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Clinical Aspects of Bacteremia in Medical and Surgical Intensive Care Units

Eun Ok Kim, M.D., Chae Man Lim, M.D.,, Jae Kyoon Lee, M.D., Sung Jae Mung, M.D,,
Sang Do Lee, M.D., Younsuck Koh, M.D., Woo Sung Kim, M.D., Dong Soon Kim, M.D.,
Won Dong Kim, M.D., Pyung Hwan Park, M.D.,* Jong Moo Choi, M.D.* and Chik Hyun Pai, M.D.**

Department of Internal Medicine, Anesthesiology,* and Clinical Pathology,**
Asan Medical Center, College of Medicine, University of Ulsan, Seoul, Korea

Background: Intensive care units(ICUs) probably represent the single largest identifiable source
of infection within the hospital. Although there are several studies on ICU infections in respect to
their bacteriology or mortality rate for individual types of ICU, few studies have compared ICU
infections between different types of ICU. The aim of this study was to identify clinical differences
in bacteremia between medical ICU(MICU) and surgical ICU(SICU) patients.

Methods: 256 patients with bacteremia were retrospectively evaluated. Medical records were
reviewed to obtain the clinical and bacteriologic informations.

Results:

1) The mean age of the patients with bacteremia of MICU(58.6+17.2 yr) was greater than that
of all MICU patients(54.3+17.1 yr)(p<0.01), but there was no significant difference in SICU
patients(patients with bacteremia of SICU: 56.3118.6 yr, all SICU patients: 62.0+16.8)(p>0.05).
ICU stay was longer(MICU patients: 23.4:+40.8 day, SICU patients: 30.3+26.8 day) than the
mean stay of all patients(6.8:15.5 day)(p<0.05, respectively). Bacteremia of both ICU patients
developed past the average day of ICU stay(all MICU patients: 7.9 day, all SICU patients: 6.0 day,
MICU bacteremia: 19th day, SICU bacteremia: 17th day of ICU stay)(p<0.05, respectively).

2) There were no significant differences in mean age, sex, and length of stay of both ICU
patients with bacteremia.

3) Use of antibiotics or steroid, use of percutaneous devices and invasive procedures before

development of bacteremia were more frequent in SICU patients than in MICU patients(prior
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antibiotics use: MICU 45%, SICU 63%, p <0.05; steroid use: MICU 14%, SICU 36%, p<0.01; use
of percutaneous devices: MICU 19%, SICU 39%, p<0.01; invasive procedures: MICU 19%,
SICU 61%, p<0.01).

4) The prevalence of community acquired infections was significantly higher in MICU patients
than in SICU patientstMICU 42%, SICU 9%)(p<0.01), whereas SICU patients showed higher
prevalence of ICU-acquired infection than MICU patients(MICU 48%, SICU 78%)(p <0.01).

5) There were no differences in causative organisms, primary sites of infection and time interval
to bacteremia between both ICUs.

6) There were no significant differences in outcome according to pathogenic organisms or
primary sites of infection.

7) The mortality rate was higher in patients with bacteremia than without bacteremia(MICU
mortality rate: patients with bacteremia 72.5%, patients without bacteremia 36.0%, p<0.01; SICU
mortality rate: patients with bacteremia 40.3%, patients without bacteremia 8.5%, p<0.05), and the
mortality rate of MICU bacteremia was significantly higher compared with that of SICU
bacteremia(MICU 72.5%, SICU 40.3%)(p<0.01).

Conclusion: ICU patients with bacteremia stayed longer before the development of bacteremia,
and showed higher mortality than the overall ICU population. The incidence of bacteremia was
higher in MICU patients than SICU patients. MICU patients with bacteremia showed higher
prevalence of liver diseases and acute respiratory failure, community-acquired bacteremia and
greater mortality rate than SICU patients with bacteremia. SICU patients with bacteremia, on the
other hand, showed higher prevalence of trauma, prior use of immunosuppressive agents, invasive
procedures, and ICU-acquired bacteremia, and lower mortality rate than MICU patients with

bacteremia.
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Table 1. Clinical Characteristics of Study Population

MICU SICU
with bacteremia all patients with bacteremia all patients
(n=189) (n=2,883) (n=67) (n=3,956)
Age, yr* 586172 54.34+17.1 56.3+18.6 62.01+16.8
Duration of ICU stay, day* 23.4+40.8 7.9 30.3+26.8 6.0
Mortality rate 72.5% 38.4% 40.3% 9.1%

( ) indicates patients number. * Plus-minus values are mean SD.
MICU: medical intensive care unit, SICU: surgical intensive care unit.
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Table 2. Comparison of Clinical Characteristics of All ICU Patients

MICU(n=2,883) SICU(n=3,956) p-value
Blood culture rate 56.4%(1,627) 26.2%(1,036) <0.01
Blood culture positivity 14.0%(228/1,627) 92.%(95/1,036) <0.01
Rate of Bacteremia 7.9%(228) 2.4%(95) <0.01
Overall Mortality rate 38.4%(1,106) 9.1%(359) <0.01

( ) indicates event frequency. Groups were compared by Chi square test.

