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Introduction

» Results of previous single-center, observational studies suggest
that daily bathing of patients with chlorhexidine may prevent
hospital-acquired bloodstream infections and the acquisition of
multidrug-resistant organisms (MDROs).

» Previous studies of bathing with chlorhexidine have been
primarily single-center, before-and-after, observational studies,
with limited general applicability of results.

» We therefore conducted a multicenter, randomized trial to
evaluate the usefulness of bathing with chlorhexidine to
reduce the risks of MDRO acquisition and hospital-acquired
bloodstream infection among patients at high risk for health
care—associated infections.
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B [ff5Ei%%E* / %8 (Population/ Problem)
1. The ICU patients
2. Hospitalized, in six ICUs or bone marrow transplantation units

B T AIEHfE (Intervention)
2% chlorhexidine—impregnatedcloths

B [5# (Comparison)
nonantimicrobial washcloths

B 553K (Outcomes) :

. reductions in the rates of MRSA and VRE acquisition

2. reductions in the rates of hospital-acquired bloodstream
Infection

=



Intervention Control

2% Chlorhexidine Gluconate Cloth Patient Comfort Bath, Sage Products
Preoperative Skin Preparation, Sage
Products

http://www.sageproducts.com/products/pre http://www.sageproducts.com/products/pre
operative-care/video.cfm!name=CHG packaged-bathing/video.cfm



http://www.sageproducts.com/products/preoperative-care/video.cfm?name=CHG
http://www.sageproducts.com/products/preoperative-care/video.cfm?name=CHG
http://www.sageproducts.com/products/preoperative-care/video.cfm?name=CHG
http://www.sageproducts.com/products/preoperative-care/video.cfm?name=CHG
http://www.sageproducts.com/products/prepackaged-bathing/video.cfm
http://www.sageproducts.com/products/prepackaged-bathing/video.cfm
http://www.sageproducts.com/products/prepackaged-bathing/video.cfm
http://www.sageproducts.com/products/prepackaged-bathing/video.cfm
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We performed a cluster-randomized, crossover study involving

patients hospitalized in six ICUs or bone marrow transplantation
units between August 2007 and February 2009. 2> % [ lﬁ;&\ (>
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Units were randomly assigned to perform daily bathing of patients

with either nonantimicrobial washcloths (control) or 2%

chlorhexidine gluconate (intervention) during the initial 6-month

study period, followed by daily bathing with the alternate product
during the second 6-month period.

Approval of the study protocol was obtained from institutional review

boards (IRB) at the study centers and the CDC. (i stuoy oversicHT ps3s)
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|. A cluster-randomized, nonblinded crossover trial.

2. Units were randomly assigned to perform daily bathing of patients (7« {lal Ff 5 [
$555VF ,Group | ¥ Group 2)

3. The investigators and clinical staff were aware of the use of the
control or intervention bathing product.

Table 1. Tharacteristics of the Participating Study Units=
Bdeam Ma. kiean Mo, Baseline Rate of
of Manthly of komthhy Mdean Length M ASA WRE Primary Bloodstream

Haspital LAt Adrmissions Patient-Diay s of Stay Prevalence Frevalence Infectionsy

auymber [ranges) cays percent gf admissians o T pagtie rrk-clays

G roanp 1

A RANCL 1238 {114—-1432) 692 3 [S04—773) 5.6 11.0 1.0 B.1

L S0 46.3 {31-59) 2E5.7 [251-314) 6.2 11.4 43 9.6

] S5iCu 2 51.6 (32-71}) 2E5.7 [227-33E) 55 4.4 28 o

E [ EE.3 (BI04 4259 (37 5—4EG) 5.0 6.6 E3X 0.4

F BT 41.8B {32-58) FTEE 3 [F25—85E) 1E 8§ 24 1.6 5.5

Groaup 2

E KA 111.6 (38— 125) S59E E [449—6£41) 5.4 21.B 1.0 3.1

L BANCOL—CCU 55.8 (4373} 299 1 [211}-345) 5.4 16.1 9.7 B.5

] SICu 1 6Z.3 (47—7a) 3163 [266—35&G) 5.1 F E2 3

E KA FET (56—BE) 4671 (404-525) 6.4 233 79 B.7

#* mrmamm 1T nead Fhlnrhosidinasmnramnatad wachelnthe Aorine Hha firck fomeonth marind snd nonzsetmeremhial amchelnths Aoring tha coennd
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Tabl=e 2. Incedemnoe of Hospital-A coguired Bloodistream Infectiomns amd Acguisition of Multidmes Pesistant Oorganbdsrms
(RANRE), BMESA, and WRE ™

