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Tablel. Univariate analysis of risk factors for Acinetobacter baumannii bacteremia before

intensive care unit admission

Parameter Cases Controls Odds ratio p-value
(N=110) (N=205) (95% CI)
Male sex 66 (60.0) 133 (64.9) 0.8 (0.5-1.3) 0.392
Age, mean years £ SD 61.8+£15.3 60.1+16.2 0.372
Underlying diseases
Diabetes mellitus 33 (30.0) 50 (24.4) 1.3 (0.8-2.2) 0.281
Chronic lung disease 13 (11.8) 21 (10.2) 1.2 (0.6-2.4) 0.668
Cerebrovascular disease 13 (11.8) 20 (9.8) 1.2 (0.6-2.6)  0.509
Chronic renal disease 13 (11.8) 42 (20.5) 0.5 (0.3-1.0)  0.053
Hypertension 39 (35.5) 74 (36.1) 1.0 (0.6-1.6) 0.910
Cardiovascular disease 14 (12.7) 25 (12.2) 1.1 (0.5-2.1)  0.891
Chronic liver disease 15 (13.6) 30 (14.6) 0.9 (0.5-1.8)  0.809
Rheumatologic disease 4 (3.6) 13 (6.3) 0.6 (0.2-1.8) 0.311
Solid organ malignancy 33 (30.0) 41 (20.0) 1.7 (1.0-2.9)  0.046
Hematologic malignancy 32 (29.1) 29 (14.1) 2.5 (1.4-4.4) 0.001
Transplantation 12 (10.9) 10 (4.9) 2.4 (1.0-5.7) 0.062
HIV infection 2 (1.8) 0 (0) 2.9 (2.5-3.4) 0.121
Causes of ICU admission
Infectious diseases 102 (92.7) 148 (72.2) 4.9 (2.2-10.7) <0.001
Pulmonary infection 90 (75.8) 116 (56.6) 3.5 (2.0-6.0)  <0.001
Genitourinary infection 6 (5.1) 11 (5.4) 1.0 (0.4-2.8) 0.974
Abdominal infection 9 (7.6) 23 (11.2) 0.7 (0.3-1.6) 0.395
CNS infection 0 (0) 1 (0.5) 1.5 (1.4-1.7) 0.999
Other infection 3 (2.5) 7 (3.4) 0.7 (0.2-3.1) 0.740
Unknown origin 2 (1.7) 9 (4.4) 0.4 (0.1-1.9) 0.236
Respiratory failure 90 (81.8) 125 (61.0) 2.9 (1.6-5.0) <0.001
Renal failure 1(0.9) 22 (0.7) 0.1 (0.0-0.6) 0.001
Pulmonary hemorrhage 1 (0.9) 3 (1.5) 0.6 (0.1-6.0)  0.999
Gastrointestinal bleeding 3(2.7) 17 (8.3) 0.3 (0.1-1.1)  0.053
Hepatic failure 3(2.7) 24 (11.7) 0.2 (0.1-0.7) 0.007
Cardiologic disease 2 (1.8) 19 (9.3) 0.2 (0.0-0.8) 0.012
Endocrinologic disease 0 (0) 2 (1.0) 1.5 (1.4-1.7)  0.544
Others * 9 (7.3) 34 (7.3) 0.4 (0.2-1.0) 0.038
Initial shock status 82 (74.5) 137 (66.8) 1.5 (0.9-2.4) 0.156
APACHE II Scores, mean + SD 24+15.0 25.8+£7.29 0.413
GW days before ICU (days) 12.0+£17.4  4.0£20.3 0.517

NOTE: Data are no. (%) of patients, unless otherwise indicated. CI, confidence interval; GW, gen-
eral ward; ICU, intensive care unit; CNS, central nervous system; HIV, human immunodeficiency
virus.

 Others, including brain hemorrhage and acute cerebral infarction.
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Table2 . Univariate analysis of risk factors for Acinetobacter baumannii bacteremia after

