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Central Venous Catheter-related Infection in Major Burn Patients:
Comparison of Subclavian Vein and Femoral Vein

Young Ho Jang, M.D., Ph.D., Yong Hoon Son, M.D.*, Sang Kyu Kim, M.D.*, Joon Mo Park, M.D.*,
Ml Young Lee, M.D., Ph.D. ™ and Jin Mo Kim, M.D., PhD

Departments of Anesthesiology and Pain Medicine, *Burn Surgery, Pureun Hospital Burn Center,
TInstitute of Medical Science, School of Medicine, Keimyung University, Daegu, Korea

Background: A central venous catheter (CVC) is usually inserted in patients with severe burns and the selection
of the CVC is often difficult due to widespread burned skin. We investigated the incidences of colonization and
catheter-related blood stream infection (CRBSI) according to the insertion site of the CVC in major burn patients.

Methods: In 63 adult massive burn patients in the intensive care unit, 93 CVCs (47 polyurethane standard CVCs

and 46 Oligon anti-mocrobial CVCs) were randomly inserted via the subclavian vein (SCV group, n =

66) or femo-

ral vein (FEV group, n = 27). All catheter tips removed were routinely cultured. Bacterial findings from the burn
wound and peripheral blood were also monitored in all patients.

Results: There was no significant difference in the average insertion length of the CVC (14.3

+ 6.8 days in SCV

and 13.6 + 3.8 days in FEV) between the two groups. There were no significant differences in CVC colonization
(48.5% in SCV and 63.0% in FEV) and CRBSI (7.6% in SCV and 11.1% in FEV) between the two groups.
Logistic analysis found that the use of polyurethane standard CVC is significantly associated with increased risk of

CVC colonization (odds ratio = 2.68).

Conclusions: The placement of the CVC via the femoral vein does not increase the incidence of CVC colo-
nization in massive burn patients. The use of Oligon anti-microbial CVC may be helpful to reduce CVC colo-

nization in major burn patients.

Key Words: bacteremia, burn, catheter-related infections, catheters, intensive care units.
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Table 1. Characteristics of Patients, Burn, and Central Venous

Catheterization
SCv FEV
(n = 66) (n = 27)
Age (yr) 454 + 16.7 495 + 14.4
Sex (M/F) 43/18 21/6
Body weight (kg) 624 + 11.5 635 £ 112
Height (cm) 165.1 = 7.7 1652 = 7.6
Burn type (%)
Flame 80.3 81.5
Scalding 6.1 14.8
Electrical 12.1 3.7
Contact 1.5 0
BSA (%) 335 = 15.1 44.6 + 22.2%
Catheter type
Polyurethane standard CVC 30 (45.5%) 17 (63.0%)
Oligon anti-microbial CVC 36 (54.5%) 10 (37.0%)
Distance
>10 cm 32 (48.5%) 18 (66.7%)
10 ecm < 34 (51.5%) 9 (33.3%)
Catheterization days in situ 143 + 6.8 13.6 + 3.8
Catheterization depth (cm) 127 £ 13 14.1 + 1.5%

Values are mean * SD except sex, burn type, catheter type, and
distance. n: number of catheters; SCV: subclavian vein; FEV:
femoral vein; BSA: burn surface area; CVC: central venous
catheter. Distance means the distance between burn wound and
CVC placement. *p < 0.05 vs. SCV.

Catheterization Set, A1 w|E]Z, tHehqls) =2 Oligon &+
CVC (Vantex@, Edwards Lifesciences, USA)7} AH-&%%it).
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Table 2. Incidences of Central Venous Catheter Colonization and

CRBSI
SCv FEV Total
(n = 66) (n = 27) (n = 93)

Colonization 32 (485%) 17 (63.0%) 49 (52.7%)
Catheter type

Polyurethane standard 18 (27.3%) 12 (44.4%) 30 (32.3%)