Table 3. Comparison of Clinical Chracteristics of Patients with Bacteremia

MICU(n=189) SICU(n=67) p-value
Age, yr* 58.6+17.2 56.3+18.6 NS
Sex(M:F)+ 123:66 43:24 NS
Duration of ICU stay, day* 23.4+408 30.3126.8 NS
Time to bacteremia after ICU admission, day* 18.71+19.8 16.7+20.5 NS
Mortality rate+ 72.5%(137) 40.3%(27) <0.01

( ) indicates patient number. *Plus-minus values are mean+SD. *Groups were compared by t-test. +Groups were

compared by Chi square test.

Table 4. Duration of ICU Stay in Patients with Bateremia

Community acquired

Pre-ICU acquired ICU acuquired

95+118
17.8124.0

MICUn=189)
SICU(n=67)

39.7+53.6*
33.9+27.2*%

5.6+44
18.2422.1

The values were means+SD. Groups were compared by t-test.
*Mean duration of ICU stay is longer in the patients with ICU acquired bacteremia than with community or pre-ICU

acquired bacreremia in each group. p<0.0l.
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Table 5. Underlying Diseases of Patients with

Bacteremias
MICU SICU value
0=189) (@m=67) P
Liver disease* 33(17.5) 1 (1.5 <001

Respiratory failure* 19¢10.1) 0 (0 0.02
Neurologic disease™ 13 (6.9) 29(43.3) <001
Gastrointestinal Ds” 13 (69) 11(16.4) 0.04

Trauma* 8 (4.2) 10(149) 001
Malignancy 48(25.4) 12(17.9) NS
Renal failue 11 (58 0 © NS
Diabetes mellitus 6 (3.2) 1 (L5 NS
Cardiovascular Ds 10 (5.3) 1 (L.5) NS
Septic shock 7 3.7 2 29 NS

() indicates percentage. Groups were compared by Chi

square test.

* Diseases that were more frequent in MICU patients
with bactermia.

* Diseases that were more frequent in SICU patients
with bacteremia.

P59 2P EERE WIAREA F 1894015 W
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o]zt ¢igickp >0.05). WAl 2hxbEe] 84di(4%)ell
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7] wkAe) 919 QxR A FEZ o)) gHA¥A) A
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(45%)°l] 1l =9ka(p=0.018)(Table 6), Tl A4
2A B9 281} 3tx|59] Y A
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(24%)ol] ¥]3)) =L} (p=0.049)(Fig. 1), FY+ 74
Fo] A A= AR 1412 %), WEHARE 13¢]]
(T%)Z % T 7ol F28 o7} Yckp>0.05). F
ol Aol HgA =2k ARl 414
(61%) 2 WHAIES] 36¢l(19%)2e} HIE7} E9ke.
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AL ALE AT elaAlTe] 2641(39%)2 WAl
F 3693(19%)°l] Hl8l) TkcHp=0.004)(Table 6).

Table 6. Risk Conditions Assocated with Bacteremia

MICU(n=189) SICU(n=67) p-value
Histroy of antibiotics use* 85(45.0) 42(62.7) 0.018
Invasive procedure or major surgery+ 36(19.0) 41(61.2) <0.001
Devices associated with bacteremia®™ 36(19.0) 26(38.8) 0.004
Immunosuppressive theapy# 45(23.8) 25(37.3) 0.049
Neutropenia @ 13 (6.9) 1 (1.5) NS

( ) indicates percentage. Groups were compared by Chi square test.
* The patients had been treated by antibiotics 2 days before the documentation of bacteremia.

+ The patients underwent a major procedures 2 months or a minior procedures 2 weeks before the documentation of

bacteremia.

* The patients had a devices related to primary infection.

