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Contaminated surfaces contribute to the 

transmission of hospital pathogens 



Curtain is a potential important site 
of environmental contamination 

 commonly touched by 
patients and HCWs 

 cleaned or changed 
infrequently 

 Difficult to disinfect 
between patients use 

 HCWs may be less likely 
to disinfect their hands 
after contact with 
inanimate objects than 
after direct contact with 
patients 
Trillis et al. Contamination of hospital curtains with healthcare 
associated pathogens. Infect Control Hosp Epidemiol 2004;25:164-7 



Curtain is a common high touch item 

Sixth most common high-touch items  
Mutually touched by HCWs, patients and visitors  

(5-6% of all observed episodes) 



Curtains are frequently contaminated 
with pathogenic bacteria  

 
 Trillis et al cultured samples collected from 

50 standard curtains in a point-prevalence 
study and found that 42% were 
contaminated with VRE, 22% with MRSA, 
and 4% with C. difficile 

 Klakus et al cultured samples collected in 1 
week from 200 curtains and found that 
15.5% were contaminated with MRSA 
 

1. Klakus et al. MRSA contamination of hospital curtains. J Hosp Infect 2008;68:189-90. 
2. Trillis et al. Contamination of hospital curtains with healthcare associated pathogens. Infect 

Control Hosp Epidemiol 2004;25:164-7 



 30 locations including 
medical wards, surgical and 
medical ICU 

 180 samples taken on 43 
curtains over 3 week period 

 92.3% showed contamination 
within 1 week 

 MRSA is present on 9 (20.9%) 
curtains at least once 

 VRE was present on 18 
(41.9%) curtains in separate 
occasion 

 Various types of VRE were 
present on each curtain over 
time 
 Am J Infect Control 40(2012) 904-6 



Curtains have been  
implicated in outbreaks 

J Hosp Infect 2002;50:110-114 





HA Guideline on Environmental 
Decontamination in Clinical Areas  

 



CAN ANTIMICROBIAL CURTAIN 
REDUCE RISK OF 
CONTAMINATION? 
 



Advantages of antimicrobial curtain 

 Reduce bacterial 
contamination  

 Reduce costs related 
to curtain changing 
and laundering 

 Reduce risk of injury 
to supporting staff 
 



 Double-blinded RCT in a 36-bed surgical ICU 
and 20-bed medical 

 Curtains are randomly placed on day 0 with 15 
rooms received the curtain containing complex 
element compound (CEC) with antimicrobial 
properties and 15 received standard curtains 
with identical appearance 

 The median time to first contamination for CEC 
curtains was 14 days (range 6–20)and standard 
curtains was 2 days (IQR 1-6)  

 overall adjusted rate of contamination was 29% 
lower among CEC curtains (adjusted RR, 0.71; 
95% CI, 0.48–1.07) 

 risk of VRE contamination was 8 times higher 
among standard curtains compared with CEC 
curtains (unadjusted relative risk [RR], 8.0; 
95% CI, 1.14–56.18; P <0 .01) 

 The CEC curtains were significantly less 
contaminated compared with the standard 
curtains at time points 1, 2, and 3, which 
correspond to days 2–10 
 
 



Laboratory testing results 

In vitro testing 
 Unused standard and sporicidal curtain 

consisting of 100% polypropylene, 
impregnated with antibacterial and 
nanometer silver samples (5 x 5-cm) were 
tested against a range of microorganisms 
and repeated in  at 1, 2, 3, and 6 months 

 Zones (ZOI) and CI were detectable for 12 
out of the 14 microorganisms up to 6 
months 

 Scanty growth of C difficile spores was seen 
growing beneath the swatch after 1 month, 
which increased to moderate growth by six 
months 

 Light growth of S maltophilia was found to 
occur at 3 months and increased to 
moderate by 6 months 

 



