enterococci= 59014 5 = $itt. Staphylococc %
o A| methicillin $+<=’] Staphylococcus aureus (MSSA)
4¢], methicillin W~ Staphylococcus aureus (MRSA)
19914 AU o™ methicillin 77<=4] coagulase
) Staphylococcus (MSCNS)+= 99, methicillin W4
coagulase =4 Staphylococcus (MRCNS)= 69914 &
=] %itt. Staphylococc 5ol methicillin HWAES 35
%(70/2090)) o]t 1S olX= Escherichia cali
(E. cdi)7} 12612 7} @t ow Klebsiella pneumoniae
79, Enterobacter cloacae 4°l, E nterobacter aerogenes

do fr r

Table 4. Comparisons of Patients with Gram-positive
Bacteremia and Gram-negative Bacteremia

Bacteremia
Factor G ( +) G ( _) P
(n=27) (n=25)
Age (yr) (mean, range) 57 56 NS

(28749  (20-81)
Origin of fever (No.(%))

Urinary tract infection 1(37 31200 NS

Pneumonia 4 (148 4 (16,00 NS
Catheter-related infection 7 (259 1 (40 0.032
Mucositis 10 37.00 2 ( 8.0) 0.020
Cutaneous infection 5(185 1 (4.0 0.031
Chemotherapy (No.(%))
Adriamycin 5 (185 3 (1200 NS
Paclitaxel 6 (222 4 (16,00 NS
5-fluorouracil 11 (40.7) 15 (60.0) NS
Taxotere 7 (2590 6 (24.00 NS
Underlying disease (No.(%))
Liver cirrhosis 1(37 3120 NS
Chronic renal failure 1(37 0(00 NS
Cardiovascular disease 1(37 1(40 NS
Diabetes mellitus 5 (185 5 (20.00 NS
Gastric ulcer 2(749 0(00 NS
Comorbid condition (No.(%))
Septic shock 6 (222 9 (36.0 NS
Long stay (>14days) 4 (148 7 (280 NS

Concurrent chemo-radiotherapy 3 (11.1) 4 (16.0) NS

Previous steroid use 18 (66.7) 22 (88.0) NS

Previous neutropenia 15 (55.6) 22 (88.0) NS
Received treatment before

febrile neutropenia (No.(%))

Proton pump inhibitor 7 (259 1(40 0032
H2 blocker 14 (51.9) 11 (44.0) NS
APACHE (II) (mean, range) 15.1 180 0.025

4260 (1029
Absolute neutrophil count at
neutropenic fever (No.(%)) NS
<100 14 (51.9 14 (56.0

Abbreviations : NS, no significant; APACHE, acute physiology and
chronic health evaluation( II)

Aarort w TIglordw FEEol Q18I Vol.38, No.5, 2006 253



Table 5. Risk Factors for Gram-positive Bacteremia in Febrile Neutropenic Patients on Multivariate Analysis

Multivariate analysis

OR (95% CI)
1.002 (0.936-1.073)

Bacteremia

G (+) (h=27)

P on univariate
analysis

Factor

P
NS

G(-) (=25

0.047
0.017
0.040
NS
NS

8.087 (0.596-109.718)
0.859 (0.723-1.020)

8.087 (1.034-128.658)
11.659 (1.557-87.297)

18.717 (1.142-306.692)

0.842
0.032
0.020
0.031
0.032
0.025

1 (4.0%)
2 (8.0%)
1 (4.0%)
1 (4.0%)
18.0 (10-29)

56 (20-81)

7 (25.9%)
10 (37.0%)
5 (18.5%)
7 (25.9%)
15.07 (4-26)

57 (28-74)

Abbreviations : OR, odds ratio; Cl, confidence interval; NS, no significant; APACHE, acute physiology and chronic health evaluation

19|, Pseudomaonas aerugincsa 1917} 53 =TT able

Catheter-related infection (No.(%))
3.

Mucositis (No.(%))
PPI(proton pump inhibitor) (No.(%))

Cutaneous infection (No.(%))
APACHE (Il) (mean, range)

Age (yr) (mean, range)
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