intensive care unit admission

Parameter Cases Controls Odds ratio p-value
(N=110) (N=205) (95% CI)
Invasive procedures (<48hrs)
Arterial catheter 5(4.5) 11(54) 0.8 (0.3-2.5) 0.752
Abdominal drainage 18 (16.4) 3 (1.5) 13.2 (3.8-45.8)  <0.001
Central venous catheter 67 (60.9) 26 (12.7) 10.7 (6.1-18.8)  <0.001
Mechanical ventilation 6 (5.5) 944 1.3 (0.4-3.6) 0.782
Tracheostomy 327 0(0) 2.9 (2.5-3.4) 0.042
Conventional HD & CRRT 27 (24.5) 13 (6.3) 4.8 (2.4-9.8) <0.001
Peritoneal dialysis 10 (9.1) 0(0) 3.1(2.6-3.6) <0.001
Nasogastric tube 2(1.8) 10 (4.9) 0.4 (0.1-1.7) 0.227
Thoracic drainage 16 (14.5) 1(0.5) 34.7 (4.5-265.7)  <0.001
Urinary catheter 10 (9.1) 12 (5.9) 1.6 (0.7-3.9) 0.283
Other procedures® 29 (26.4) 2 (1.0) 36.3 (8.5-155.8) <0.001
Presence of invasive devices
(within 2 weeks)
Arterial catheter 97 (88.2) 175 (85.4) 1.3 (0.6-2.6) 0.482
Abdominal drainage 5(4.5) 12 (5.9) 0.8 (0.3-2.2) 0.624
Central venous catheter 109 (99.1) 196 (95.6) 5.0 (0.6-40.0) 0.093
Mechanical ventilation 102 (92.7) 137 (66.8) 6.3 (2.9-13.8) <0.001
Tracheostomy 25(22.7) 34 (16.6) 1.5 (0.8-2.6) 0.183
Conventional HD & CRRT 38 (34.5) 74 (36.1) 0.9 (0.6-1.5) 0.784
Peritoneal dialysis 1(0.9) 6(2.9) 0.3 (0.0-2.6) 0.036
Nasogastric tube 106 (96.4) 176 (85.9) 4.4 (1.5-12.8) 0.004
Thoracic drainage 18 (16.4) 21(10.2) 1.7 (0.9-3.4) 0.116
Urinary catheter 107 (97.3) 188 (91.7) 3.2(0.9-11.3) 0.053
Other procedures® 4 (3.6) 19 (9.3) 0.4 (0.1-1.1) 0.067
ICU hospitalization (days)® 18.7+40.6 9.5£9.4 0.021
Number of antibiotics® 52+1.8 3.9+2.0 <0.001
Total parenteral nutrition 44 (60.9) 89 (41.5) 1.0 (0.5-1.4) 0.559
Prior chemotherapy or
radiotherapy treatment 71 (64.5) 46 (22.4) 6.3 (3.8-10.5) <0.001
Prior steroid treatment 65 (59.1) 88 (42.9) 1.9 (1.2-3.1) 0.006
Neutropenia 25 (22.7) 35 (17.0) 1.4 (0.8-1.5) 0.223
Organ failure
Respiratory 97 (88.2) 101 (49.3) 7.7 (4.1-14.6)  <0.001
Cardiovascular 8(7.3) 25 (12.2) 0.6 (0.2-1.3) 0.174
Renal 47 (42.7) 76 (37.0) 1.3 (0.8-2.0) 0.327
Hepatic 15 (13.6) 28 (13.7) 1.0 (0.5-2.0) 0.996

NOTE: Data are no.(%) patients, unless otherwise indicated. CI, confidence interval; ICU,
intensive care unit; APACHE, acute physiology and chronic health evaluation; HD, hemodia-

lysis; CRRT, continuous renal replacement therapy.

“Others, including rectal tube and chemoport. ® From ICU admission to bacteremia or ICU
discharge. ° Received antibioctics therapy for at least 48 hour during 2 weeks before bactere-

mia.
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Table 3. Multivariate analysis of risk factors related to Acinetobacter baumannii bac-
teremia in the intensive care unit

Parameter Odds ratio p-value
(95% CI)

Prior chemotherapy or radiotherapy treatment® 3.6 (1.5-8.3) 0.003

Invasive procedure-central venous catheter® 5.7 (2.4-13.6) <0.001

Invasive procedure-abdominal drainage 21.9 (2.6-181.7) 0.004

Number of antibiotics*® 1.3 (1.1-1.6) 0.016

Respiratory failure at ICU 2.5(1.1-5.8) 0.035

NOTE: Data are no.(%) of patients, unless otherwise indicated. ICU, intensive care unit.
# Received chemotherapy or radiotherapy 6 months before ICU admission.

® Received invasive procedure 48 hours before bacteremia.

€ Received antibioctics therapy for at least 48 hour during 2 weeks before bacteremia or
ICU discharge.

ZIEAA 25 ool 48413t o] g ]t ARE-E Fat Aol 7h Tikel
ZFoli=  Tabled °F b FATAA 24t cephalosporin
(p-value<0.001), ceftazidime (p-value<0.001), carbapenem (p-value<0.001),
aminoglycoside (p-value=0.040), &3 7] <Al (p-value=0.019), macro-

lide  (p-value=0.010), &w}o]e]=A]  (p-value<0.001),  trimetho-
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prim-sulfamethoxazole (p-value<0.001), colistin(p-value=0.045) AF-&-3k

Hl o] thxatel Bl okttt

Table 4. Comparison of antibiotics usage between controls and patients with Acine-
tobacter baumannii bacteremia