# Immunosuppressive therapy included steroid and chemotherapy.

@ There are fewere than 1000 neutrophils per microliter.
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N
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© %% Table 7. Primary Site of the Bacteremia
- X
.l §§ MICU(=189)  SICU@=67)
3
20 - §§ Interabdomial 35(18.5) 9(13.4)
10l M §§ Pneumonia 30(15.9) 8(11.9)
0 W 1° bacteremia 23(12.2) 11(16.4)
None Steroid  Chemotherapy UTI 15 (7.9 505)
. Cutaneous 13 (6.9) 3 (4.5)
Fig. 1. Use of Immunosuppressive agent. The rate of Others 7 (3.7 2 3.0
use of steroid was significantly higher in Unknown 66(34.9) 29(43.3)

SICU patients with bacteremia than in MICU
patients. Chemotherapy was done more frequ-
ently in MICU patients than in SICU patients.
Groups were compared by Chi square test.

4 . ™
Community
prelcu  © %)
9 (13%) Q
{ N Icu
52 (78%)
Pre-ICU
20 (10%)
\_ J

Fig. 2. Acquisition Sites of occurrence of the Bacteremia. The preva-
lence of community acquired infections was significantly
higher in MICU patients with bacteremia than SICU patients
(p<0.01), whereas SICU patients showed higher prevalence
of ICU-acquired infection than MICU patients(p<0.01).
Groups were compared by Chi square test.
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( ) indicates percentage. UTI: urinary tract infection
Groups were compared by Chi square test.
All p-values were not significant.
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55 299 2L WAl = 34 TEATF 340

(18%; methicilline-resistant Staphylococcus aureus

MRSA 24q¢], methicilline-sensitive Staphylococcus

aureus MSSA 109)), tiAHF 1904(10%), coagulase -&
A X544 H(coagulase-negative  Staphylococcus,
CNS) 1801l(10%), Klebsiella 159)(8%), Candida 14|
%), 2A3AL] 39 4 LAT7F 94(13%;
MRSA 6o, MSSA 39])), coagulase 84 EEAALH
o] 99d)(13%)°l%l 3, Serratia®} Candida species7} z}
7} 80ll(12%)|AK Table 8).

6. SEXIL TS Aol ¢TH 0|

7P 2 HIEE B 3 IRATF) A F3
A M A91990Dell= AA FEZ 17%
(MRSA 11%, MSSA 6%)°|93%, 7H4 21d(19911d)ol]
19%(MRSA 9%, MSSA 10%), 7} 31d(199213)e))
16%(MRSA 5%, MSSA 11%)2 & #37} gick} A

Table 8. Comparison of Bacteriologic Profile in the Bacteremia

MICU(n=189) SICU(m=67)
Rate of Bacteremia 7.9%(228/2,883) 2.4%(95/3,956)
Gram-positive 67(35.4) 23(34.3)
MSSA 10 (5.3) 3( 4.5)
MRSA 24(12.7) 6( 9.0)
Staphylococcus epidermidis 18 (9.5) 9(13.4)
Streptococci 14 (7.4) 5(7.5)
Corynebacterium 1 (0.5) 0o 0)
Gram-negative 84(44.4) 32(47.8)
E. coli 19(10.1) 4 (6.0)
Serratia 11 (5.8) 8(11.9)
Klebsiella 15 (7.9) 3 4.5
Pseudomonas 13 (6.9) 5.5
Acinetobacter 6 (3.2) 7(10.4)
Enterobacter 5 (2.6) 3 (4.5)
Salmonella 3 (1.6) 0 (0)
Vibrio vulnificus 3 (1.6) 0 0
others 9 (4.8) 2 3.0
Anaerobe 2 (L. 0O
Clostridium 1 (0.5) 0 (0)
Bacteroides 1 (0.5) 0 (0)
Candida species 4 (7.9) 8(11.9)
Multiple Pathogen 22(11.6) 4 (6.0)

( ) indicates percentage. Groups were compared by Chi square test. All p-volues were not signifizont.
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Hh 7Adol 7t 34l(19%) W = Bzed 240l(13%)
o|lct. Candida FEF 3] ALEL 64%(16/22)

2 o& AP F853 Ael7l 3ilckp>0.05).

