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Introduction

e Central venous catheter (CVC)—related bloodstream
infections (BSIs) are associated with attributable
mortality rates of up to | 1.5% and excess ICU stay
lengths of up to |2 days.

e Combining this catheter-care bundle with continuous

quality improvement programs can decrease the CR-BSI
rate below 2 per 1,000 CVC days .

e Most organisms responsible for short-term CR-BSIs
originate from the insertion site.
Decreasing bacterial skin colonization at the insertion site by

Improving dressing adhesion or using antiseptic-
Impregnated dressings may decrease the CR-BSI risk.
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W9 i%EE / IR (Population/ Problem) :

1. The patient in the ICU

2. (18 yr) admitted to 12 ICUs in seven university and four general
hospitals.

3. Expected to require intravascular catheterization for 48 hours

7T A$&H (Intervention) :

.................................................................................................................. e //" N

highly adhesive Dressing K' ' \ Chlorhexidine Dressing | =
LEER (Comparison) :
1. Anhighly adhesive Dressing (Tegaderm HP Transparent Film
Dressing)
2. Astandard breathable, hypoallergenic dressing (Tegaderm Transparent
Film Dressing).

3. Standard Dressing
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. We recruited adults (18 yr) admitted to 12 ICUs in seven

university and four general hospitals.

. Expected to require intravascular catheterization for 48

hours(Inclusion).

. Patients with known allergies to chlorhexidine or

transparent dressings were excluded.

. The study was approved by the Rhone-Alpes-4 ethics

committee, France. Informed consent was obtained from
patients or surrogates. (| <~ IRB M U5 H fﬁj?’é’a)
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1. Patients were randomly assigned to one of three dressings.

® Randomization was by a web-based random-number
generator producing permuted blocks of eight, with
stratification on ICU:s.

® Each block contained four allocations to the chlorhexidine
dressing, two to the highly adhesive dressing, and two to
the standard dressing.

® The Investigators were unaware of the block size and of
the permutation procedure.
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1,879 were assessable for the intent-to-treat analysis, for a
total of 4,163 catheters and 34,339 catheter-days. Patient
and catheter characteristics are reported in Tables 1 and 2.

(P1275)
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TABLE 1. PATIENT CHARACTERISTICS

Characteristic All Patients (m = 1LEFS Standard (n = 478) Highly Adhesive (m = 445) Chlorhexidine {n = #38)
Age, yr, median (ICH) B (53-75) G [53-74) &4 (52-76) 63.5 (53-74)
hale, n (%) 1,255 (B6.8) 313 (65.8) 305 (85.6) 637 (679
At least one chronic disease, n (%) 587 (31.2) 154 (32.4) 135 (39 298 (31.8)
Imnure deficiency, n (%) 01 (4.8) 28 (5.9 16 (3.4) 47 (5)
Hemataologic malignancy, n (%) 53 (2.8) 14 (2.9 B0 (3.3
hetastatic cancer, m [%) 118 (6.3 28 (5.9 28 (&) 6.2 [6.6)
AlDS, n (%) 44 (2.3} 13 (2.7) 7(1.5) 24 (2.6)
SARS I, median (ICRY" 51 (37-67) 4% [(I6-66.5) 51 (36-67) 52 (39-68)
SOFA, median (IQR)’ 8 (511} B (5-11) B (5-11) B (5-11)
Admission category, n (%)
hdedical 1.3E6 (73.8) 335 (70.4) 342 (73.5) TOR (T5.6)
Scheduled surgery 150 (B) 35 (7.4) 45 (9.7) T
Emergency surgeny 343 (18.3) 1046 (22.3) 7B (16.8) 152 (17)
haim reason for B2 admission, n (%)
Septic shock 334 {17.8) 92 (19.3) 29 019.7) 153 (16.3)
Cardiogenic shock 128 (6.8) 27 (5.1) 37 (8 62 (6.6)
D riceedy respiratory failure AEE (26) 129 (27.1) 114 (F4.5) 245 (26.1)
Coma 167 (8.9) 41 (2.8) 39 (8.4) a7 (9.3)
Trauma 114 {6.1) 35 (7.4) 2149 56 (&)
Mechanical wentilation, n (%) 1,336 (71.1) 333 (70) 533 (71.6) 670 (71.4)
Length af ICU stay, d, median (IGR) 9 {5-20) 10 (5= G (5-18) G (5=
U death, n (%) 5B6 {31.2) 141 (29.8) 152 (32.7) 293 (31,8

Detinitiorr of abbreviations: U = intensive care unil; I0R = interquartile range; 3APS 11 = Simplilied Acute Physiology Score IE S0FA = Sequential Qrgan Failure

AgseiLmenl,
* Range of possible scores, 0-162,
"Range of possible scores, 0-24.