Cases Controls QOdds ratio

Antibiotics (N=110) (N=205) (95% CTI) p-value
Penicillin

Antipseudomonal penicillin 64 (58.2) 101(49.3) 1.4(0.9-2.3) 0.131

Other penicillin 3(2.7) 11(54) 0.5(0.1-1.8) 0.393
Cephalosporin

1st generation cephalosporin 1(0.9) 3(1.5) 0.6 (0.1-6.0) 0.999

2nd generation cephalosporin 10 (9.1) 2 (1.0) 10.2 (2.2-47.2) <0.001
3rd generation cephalosporin 62 (56.4) 99 (48.3) 1.4 (0.9-2.2) 0.172

ceftazidime 38(34.5) 14(6.8) 7.2(3.7-14.1)  <0.001
others * 23(20.9) 90 (43.9)  0.3(0.2-0.6)  <0.001

4th generation cephalosporin 9(8.2) 15(7.3) 1.1 (0.5-2.7) 0.783
Fluoroquinolone 51 (46.4) 99 (43.3) 0.9 (0.6-1.5) 0.744
Carbapenem 85(77.3) 112(54.6) 2.8(1.7-48)  <0.001
Glycopeptide 61(55.5) 123(60.0) 0.8 (0.5-1.3) 0.435
Aminoglycoside 27 (24.5) 31(15.1) 1.8 (1.0-3.3) 0.040
Anti-anaerobic antibiotic 28 (25.5) 79 (38.5) 0.5 (0.3-0.9) 0.019
Macrolide 16 (145 12(59)  2.7(1.2-6.0) 0.010
Anti-fungal agent 29 (26.4) 48(23.4)  1.2(0.7-2.0) 0.562
Anti-viral agent 37 (33.6) 23(11.2) 4.0(2.2-7.2) <0.001
Trimethoprim-sulfamethoxazole 55(50.0) 25(12.2) 7.2(4.1-12.6) <0.001
Colistin 12(10.9) 10(49)  2.4(1.0-5.7) 0.045
Others " 31(282) 22(10.7) 3.3(1.8-6.0)  <0.001

NOTE: Data are no. (%) of patients, unless otherwise indicated.
 Others, including ceftriaxone, cefperazone-sulbactam and cefotaxime.
® Others, including doxycycline, synercid, zyvox and tygacil.
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Abstract

Risk factors for Acinetobacter baumannii bacteremia in Korean adult in-
tensive care unit: a single center case-control study

Song Yee Kim

Department of Medicine
The Graduate School, Yonsei University

(Directed by Professor Moo Suk Park)

Objective: In recent years, Acinetobacter baumannii (AB) is increasing
organism in the intensive care unit (ICU) and AB has been involved in
hospital acquired infections. Because it is important to analyze risk factor
for AB infection, we designed this study to establish the risk factors for
AB bacteremia in ICU .

Patients and methods : This study is conducted in Severance hospital
which is a tertiary center in Seoul, Korea. During the study period (Janu-
ary 2008 through December 2009), 110 episodes of ICU acquired bacte-
remia due to AB were identified in Korean adult ICU. During the same
time, 205 patients whose blood culture revealed no AB and whose other
specimen revealed no AB in the ICU were enrolled in this study for con-
trols. We performed a retrospective analysis about data of sex, age,
APACHE 11 scores, shock status, general ward day before ICU admission,

underlying disease, diagnosis at ICU, usage of prednisolone, prior che-
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motherapy or radiotherapy history, way of nutrition support, neutropenia
history, invasive procedures 48 hours before bacteremia, presence of in-
vasive devices within 2 weeks before bacteremia.

Results: Risk factors that were independently associated with AB bacte-
remia were prior chemotherapy or radiotherapy treamtment [Odds ratio
(OR): 3.6; p-value=0.003], recent procedure of central venous catheter
insertion (OR: 5.7; p-value<(0.001) and abdominal drainage insertion
(OR: 21.9; p-value=0.004), more number of antibiotics treatment which
was used during 2 weeks (OR: 1.3; p-value=0.016), respiratory failure at
ICU (OR: 2.5; p-value=0.035). And antibiotics that were used difte-
rently between cases and controls were ond generation cephalosporin
(p-value<0.001), ceftazidime (p-value<0.001), carbapenem
(p-value<0.001), anti-anaerobic antibiotics (p-value=0.019), macrolide
(p-value=0.01), anti-viral  agent (p-value<0.001), trimetho-
prim-sulfamethoxazole (p-value<0.001) and colistin (p-value=0.045).
Conclusions: This study emphasized the importance of ventilator asso-
ciated pneumonia prevention in patients who were treated prior chemo-
therapy or radiotherapy and who were managed with respiratory failure.
It is important to keep aseptic rules when being conducted invasive pro-

cedures, especially central venous catheter and abdominal drainage. And
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strict antibiotic control is the most important method in reducing the im-

pact of growing AB bacteremia.

Key Words : Acinetobacter baumannii, bacteremia, intensive care unit,

risk factors, case-control study
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