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The Central Venous Catheter-related Infection of Chlorhexidine—
silver Sulfadiazine Coated Catheters in Medical ICU

Young Ju Jung, MD., Younsuck Koh, MD., Chae-Man Lim, MD., Jae Seung Lee, MD.,Mi Hyun Yu, MD,,
Yeon Mok Oh, MD., Tae Sun Shim, MD., Sang Do Lee, M.D.,, Woo Sung Kim, M.D., Dong Soon Kim, M.D,,
Won Dong Kim, M.D., Sang- Bum Hong, M.D.

Division of Pulmonary and Critical Care Medicine, University of Ulsan College of Medicine, Asan Medical Center, Seoul, Korea

Background : Central venous catheters(CVCs) area major source of nosocomial infection. Chlorhexidine-silver sulfadiazine
coated catheters (CHSS) were developed to reduce the rate of CVC infection. However, the clinical effectiveness of CHSS
in comparison wth non-coated catheter (NCC) remains to be evaluated.

Methods : From January 2004 to December 2004 in medical intensive care unit (ICU) of Asan Medical Center, CVCs
were inserted in 446 cases. We retrospectively analyzed characteristics of patients and catheterization,the catheter-
related infection rate and colonization, microbiologic findings, and insertion sites (subclavian, jugular, femoral) according
to the type of inserted CVCs (NCC: 187 cases, CHSS: 259 cases). Catheter related infection is defined as catheter related
bacteremia and catheter related non-bacteremic sepsis.

Results : 1) The mean age of the patients in each group was 62+16 years, 63+15 years (p=0.42), and sex ratio 94:50,
141:69 (p=0.9) in NCC and CHSS. Duration of ICU admission (29+37, 26444 p=0.42), duration of mechanical ventilation
(1722, 15+19 p=0.17), and APACHE III score at the time of CVC insertion (81+34, 82+37 p=0.61) were not different
between both groups.

2) Mean duration of catheterization was 118 in NCC and 119 in CHSS (p=0.98). Number of catheter-days was 2176
days in NCC and 3035 days in CHSS. Catheter-related infection occurred in 9 (4.8%) cases receiving NCC and 4 cases
(1.5%) receiving CHSS. Catheterrelated infection incidence per 1000 catheter-days was 4.1 and 1.3, respectively (p=0.04).
CHSS was associated with a significant reduction of infection in jugular catheters regarding to insertion sites (p=0.01).
3) Microorganisms causing infection were Staphylococcus aureus (n=3), Candida (n=3), coagulase-negative Staphylococci
0=2), and Klebsiella (n=1) in NCC, and Candida species (n=2), coagulase-negative Staphylococci (n=2), Proteus (n=1)
in CHSS.

Conclusion : CHSS has significantly reduced the episodes of infection compared to NCC in jugular catheterization in
medical ICU. (Tuberc Respir Dis 2006 59: 389-39%)

Key words : Central venous Catheter, Bacteremia, Nosocomial infection
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Table 1. Characteristics of the Patients between two groups
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4L window-& SPSS Z =213 (SPSS 11.0, SPSS
Inc,Chiago,lllinoi, USA) S ©]-8-3}3

4 1

P

1. CHAY Bhxle| S (Table 1)

NCC 9] #Ht 52 62+164 a1, CHSS 1+
At Aol 61164 Atk (p-042). WA= 247
65.3%, 67.1%°1A T}t (p=0.90). 7 = EFoA 7|4
ARe 557 4% 9 o 5ol Aol Bk 99

717k, A 4717k 9F 587 AR 77k

2ol 7F gidth T3k 1A 9A] APACHE I 4
T AW 4] Al APACHE I A5~ 9 A 2}
o7} Gl AWM A Al tjFE Aol &
AAE A8kl AR Th
2. CH& FHEIE| EM (Table 2)

AHJE JHEIEl S NCC oA 1 9= A|9)3tx

Non-coated catheter

CH-SS+ coated catheter

(n=187) (n= 259)

No' . of patients 144 210
Sex ratio %50 141:69 p=0.90
Mean Agelyr) 62 £ 16 61 £ 16 p=0.42
Underlying disease

