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Comparison of Infection Rates for
Central Venous Catheters Administered
in an Intensive Care Unit versus an
Emergency Department

Hyung Jun Moon, M.D., Young Soon Cho, M.D., Ho
Jung Kim, M.D., Hoon Lim, M.D., Myung Gab Lee,
M.D., ByeongDae Yoo, M.D., Duck Ho Jun, M.D.

Purpose: The purpose of this study was to compare the
rate of bloodstream infections associated with use of central
venous catheters (CVCs) by an emergency department
(ED) versus an intensive care unit (ICU).

Methods: Using the hospital administrative and billing data-
base, we identified patients who received CVCs between
January 1, 2006, and December 31, 2009 in the ED and
ICU at an academic, urban hospital with an annual census
of 55,000. We performed a structured, explicit chart review
to determine durations of catheterization and rates of blood-
stream infections.

Results: We screened 4,088 charts and identified 1,480
patients with CVCs that were administered in the ED, (total
of 12,888 catheter-days with 47 bloodstream infections),
and 982 patients with CVCs that were administered in the
ICU (13,326 catheter-days with 52 bloodstream infections).
The rate of bloodstream infections associated with CVCs
placed in the ED was 3.65 per 1,000 catheter-days (95%
confidence interval 2.68 to 4.85), and the rate of blood-
stream infections in the ICU was 3.75 per 1,000 catheter-
days (95% confidence interval 2.91 to 5.12). The median
duration of catheterization was 6.0 days in the ED, and 10.0
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days in the ICU. Among the infected CVCs, the median
duration of catheterization was 12.0 days in the ED, and
14.0 days in the ICU. Of 1480 total CVCs administered in
the ED, 897 were placed in the subclavian veins (61%), 554
in the internal jugular (37%), and 29 were placed in femoral
veins (2%). Of the total 982 CVCs administered in the ICU,
779 were placed in the subclavian veins (79%), 158 in the
internal jugular veins (16%), and 45 in femoral veins (4.3%).
Conclusion: The rate of bloodstream infections in the ED
is comparable to those in the ICU. The duration of catheteri-
zation was found to be a more important factor than the
CVC insertion location.

Key Words: Central Venous Catheterization, Catheter-
Related Infections, Emergency Department,
Intensive Care Unit
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o= Agst Ayl dist S, & kA o2 7 of s g2 5 FHAEMIHE AdeEs AW B 3
B wy AAS A, 8lr dZgo] e A5A2 & Ass o siglon, o] 59 FrEE F3
ARE ¢ H, 2537, FEEA, A57ES #FEsty, Ao 7 AL
xte] Ao AxxE AR F Al A& dasta Q) o] 71+ T SEABAHY} FEHALANAE 2%
o, a8y G R A AdEE =AW I E chlorhexidine gluconate ¢} isopropyl alcohol A3}
e =2 @A dEg el vlal 7)3e A ke g 7] 9o, betadines TawAE AT 44 A
7 E SR o R ] gElst HAX I FE5E el e & ] gt olg ZREZS §lsith
A A &skE A57F ol T8 o vlste] 1H4e] Ths
ol & A0 R A7 sk Alo] dnbA ot 2. A7 S XM
A7 Ak A dRgdel disk =y o
T WA gon o]yt ATE T Tl AlY oM = SANIEE Ads A8 A ANasr)
FQ FANE g o R g AojmRE SF R AlE A AR E FAAMIEHE Aol AgE dxE ot
Alget FAAMIHEE #A R gk ddAd A sk7] $138ke] 20069 1€5-E] 20099 128714 AAZ &
T A5sk Aol YAAY vloleHlo] AE A st FAYNNYE ALE
ojell Azt SFRAME S} FEAAANA FHE A Tk dgd 408845 Eelskeltt o] & 104 PIwke] A&
HE A4 g e s gt o R ST E o} 242¢ ¢} WEolx F4

CHe o U

1. 85t

2006 1€5E 20099 12€7b4 SFo)=A4E U
271 9 59 5000 ofl o] 2= 900 4H<] tfs 2

A7 E 7F AklE - 464
o

1=
8-S A, FHE 96 AHEE A A5 324, 9% »

A%k 53¢, FHElE AFel Aseh 48#= ATl Al
98Itk (Fig. 1). 7HEE] 43+9) 5 24A1%F ool AlgalA
u e g2 7878 oAl AT Tl el A Al 9l skglT.
Az AR wlolEHo] A S o] §sko] #ALe el
]

A, A IE A9, 99, SFARAEH W
o,

o

A, AAR e s wde) vorely, i 4%
%2 Foletolt. wH BE oy BAe 9775 2

g Eagod, 84 4% /1%, 94 /)2, 384 13 )
snsne 52, 94 05 71542 Agsel 249 e 4

l Hospital Patient database ]

!

l 4,088 Cases I 706 cases were excluded
} »| - Age <10: 242
- - Catheter placed in General ward:
| 3,382 Cases were reviewed I 464