Oligon anti-microbial 14 (21.2%) 5 (18.6%) 19 (20.4%)
Distance

>10 cm 14 21.2%) 12 (44.4%) 26 (28.0%)

10 cm < 17 25.8%) 5 (18.6%) 22 (23.7%)
CRBSI 5 (7.6%) 3 (11.1%) 8 (8.6%)
Catheter type

Polyurethane standard 2 (3.0%) 1 (3.7%) 3 (32%)

Oligon anti-microbial 3 4.5%) 2 (1.4%) 5 (54%)
Distance

>10 cm 2 (3.0%) 3 (11.1%) 5 (54%)

10 cm < 3 (4.5%) 0 (0%) 3 (32%)

SCV: subclavian vein, FEV: femoral vein; CRBSI: catheter-related
blood stream infection. Distance means the distance between burn
wound and central venous catheter placement.
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Table 3. Pathogens of Catheter Tip Colonization and CRBSI

SCvV FEV Total
n=66) =27 (n = 93)

Colonization
Gram-positive bacteria
Staphylococcus aureus 8 (12.1%) 3 (11.1%) 11 (11.3%)
Staphylococcus epidermidis 3 (4.5%) 2 (74%) 5 (54%)
Gram-negative bacteria

Pseudomonas aeruginosa 7 (10.6%) 3 (11.1%) 10 (10.8%)

Acinetobacter baumanii 6 9.1%) 2 (74%) 8 (8.6%)
Klebsiella pnemoniae 5 (7.6%) 4 (148%) 9 (9.7%)
Enterobacter aerogenes 1 (15%) 1 37% 2 (22%)
Escherichia coli 1 (1.5%) 1 (1.1%)
Fungus
Candida albicans 1 (15%) 3 (11.1%) 4 (4.3%)
CRBSI
Gram-positive bacteria
Staphylococcus aureus 1 (15%) 1 3B7% 2 (22%)
Staphylococcus epidermidis 1 (1.5%) 1 (1.1%)
Gram-negative bacteria
Pseudomonas aeruginosa 3 45%) 2 (74%) 5 (54%)

n: number of catheters; SCV: subclavian vein, FEV: femoral
vein; CRBSI: catheter-related blood stream infection.
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Staphyolcoccus aureus, Staphylococcus epidermidis7} 3%
3 Y SAFCZE Psuedomonas aeruginosa, Klebsiella
pneumoniae, Acinetobacter baumanii 5-°] 712 9 tHTable 3).
CRBSIs= Staphyolcoccus aureus, Staphylococcus epidermidis 3
Psuedomonas aeruginosa’} Q49 w22 HAZE 9t}
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u =& Aoz JEFH95% CI = 1.04—6.95)(Table 4).

Table 4. Logistic Regression for Central Venous Catheter Coloni-

zation
Variables Crude Adjusted
OR (95% CI) OR (95% CI)

Site

SCv 1.00 1.00

FEV 1.81 (0.72—4.52) 1.36 (0.40—4.65)
Age 1.00 (0.98—1.03) 1.01 (0.98—1.04)
Sex

Male 1.00 1.00

Female 1.36 (0.53—3.48) 1.300 (0.42—4.05)
Burn type

Scalding 1.00 1.00

Other 2.82 (0.91—8.69) 3.54 (0.10—12.6)
BSA (%) 1.02 (0.99—1.04)
Catheter type

Polyurethane 2.51 (0.09—5.78) 2.68 (1.04—6.95)

Oligon 1.00 1.00

anti-microbial
Wound infection
Yes

2.11 (0.70—6.38)

2.00 (0.56—7.11)

No 1.00 1.00
Distance

>10 cm 1.22 (0.54—2.76) 1.46 (0.51—4.18)

10 cm < 1.00 1.00
Depth (cm) 0.99 (0.75—1.30) 0.84 (0.58—1.22)

SCV: subclavian venin; FEV: femoral vein, BSA: burn surface
area; OR: odds ratio; CI: confidence interval. Distance means the
distance between burn wound and central venous catheter

placement.
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