Pulmonary 70 109

Cardiovascular 9 15

Gastrointestinal 18 27 p=0.10

Cancer 17 30

Neurologic 8 10

Other 14 23
Duration of Admission 58 +78 46 + 63 p=0.07
Duration of ICU" admission 20 +37 2 = 4 p=0.42
Duration of Mechanical ventilation 17 £+ 22 15+ 19 p=0.17
APACHE III¥ at ICU* admission 80+ 3B QP p=050
APACHE 1I° at CVC'" insertion 81+ 34 & + 37 p=0.61
Ongoing antibiotics at CVC' insertion (n, %) 177 (%5%) 251 (97%) P=023

* CH-SS: Chlorhexidine-silver sulfadiazine
N
No: Number
* 10U Intensive care unit
$ APACHE IIl: Acute Physiology, Age, Chronic Health Evaluation Il
' CVC: Central venous catheter
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Table 2. Characteristics of catheters between two groups

Non-coated catheter

CH-SS +coated catheter

(n=187) (n= 259)
No'. of lumen Two 1 0
Three 186 259 p=024
Order of catheter,
Second or more (n,%) 26 (18.0%) 39 (186%) p=0.50
Insertion site (n,%)
Subclavian 98 (52.4%) 161 (62.2%) 0-003
Internal jugular 71 (380%) 87 (336%) :
Femoral 18 (9.6%) 11 @4.2%)
Mechnical complication
Pneumothorax 1 2 p=047
Arterial puncture 1 3
Subsequent catheter exchange none none
Cause of catheter removal (n, %)
No longer use 79 (42%) 148 (57%)
Malfunction 8 (4%) 7 (3%) 0=002
Suspicious infection 0 (48%) 98 (38%) ’
Unexplained bloodstream infection 9 (5%) 6 (2%
Insertion site infection 1 (1%) 0

: CH-SS: Chlorhexidine=silver sulfadiazine
No: Number
X5 triple lumen catheter”} AF&-ETE 1 7 o]/
o] 7HEEI7E AHEE el = NCC 26 (18.0%), CHSS
30 (186%) = Zol7k §AATk (p=05). 44} 1ol
1o} NCC ol E &3 4 524%, 74 4
38.0%, tE A9 96%, CHSS 72 62.2%, 33.6%,
42%0.% 2pols BT (p=0.03). TAEHHE A
Al A sk S WA s Aolrh gllth
CHSS oA 7HHE ] Al-go] B astx| gdo}
AAT 75 (48%)7F Bekal NCC 2 7helE] ¥
o] A= AAZE o (57%)7F BAHp=0.02).

712}—013 15 A

ot ZiEtste| gz (Table 3)

NCC wellA & T4 At A dos 2176,
CHSS wellA= 3035dolaL, 5 wolA Hit T4
Ao A A A7 1148 <, 1149 o ol
(p= 0.98). NCC el A &4 oido] o o]} I &

==

§lo] A7 79 o F
A7k A, B4 A gl o ue B35l
= 90 o T 83 o (92%)l A tip Wi ¥ A} A=
At} CHSS el A 148 o = 34 o (22.9%)

T
= 77
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e]aL, 98 ol T 87 o (888%)llA A} AldH

2tk NCC, CHSS
1, 269 =t
|83k xetsl ukay

W

o4 1000 catheter-day 3

717}
AATH (p=050). Y 1A H=Z

>

HIE= 5 o AfoolA] Zpo] 7} gloith
FAAE L 7kl o] W= NCC ol 4 non-bact-

eremic sepsis 17, definite catheter related bloods-
tream infection 871, & 971 (4.8%)2] 7ol AN
CHSS ol A= definite catheter related bloodstream
infection 471 (1.5%)¢] 7Fdo] LAsHAAT) =, CHSS
o A 1000 catheter-day @ 1.3 2.2 NCC - 41 X
oF e WIER Zrdo] MAsA T (p=0.04). A4 ¢
A e A W sof] Qloj A H=at A o E

T

Aot WA duoz Adst 9= CHSS oA
NCC ol v]&)] A4 7+ o] A Bt
(p=0.01).