TABLE 2. CATHETER CHARACTERISTICS
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Highly
All Catheters Standard Adhasive Chlorhexidine

Variable in=4183) (n=1.087) {n = 985) in= 2108
[ata for all vascular catheters

Timne in place, d, median {ICHE) & (4-11) Fid-12) & (310 & [4=-11)

Experience of the operator <50 procedures, n (%) 1,530 (36.8) 380 (35.8) 391 (39.8) F59 [38)

Antimicrobials at catheter insertion, n (%) 2,303 (55.3) R42 (55.5) S28 (53.4) 1,183 (56.1)
Transport to operating room with catheter in place, m (%)

Mo 3,438 (82.5) 877 (B2.2) 812 (82.2) 1,747 (829

Onice 587 014.1) 148 (13.9) 140 (14.2) 299 (14.2)

Twice 94 (2.3) 24 (2.2 25 (2.5 45 12.1)

hore than baice 46 (1.1} 18 {1.7) 11 (1.1 17 (0.8)
Transport out of KU with catheter in place, n (%)

Mo 2,638 (53.4) 675 (63.3) 632 (64) 1,331 (63.1)

Cmnice 1,109 (26.6) 272 (25.5) 284 (28.7) 553 (26.2)

Twice 294 (7.1} 86 (B.1) 45 (4.6) 163 (7.7)

hore than baice 122 (2.9 34015 27 (20 61 (2.9
Mumber of dressing changes per catheter, median {1CR) 2 (1-4) 3{1-5) 21— 2 (143
Catheter remowal hor suspected infection, n (%) 5630135 155 (14.5) 130 (13.2) 278 13.2)
Diata for arterial catheders anly

Arterial catheter, n (%) 2,200 [52.9) 55B (52.3) 515 (52.7) 1,128 (53.5)

Fermaral FF3(357) 207 (37.1) 173 (33.6) 393 (34.8)

Radial 1,428 (64,9 351 (62.9) 347 (66H,4) F35 (65, F)
Cata for CVCs anby

All SIS, (%) 1,962 (47.1) 509 (47.7) 473 (47.9) G830 (46.5)

Jugular CYCs 7R (ET) 180 (35.4) 175 (37 ETENEL RN

Subclavian CVCs SAT (28.9) 152 (29.9) 140 (29.6) 275 (2B.1)

Femoral CWiCs 667 [34) 177 (34.8) 158 (33.4) 332 (339

Culbdewire exchange, n (%) 18 (3.9 23 (4.5) 20 (4.2 33 (3.4)

Tunneled catheters, n (%) 5(0.3) 1 (0.2 204 202
Venous catheter lumens, n (%)

[T 17 {09 6 (1.2) 3 (0n.8) 8 (0.8)

Twvo 201 (10,5 50 (9.8) 42 (8.9 10 (11.13

Thiree 1,458 (74.3) EFERTERNS 358 (75.7) F25 (74)

Creater than three 286 (14.8) 7B {15.3) A0 (14.8) 138 (14.13
Use of lipids, n (%) Q38 (47.8) 247 (48.5) 218 (46.3) 472 (48.2)
se of heparin, n (%) 615 431.3) 159 (31.2) 146 (30.9) 30 31.8)
Red-blood-cell pack transfused, n (%) a6 (39 207 (39.5) 182 (38.5) 383 (39.1)

Definition of abbraviations: CWC = central venous catheter; ICU = intensive care umit; QR = interguartile range.
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1. All used as part of standard care.

2. Pulmonary arterial, hemodialysis, peripherally inserted
venous catheters, and catheters inserted before ICU
admission were not included.

. Followed “French recommendations” for catheter
Insertion and care.

» The insertion sites were the radial artery and subclavian
vein.