A

133 cases were excluded
- Catheterization for dialysis: 32

A

- Incomplete charts: 53
- Catheterization failure: 48

3,249 cases with CVC

782 cases were excluded

Y

Expire or Transfer in 24 hr

Y

1,480 cases CVC placed in ED

982 cases CVC placed in ICU

Fig. 1. Flow chart of the review process.
CVC: centra venous catheter, ED: emergency department, |CU: intensive care unit
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9] Korean Nosocomial Infections Surveillance
System (KONIS) 9] 7|53 % A X ”/P upgba B AT
oA ST E Hd dF7EE-S CLABSIY 49
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oN

9| g2

oo JHHE AAFH A5

ZAAMIHE A 779 L Centers for Disease
Control and Prevention’ s (CDC’ s) National
Healthcare Safety Network (NHSN) 2 7]l u}z}

EAEAL SPSS 11.5(SPSS, Chicago, IL, USA) &
o] gato] AR E lgstglon, WENMTE WEe} Wi s
i é'l_'lL"‘i’é‘ s A B ﬁt%ﬂﬂi
AHEEE =2 Xl & Aol 0 AR
EAEY T A% Student’s t—test, WEHIF =
Chi—square testbl- Fisher’s exact testE o]&3&}o] B

Catheter—related bloodstream infection (CRBSI) 3} WP FAAWIEE FE dRAD vA = 2Q0s
Central Line—Associated Bloodstream infection A7) 9eiA 2AAEGEIAREAS ATt
(CLABSD &2 W= 4= 9ok, CRBSI= 7o) 97442l p<0.05Q1 F-+-5 S/ 22 fosirha d skl
W55 7, FHEE o] 99 tE RS AT A7
gon, FheEl uhek wjek kA o 7 S PA e, 7
B ool A woe #Esh A 37 wx dol wjo # o
oM #W o4 FAR AT 49 & Uk ww
CLABSIE= 799 9449 A55 7k, 7HEE o]9] ATV T Bl AN HE AYEE A
o] & Fes g AA7F glar, I wickels W & ABTE 3 40888%& o|F 1041 mvt, ARHE A ol A
old ol FAgol Hlom, el A A 48A1%F ol BE A, FA4E 7MY A, 9F7]= vjy], 2447
AT Aol ABE AeE s, 48417 U AR = LR S ALl A 24627
oF AXNZF HAE A+ 7HHH #de EAT F Sl At SR ARAHAA AT E Alss A
T, CRBSIE A #21 d o) wj gt #40] 7hs3 4 S BAF(EHYEAE D) 14804, FEAA A A
ARdol F sty e o A F AR 4D A S5 Ay e A (TEAA E)% 982# °] 3t} (Table
g Aol ARg-aF7 el Aloke] Qlof hF-Ee] 7 Aol D. S5 8AE 8 Bt Ag L 5424018001, F3
e CLABSIZY 71202 AMSEE 397 gon, = A e et A 61.7A 0190tk olF WA 47
Table 1. Patient Characteristics
ED ICU
n=1480 n=982
No Infection  Infection Noinfection Infection
n=1433 n=47 P n=930 n=52 P
Male, n (%) 878(61.3) 31(66.0) 052 543 (58.4)  29(55.8) 0.71
Age, mean (SD), yr 54.2(18.1) 542(151) 098 64.8(15.8) 61.7 (15.9) 0.5
Underlying disease, n (%)
Pulmonary 111( 7.7) 3(64) 050 149 (16.0)  8(15.4) 0.90
Cardiovascular 110( 7.7) 10(21.3) 0.00 141 (15.2) 2(38) 002
Gastrointestinal 496 (34.6) 11(234) 0.11 148(15.9) 5( 96) 022
Neurologic 104 ( 7.3) 4(85 045 121 (13.0) 12(23.1) 0.06
Cancer 135( 9.4) 3(64) 035 162 (17.4) 11(21.2) 0.49
Trauma 280(195) 14(29.8) 0.09 83( 89  8(154) 0.11
Nephrologic 83( 5.8) 1(21 051 86( 9.2 4( 7.7 047
Others 114 ( 8.0) 1(21) 025 40(43) 2(38 061
Duration of ICU admission, median (IQR), days 3 (1-6) 15(6-29) 0.00 9 (4-22) 23(13-47) 0.00

IQR: interquartile range, ED: emergency department, ICU: intensive care unit, SD: standard deviation
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91078 (61.5%), 572(58.2%) 3Tt i i .
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°] 6.04 (4= $ 4.0~11.0), &4 72 10.04 4 2o Y AR

&

A 7he 1E1 t]r?d ﬁw “’éol 2l
Zto] 7ol e &Ape] A
=

LS 6.0~17.00010. FAENIHHE #d IRt Z1Zke] vl sAE A o7 oAl A (p=0.000)
dol A" A= SHARAE T3 T ZellA (Table 3). Aol W 7HeE #d E7AE °TZ|L°
Z¥zk 4749, 52#°13l e, 1,000 7+elH —< (catheter— BAE L3 FEAT Rl SASHA 0= 2po] 7t ¢l
days)d HHES 22 3.65(95% A1¥]7+7+2.68~4.85), SR BN AdE A]lEe] FHHE Hxl“ o\
3.75(95% A1 77 2.91~5.12) o] ¢tk (Table 2). A 897(61%), 4™ 554(37%), thE 7= el
7l B E[3se] geld a9 JheE AA 7|3 29(2%)7F A EA e, FEAAANN= 77