W ariabk= Imterwermtiom P o
o, of admissions 3OF0
Total days of care T S T8 9R= oES
Tentral-catheter w=sa (days) 13 .42= 13,040 o114
EA==n length of st=y (day=h G- (= | oS53
MMESA prevalence (24) e 1Z.8 Lla T I 8
WIRE prevalance (95) 16 3 15.1 24
BAD R acquisition
o of imfesctions 127 1aS O3
Incidence rate (e 100 patient-days) 5 1k [
WIRE acguisitiom
. ofF imfescticns E =] 107 L W
Imncidence rate [N 100 patient-day s 3.Z1 -
RARSS aoquisitioan
K. of imfection=s a7 5= o 29
Incidence rate (o 10 patient-days) 1 B9 - e
Hospital-acquired bloodstream infection
o, of imfesctions 119 15 [ e ey
Incidence rate (Mo 100 patie=ent-days) 4 7E L=
FPrimary bboodstrearm infection
o of imfesctions = i 131 Ll e T
Incidence rabe (o 10 patient-days) 3. =1 = F4
Ce=ntral-catheter—as sociated bloodstiream infection
. of infection= b | 43 o
Incidence rate (o 100 catheter-day s) 155 =

Secondary Bloodstream infection
o of infections 25 34 A4S
Incidence rate (o 10 patient-days) 1 1.4
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1. Study period: 12-months.
2. The final nine study units included medical,
coronary care, surgical, and cardiac surgery ICUs

and one bone marrow transplantation unit (Table 1).

 One unit withdrew from the study, and two units
were eliminated from the analysis because of low
compliance with the study protocol.

3. Only 8 (0.1%) of 7735 patients admitted to the
participating units declined to participate in the study,
and data from all 7727 patients who agreed to
participate were included in an intention-to-treat
analysis
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Bathing was completed according to the manufacturer’s
Instructlons(fij%aﬁw EAE
washcloths were used |n sequential order to rinse all body
surfaces(}?}f‘é%‘%c) with the exception of the face during bathing
with the 2% chlorhexidine-impregnated cloths in order to avoid
exposure of the mucous membranes of the eyes and mouth.
Nursing personnel monitored patients for skin reactions and
reported them to the investigators, who graded skin reactions on a
scale of | to 4. (EAH[H &7~ E)
All units performed active surveillance testing for MRSA and VRE
throughout the study period.Unit staff obtained swabs from the nares
(for MRSA) and perirectal area (for VRE) from patients up to 48 hours
after admission to the unit and on discharge from the unit.

(= BORAR] * fe48) Eﬁ Elf‘ﬂﬁj ~ MRSA ~ VRE)
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Only 8 (0.1%) of 7735 patients admitted to the participating units
declined to participate in the study, and data from all 7727
patients who agreed to participate were included in an intention-
to-treat analysis .
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|. A cluster-randomized , nonblinded crossover trial.
2. The investigators and clinical staff were aware of the use of
the control or intervention bathing product.
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Table 2. Incedence of Hospital-A cguired Bloodistream Infections amd & cguisition of Multidreg Resistant Organisms
(MDROs), MRSA, and VRE®