» Maximal sterile barrier precautions (large sterile drape;
surgical hand antisepsis; and wearing a mask, cap, gown,
and sterile gloves) were used at catheter insertion.

(P1273)
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» Antiseptic skin preparation was with alcoholic povidone-
lodine (PVI1) or alcoholic chlorhexidine solution.

<> The insertion site was scrubbed with a detergent or
4% chlorhexidine solution.

< Rinsed with sterile water; and dried with sterile gauze.

<> An alcohol-based antiseptic solution (5% PVI in 70%
ethanol or 0.5% chlorhexidine, ..etc.) was then
applied for at least 1 minute, and sterile drapes were
placed around the site.

» Antiseptic- or antibiotic-impregnated catheters were not
used in any of the study ICUs.

» Dressings were changed 24 hours after catheter insertion
(Day 1) then every 3 or 7 days. Alcoholic PVI solution or
alcoholic chlorhexidine was used for skin antisepsis
during dressing changes.
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» Suspected contact dermatitis or skin allergy was confirmed
by a dermatologist.

« The investigator could decide to stop using the allocated
dressing inpatients with suspected skin reactions.

» Patients were followed until 48 hours after ICU discharge.

» Catheters were immediately removed if no longer needed
(usually before ICU discharge) or if a CRI was suspected.

» Catheter tips were cultured using a simplified quantitative
broth dilution technique with vortexing in 11 ICUs and
sonication in one ICU.

» In patients who needed to keep the CVC beyond ICU
discharge, paired blood samples were drawn
simultaneously from the catheter hub and a peripheral vein
before ICU discharge for determination of the differential
time-to-positivity.
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» SKin colonization was assessed using semiquantitative
Insertion-site cultures; the insertion site was sampled as
previously reported before catheter removal by pressing a
sterilized nutritive trypticase soy agar plate containing
antiseptic-neutralizing agents for 10 seconds on the skin,
centering the plate on the insertion site.

<> This agar plate contains chlorhexidine neutralizers that
avold in vitro artificial sterilization of cutaneous
culture by inhibiting residual chlorhexidine effect.

< The plate was sent to the local microbiology
laboratory and cultured for 48 hours. The number of
colony-forming units (CFU) was counted.

» When major-CRI was suspected, one or more peripheral
blood samples for culturing were collected.
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Of 2,054 patientswith at least one catheter, 1,898 could be
enrolled and 1,879 were assessable for the intent-to-treat
analysis (Figure 1), for a total of 4,163 catheters and 34,339

catheter-days.




2054 eligible patients

Mot included 1346
Exclusaon criteria 17
Patients of surrogates refused 2

1879 patients cnrolled
and randomized
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1 1
Chlrhexidine-gel impregnated Highly adhesive dressings Standard dressings
dressings 465 patienls ATH palients
Q3K patienls

I'TT population

1879 patients 4163 catheters

l

Clhilor s idine-gel impregnatsd

dressings
2108 cathelers
Catbwiers without cultune: 198
18 4% A atheter without culture and

without Bleod culture from the
catheter huh: 141 {6.7%3)

75 Colomkeations (4,3 1000 days)
12 Major=CRIEs (0.7 TOME days)
9 CR=BSI (0,5 1000 daysh

Highly adhesive nan-chlorhexidine
dressings
GER catheters
Catheters wathout Culire: B (9. T%)
(Cntheser without culture and
without blood culture from the
catheter hob: 68 (§.9%)

OF Cobonkzations (1251000 days)
15 Major=-CRIs (1.5 TP days)
10 CR-BSTs (131000 days)

Stamdard dressings

10067 catheters
Catlseters without cultuee: 114
{10 7%5) pCatheter without culivre
ard without blood culiure from the
catheter hube 79 {7.4%)

29 Caolomkzations (961000 dayvs)
1 Major-CRIs (2.3 100 days)
12 CR-BSs (1. 321000 daysh

Figure 1. Flow chart of the study. CR-
BSl = catheter-related bloodstream in-
fection; CRI = catheter-related infections;
ITT = intention to treat,

changes per catheter-days was significantly lower in the highly
adhesive group (0.33 [0.20-0.50] per catheter-day: P < 0.0001;
Mann-Whitney test) than in the standard group (0.36 [0.25-0.56]
per catheter-day). The catheter colonization rate was significantly
higher in the highly adhesive group compared with the standard
group (Table 3 and Figure 2) (HR, 1.651; 95% CI, 1.208-2.256;
F=0.0016). The major-CRI and CR-BSI rates were not significantly

different between these two groups (Table 3; see Figure E1).
Also, CLA-BSI rate was not different between groups (HR,
1.284; 953% CL, 0.6T4-2.446; P = 0.45).