P 230]] 7 2] 7o) 166l(70%), FEAM
7 49l(17%), WY A 34l(13%) oliod, Yt
Wi 9 F 7 94(39%), 54 A<l 74)(30%) &
o3, AFE-L 39%(9/23)°13]r}

7.00 %
TEF $hAe) AE-E WnbAlol 72.5%(137/189)
BA, 23 40.3%(27/67) ulsle] §-ola}A) =9t

Table 9. Comparison of Mortality of Study Po-
pulation

Mortality rate of patients(%)

with without Total
bacteremia bacteremia
MICU 72.5 36.0 384
(137/189) (969/2,694) (1,106/2,883)
SICU 40.3 85 9.1
(27 67) (332/3,889)  (359/3,956)
Total 64.1 18.2 214
(164/256) (1,201/6,583) (1,465/6,839)

( ) indicates patients number. Groups were compared
by Chi square test.

The mortality rates were higher in MICU patients than
SICU patients in each subgroups(p<0.01).

( (%)

N

80
70
60 -
50 -

30
20
10 +

1 with

bacteremia

N without
bacteremia

%

MICU
.

J

Fig. 3. Comparison of Mortality of Study Population. The mortality
rates were higher in MICU patients than SICU patients in
each subgroups. Groups were compared by Chi square test.
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3974, #luhA| 33.99 2 AA| FEFXT2] A 7
ZrEel ZAgick

B adTollA] F3AMA 4 3hat A} AES W
3] 38.4%, &9A 9.1% R FEEE 7N F3)
#e] 735 kAl 72.5%, $13}HA] 40.3% 2 ZH ZA)
$hke] 79 uck Aukgo] Eokw, Wobd FEE B4
7 sabAlch O B AHES Uehglch B A7
A3} FEZol o3t A Aol Har, WA F&h
AW A FEEQ1 790t AdiE g 3k, 714
Agke] vlZole WabA| FEF x4 -kt
T4 EREAo] Hoks, LaHAleldE 24de] vzt
o gtk ohE ATelA R F3AH 3Rk AheS
SR 7 88 2912 JIXAse] 47e]
I o)ejolie o, %) FAl<] Al Jell(physiologic
state), ZEEAMIWN WA Zhed, sEFolt b
A HGaA Fubsol S viXe Ao En
3 o} QP Craven V% lAl2] Apukg(44
%)°] £lFAI23%) Er}t Frhn Husiglsd] ol 9
Aol vls) 7112k} Ak Hwo) WP Qdo] T
APACHE(acute physiologic and chronic health
evaluation) score 5 G4} A2l 9¥acute physiologic
score) W QIURA] £t <o) wlETt 2 Alo| Y
lolietar sigict 2 MlahA] Z3121 3kAte) =2
ALEE 71 Aol F3xM ]9l A
o] el deie] A% Axol Bl Aoz Yzsh) B
AollA= APACHE scorey z2AFsl) Flgdck

WatARFllA A S-S A QISIE FAbEollA
100% 9] 52 Blon}, o 3RS Eitslo]
E o Q) Tt 32 sl whE AEe] A}
ol el FESol o3t AnhEe] UdTY Uk
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TEFo] AES F7HITIE 593 A38glel 1
the HIE glof 329, g1l F5el] wiel clle] 2}
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78359 16~19%2 & Wit gk A 4vdell
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o] giich BolA R FEF A= wist 3
ol el TR Tl ofdt FEFe S 4
o] Fgsl= 4 og, FESe UATFS 19300
Bl 19508t 2 34 Xefhrol| okt
7} 1960\dtielle 34 EEAhTo| Zhasiar gk
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¥ MRSAS} CNS 5] a3dAl ool 23t #8F
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7 3038 AR Zrbeed™ ™, 1983133} 198613
Ao BE WY 7] #8559 10%7} Candida FEF
ojghe B} K. B Fehte] A$ olHd
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91%7F TR 5 Zgdeldrt oleldt MRSAL
CNS 75 32 98l oA, 1 F7F UAL
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At AMARIZITE 2 A8 A AR8el %
2717k v1ZATA Gl ZIRlske AeE UeiA
QY0 Candida FHF R 1BFUYt &
NEF, A7lolAl, izt e Az 71X A go}
HE=4e 7 el F2 2 5 glen™, 2

A A1), AL 22 F17HERE B4 B2
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gh: 19901 29HE] 1993 129744 FEFol
Z9EIU WA F3i7 18901e} 913tA] TR} 67
I uio WSS Fakxoz HEsle] JgH, Al
e EAF oS vl

dat:
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005 HA9A =28 AL A 14%, 27
36%, p<0.01; 7IAAX): WalA| 19%, 2|34 39%, p
<0.01; A58 =22 A 19%, 894 61%, p<
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6) F8Ze] U Tt Wiyl |E o] 2
ol figiet.
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