Table 3. Catheter colonization and infection between two groups

Tuberculosis and Respiratory Diseases Vol. 59. No. 4, Oct. 2006

Non-coated catheter

CH-SS* coated catheter

(n=187) (n= 259)
No'. of catheter days 2176 3035
Duration of catheterization (days:median) 1+8 11+9 p=0.98
Culture frequency of removed catheter (n,%)
No longer use 1779 (21.5%) 341148 (22.9%) p=0.19
Malfunction 2/8 07 p=0.10
Suspicious infection 83/90 (92%) 87/98 (88.8%) p=0.02
Unexplained bloodstream infection 19 2/6 p=0.76
Insertion site infection 1 00 p=0.24
Catheter colonization
No' . of catheter colonized 9 (4.8%) 8 (3.1%)
Incidence, per 1000 catheter-days 4.1 26 p=0.50
Colonization due to insertion site
Subclavian 2/98 2/161 p=0.61
Internal jugular 571 6/87 p=0.97
Femoral 118 o p=0.73
Catheter related infection
Non-bacteremic sepsis 1 0
Bloodstream infection 8 4
No' . of catheter infected 9 (48%) 4 (15%)
Incidence, per 1000 catheter-days 41 13 p=0.04
Infection due to insertion site
Subclavian 3/98 3/161 p=053
Internal jugular 571 0/87 p=0.01
Femoral 1/18 111 p=0.72

* CH-SS: Chlorhexidine—silver sulfadiazine
N
No: Number

oKz}

oo
O Tl— -

2todo| 2Jo|F

=

4. 34

(Table 4)

NCC TolA o] A F52 methicillin resis
tant Staphylococci, Candida species 7} 22} 3 o=
7V kAl methicillin resistant coagulase-negative
Staphylococci 2 <, 213 &4 72 Klebsillae

pneumonia (ESBL)7F 1 ool A wjek=] gl Hets)
A= Candida species 6 = 717 Wl 33} ¥
I methicillin resistant Staphylococci 3 |, methicillin
resistant coagulase-negative Staphylococci, Candida
7F sl Mg 1 o= ST
CHSS oAM= 493 14

-
gl

9]

Table 4. Microorganisms associated with colonization or infection of catheters

Non—coated catheter (n=187)

CH-SS* coated catheter (n= 259)

Infected Colonised Infected Colonised
Gram-positive cocci
S aureus ' 3 3 0 4
Coaguilase-negative 5 1 5 )
Staphylococci
Gram-negative bacilli 1 0 1 2
Candioa spop 3 6 2 2
Total" 9 9 5 9
* CH-SS: Chlorhexidine—silver sulfadiazine
"One infecion and one colonizaon in  the CHSS-coated group  were  polymicrobial; one  colonization in the non-coated

group were polymicrobial.
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methicillin resistant coagulase—negative Staphylococc,
Candida species 27t 2 |, Proteus mirabilis7} 1
off| 245k 1 A methicillin resistant coagulase~
negative Staphylococci, Candida species?} &l =}
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1) NCC&F CHSSOllA] &akt9] o] (6216, 63+

15; p=0.42) A, 24¥] (94:50, 141:69; p=0.9), & 3-A}A
DA (29437, 26444 ;p=042) &, A¥F 57| A}
£ 717 (1722, 15£19; p=0.17) <, 7}ElE] AFSd A
APACHE I %4 (8134, 82+37; p=0.61) %}o]7}
AT

2) W+t 7HE AFY 717 NCC 118 &, CHSS
1129 & o]0 31(p=0.98), & 7HHIE] ¥+ NCC 2176
o, CHSS 3035 & °]3lth. NCC&F CHSSolA] 7HeH
7 A b= 247 99 (4.8%), 478(1.5%) o,
1000 catheter-day@d #+ A+ 4174, 1.37 o]}tk
(p=0.04). A} AAA = HE A Ak

oA NCC B} T4 Wa A 7hed5o] 74313
o} (p=0.01).

3) SAANTE B TN F8H 7 NCC
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