The incidence of colonization, major-CRI, and CR-BSI was
not different between arterial catheters and CVCs. There was no
heterogeneity of the chlorhexidine-impregnated effect and cath-
eter types (see Table E2).
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The study was not masked to the investigators or ICU staff
but was masked to the microbiologists processing the skin
and catheter cultures and to the adjudication committee.

The investigators were unaware of the block size and of the
permutation procedure.

o, <0
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Standard vs. Highly Adhesive Dressings
{476 patients/1 067 catheters vs. 463

TABLE 3. HAZARD RATIOS IN THE INTEMTION-TO-TREAT AMALYSIS

Meonchlorhexidine vs. Chlorhexidine Dressings
(941 patients 2,053 cotheters vs. 938

Variakble patients/2, 108 catheters) patients/ 888 catheters)
Catheter colonization

Incidence (n per 1,000 catheter-days) 109 ws, 4.3 Qews 125

Hazard ratio Cu412 00.306-0.556), P < 00001 1.851 {1.208-2 25%6), P = 00016

Catheter-related Boodstream Infection
Incidence (n per 1,000 catheter-days)
Hazard ratio

hajor catheter-related infections
Incidence (n per 1,000 catheter-days)
Hazard ratic

13vs 0.5
0.402 (0.186-0.868), P = 0.02

1.3ws 1.3
1. 215 (0.470-3.142), P = 0.608%

2.1 ws 0.7
0328 001 74-00619), P = 0.00046

2iws 1.9
1.052 (0.5017-2.142), P = 0.B88

With chlorhexiding, the major-UKI rate decreased trom 211 per
1000 bo (.69 per 1,000 catheter-days (hazard ratio [HR ], 0.328; 95%
confidence interval [CI]. 0L174-0.619; P = 0.0006) (Figure 2). The
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Cwverall data on dressing changes are given in the onling supple-
ment. Early dressing changes were significantly less common in
the highly adhesive group (64.3%9%) than in the standard group
(71.9%) (P < 0.001). The median {IOR) number of dressing
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Figure 2. Cumulative risk of (4) major catheter-related infections (CRI) with chlorhexidine-gel (CHG) dressings and nonantiseptic dressings, and (8}
catheter colonization with highly adhesive nonchlorhexidine dressings versus standard dressings.



ijm\% 3. 1t14 %:\\E%

* A total of 1,879 patients (4,163 catheters and 34,339 catheter-days)
were evaluated.

* With chlorhexidine dressings, the major-CRI rate was 67%
lower (0.7 per 1,000 vs. 2.1 per 1,000catheter-days;HR 0.328; 95%
C1 0.174-0.619; P < 0.0006) and the CR-BSI rate 60% lower (0.5
per 1,000 vs. 1.3 per 1,000 catheter-days; HR, 0.402;95% ClI, 0.186—
0.868; P < 0.02) than with nonchlorhexidine dressings; decreases
were noted in catheter colonization and skin colonization rates at
catheter removal.

e The contact dermatitis rate was |.1% with and 0.29% without
chlorhexidine.

e Highly adhesive dressings decreased the detachment rate
to 64.3% versus 71.9% (P,0.0001) and the number of dressings
per catheter to two (one to four) versus three (one to five)
(P0.0001) but increased skin colonization (P0.0001) and
catheter colonization (HR, 1.650;95%ClI, 1.21-2.26; P'/40.0016)
without influencing CRI or CR-BSI rates.
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. e Chlorhexidinegel-impregnated

| it ' dressings decreased the CRI rate in
. " patients in the ICU with
= P

= intravascular catheters.

' ' ' ! » Highly adhesive dressings decreased

!
:
’ dressing detachment but increased
l
|

~. . skin and catheter colonization.
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