< &4 uLEi T FE 1209 UEYHEY 779(79%), 158(16%), 45(5%) 7} A = At FHElE @
14.094 (49199 10.0~ AR el i A2 FATA R o7t T

ol A Sk2ke] e E AR 73 SFYaAE F 14808 = 2198 (15%) = Uuk B %
FYBRAE & 7k 6.02 (4EYH ] 4.0~11.0), o % 12608t TEAERE JUS 3 H(Table 4), 4

1o

O{N 010

Table 2. The incidence of infection of central venous catheter at ED and ICU

ED ICU
n=1480 n=982 P
Duration of catheter in place, median (IQR), days 6.0 (4.0-11.0) 10.0 (6.0-17.0) 0.000
CLABSI, n (%) 47 (3.2) 52 (5.3) 0.009
CLABSI Incidence, per 1000 catheter-days 3.65 (2.68~4.85) 3.75(2.91~5.12) 0.90

(95% Confidence interval)

ED: emergency department, |CU: intensive care unit, CV Cs, central venous catheters, CLABSI: central line-associated blood-
stream infection

Table 3. Catheter characteristics

ED ICU
n=1480 n=982
No Infection  Infection Noinfection Infection
n=1433 n=47 P n=930 n=52

Duration of catheter in place, median (IQR), days 6 (4-11) 12(9-20) 0.00 10 (5-17) 14(10-21) 0.00

Experience of the operator, n (%) 0.73 0.29
Junior operator 997 (69.6) 34 (72.4) 615 (66.2) 39 (75.0)

Senior operator 436 (30.4) 13 (27.6) 315(33.8) 13(25.0)

Site of catheter insertion, n (%) 0.08 0.10
Jugular 538(37.5)  16(34.0) 155(16.7)  3( 5.8)
Subclavian 869 (60.6) 28 (59.6) 732 (74.5) 47 (90.4)
Femoral 26 (1.8) 3( 6.4 43 ( 4.6) 2( 398

IQR: interquartile range, ED: emergency department, |CU: intensive care unit

Table 4. Theincidence of infection between the patients admitted to the ward and ICU with CV Cs placed in the ED

To theward TothelCU p
No. of patients 219 1261
CLABSI, n 2 45 0.02
Duration of catheter in place, median (IQR), days 4.0(3.0~7.0) 7.0 (4.0~12.0) 0.00
CLABSI Incidence, per 1000 catheter-days 1.46 391 0.01

ED: emergency department. ICU: intensive care unit, CLABSI: Central line-associated bloodstream infection, CVCs: central
venous catheters
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459l W88k, 1,000 7HElE - & 3.919 #4 H-d & $FY8AE7F 3.65(95% A1F 13+ 2.68~
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4.0~12.0) 0] 91t} Tk BATRH R on| 9l Aol7t Uit o] A=
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v X = ak= A BA 4 (p=0.00), TeAA AL el - & 3.283 SAMSE

717+ (p=0.00), 7FlE AA717F(p=0.00)°] 1L, F2kAFA A8 2.058

#o gAB GRE nAL Axk oA JEwA 4B PN 1930} L A
(p=0.02), FBAA AL (p=0.00), 7HHE AN G ARAGHI] FoF

(p=0.00) & BH1ek & AT (Table 1, 3). AL713h, 2w
TR ARL VA= Q42 2417 8l Sl g
W 73 2844 T 2R A 2A2E AR
o] g3 Theler A S A Eajglon], FAAA A A7
FHeE AX o] 7 Bo] AL vA & AAAE s =
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Table 5. Multivariate binary regression of CLABSI by specific variables
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CLABSI
OR 95% ClI p

Male 0.999 0.779-1.889 0.996
Age 0.996 0.983-1.009 0.558
Underlying disease

Pulmonary 0.983 0.329-2.938 0.976

Cardiovascular 1.703 0.580-5.000 0.333

Gastrointestinal 0.840 0.295-2.397 0.745

Neurologic 0.437 0.153-1.244 0.121

Cancer 0.715 0.249-2.054 0.534

Trauma 0.441 0.156-1.248 0.123

Nephrologic 0.987 0.429-3.124 0.856

Others 0.917 0.208-4.038 0.909
Duration of ICU admission, 1.006 1.002-1.011 0.010
Duration of catheter in place 1.020 1.005-1.035 0.010
Location of catheter placed

ED

ICU 1.281 0.816-2.010 0.281
Experience of the operator,

Junior operator

Senior operator 1.010 0.765-2.541 0.458
Site of catheter insertion

Subclavian

Jugular 0.804 0.468-1.379 0.428

Femoral 2.238 0.834-6.005 0.110

OR: odds ratio, Cl: confidence interval, CLABSI: Central line-associated bloodstream infection, ED: emergency department,

ICU: intensive care unit
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