Wariabhks Intervention Pericd Comtrol Perod F value
Mo, of admissions 3970 3843 03z
Total days of cars 24 Su} 7 4 9R3 0BS5S
Central-catheter u=za [days) 13,425 13,049 .14
Bdean length of stay (days) 6.4 6.4 053
MESA prevalence (35) 138 12.8 o.14
WRE prevalence (35) 163 15.1 024
BAD RO acquisition
M. of infections 127 165 003
Incidence rate [mo /1M patient-days) 5.1 &G0
T WRE Scquisinon
M. of infections B 107 o0
Incidence rate [mo /10 patient-days) 3.1 4 78
MESA acquisition
Mo of infections AF 5& 029
Incidence rate [mo f 100 patient-days) 1.B9 Z33
Hospital-acguired bloodstream infection
Mo of infections 119 185 Ll iy
Incidence rate [mo f 1000 patient-days) 4 7H & 50
T PTIMTIETF DIOOOSIT SaT T ECLIs
M. of infections T 131 TG
Incidence rate [mo f 1000 patient-days) 361 5. 24
Central-catheter—associated bloodstream infection
M. of infections 21 43 Ll o k|
Incidence rate [mo 1000 catheter-day s) 1.55 I 30

Secondary bloodstream infection

M. of infections 29 34 045
Incidence rate [mo f 1000 patient-days) 1 1.4
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P.538 Fig|

10- 0.25- v' Among patients who were in
7 09 020 the unit for more than 7 days,
§ Zj 0.15- Control the relative risk of a primary
5 e 0.10- s bloodstream infection was 0.69
£
05 0.05- (95% Cl, 0.47 to 099) for
2 o R patients bathed with
3 0.3 4 .y .
% ] coeRERe R chlorhexidine as compared with
3 N "_'_:I those bathed with the
= nonantimicrobial washcloths.
| Days AREEN T R
2';;;;'“'5“ 77R 317 168 100 65 43 28 16 ‘/ Among patlents Who Were In
Chlorhexidine E17 317 161 103 58 41 24 17

Total Cumulative No.

of Primary BSls
Control 33 G4 76 az Q9 104 105 108
Chlorhexidine 25 42 ¥ 71 73 78 gl B2

Figure 1. Kaplan—Meier Estimates of Time to Primary Bloodstream Infection.

The cumulative probability of a primary bloodstream infection (BSI) is
shown for patients who were bathed with chlorhexidine-impregnated wash-
cloths as compared with those who were bathed with nonantimicrobial
washcloths. The overall protective efficacy of chlorhexidine bathing was
30%. The inset shows a more detailed version of the larger graph, with a
cumulative probability of primary BSI of up to 0.25.

the unit for more than 14 days,
the relative risk of a primary
bloodstream infection was 0.51
(95% ClI, 0.30 to 0.87) among
patients bathed with
chlorhexidine as compared with
those who were bathed with the
nonantimicrobial washcloths.
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B Contral | O Chlorhexidim=

Rate {no, of BS s 1000 patientdays)

1. Reductions in rates of primary

bloodstream infections were
highest among medical ICUs.

. The rate of primary bloodstream

Infections iIn medical ICUs was

ML SICuU EMT

Figure 2. Rates of Primary Bloodstream infections
According to the Type of Hospital Unit.

Incidence rates of hospital-acquired primary blo-od-
stream infections are shown among units using daily
bathing with either chlorhexidine-impregnated wash-
cloths or nonantimicrobial washdoths (control). BMT
denotes bone marrow transplantation wnit, MICU
medical intensive care unit, and S1CU swrgical inten-
sive care umit.

40% lower during the intervention
period than during the control
period (3.98 vs.6.62 cases per
1000 patient-days). (MICU * [£40%)

. In contrast, the rate of primary

bloodstream infections in other
units was 17% lower during the
Intervention period than during the
control period (3.10 vs. 3.73 cases
per 1000 patient-days) (£ {1 &+
% 17%)
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« Atotal of 7727 patients were enrolled during the study.

 The overall rate of MDRO acquisition was 5.10 cases
per 1000 patient-days with chlorhexidine bathing
versus 6.60 cases per 1000 patient-days with
nonantimicrobial washcloths (P = 0.03)

« The overall rate of hospital-acquired bloodstream
Infections was 4.78 cases per 1000 patient-days with
chlorhexidine bathing versus 6.60 cases per 1000
patient-days with nonantimicrobial washcloths (P =
0.007)

* No serious skin reactions were noted during either
study period.
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