In Field testing in ICU 
 14 sporicidal privacy curtains were hung in each bed area in 

the ICU  
 15 cm x 20 cm on each leading edge were swabbed monthly 

over 6 month for total bacterial count and significant 
pathogens including MRSA, VRE, CRE and C diff 

 Cultures grew low number of environmental organisms (0-83 
cfu, median 3 cfu) 

 No MRSA, CRE, C diff detected while VRE was grown on 3 
occasions from 2 curtain sites (known VRE patient located in 
each bed prior to sampling) 
 



In vitro test of another brand of 
antimicrobial privacy curtain 

 nonwoven, extruded polypropylene 
impregnated with quaternary 
ammonium chlorides and 
polyorganosiloxane (a repellent 
negatively charged silicone) 

 zone of inhibition and contact 
inhibition was determined against a 
range of microorganisms (ESBL 
Escherichia coli, Stenotrophomonas 
maltophilia, carbapenemase-
producing Klebsiella pneumoniae, 
Pseudomonas aeruginosa; MRSA, 
VRE, CNSS,  Candida albicans, and 
spores of Clostridium difficile 

 Excellent results were achieved for 
both zone of inhibition and contact 
inhibition when tested at baseline, 
6, 12, 18, and 24 months 



Antibacterial Hospital Disposable 
Curtains – Multi-Centre field study 



Laboratory testing at  
Princess Margaret Hospital 

Inoculation 

• Inoculate 100uL of 10^6 CFU/ml MRSA, MDRA and VRE onto 
2cm x 2cm piece of silver impregnated curtain, curtain without 
silver and conventional curtain 

• allow air dry for 2 hours 

Mixing 

•Put in 50ml corning tube filled with 25ml sterilized 
•  Vortex vigorously for 30 seconds. 

Membrane 
filtration 

•Pour the contents into Microfunnel 
•Draw fluid through the membrane 

Incubation 
 

• Place curtain and filtered membrane onto VRE, CRE 
and MDRA CHROMagar and incubate at 35C for 48 
hours  



Results of experiment  

Organism / 
inoculum 

Brand A 
with 
Silver(Mean 
CFU) 

Brand A 
without silver  
(Mean CFU 

Conventional 
curtain 
(Mean CFU) 

MRSA time 0  
at 105 cfu 

6 T T 

MRSA 3 months 
at 103 cfu 

0 0 15 

VRE time 0  
at 105 cfu 

39.5 T T 

VRE 3 months at 
103 cfu 

7 T T 

MDRA time 0 
at 105 cfu 

3 T T 

MDRA 3 months 
at 103 cfu 
 

0 28 29 

18   T =Too numerous to count  



Aim of the In field study  
(Nov 16 – Aug 17) 

 To compare the antibacterial effect of in use 
antimicrobial curtains with standard 
curtains: 
 total bacterial count over time 
 time of first MRSA/ Multidrug-resistant 

Acinetobacter (MDRA) contamination  
 percentage of MRSA/MDRA contamination  

 To perform cost benefit analysis of 
antimicrobial curtains  
 



Participating Hospitals / Units 

Hospital Unit / 
Setting 

No of beds / 
cubicle 

Existing admission screening policy 
e.g. MRSA 

QEH NS / Acute 6 MRSA cohort cubicle 
PWH NS /Acute 6 MRSA admission screening 

MDRA for patient transferred from ICU 
CMC MED /Rehab 8 Nil 
UCH SUR / Acute 4 Nil 
PYNEH MED / Acute 6 Nil 
AHN ORT / Acute 7 MDRA (for previous hospitalization in 

past 1 month & transferred from ICU) 
TMH  MED / Rehab  5 Nil 

Total no of 
beds 

42 



General Ward Cubicle 
 Selected cubicle in general ward (preferably 

with high MDRO prevalence) 

BED 
17 

BED 
18 

BED 
19 

BED 
20 

BED 
24 

BED 
23 

BED 
22 

BED 
21 

AB Impreg Curtain 

Curtain from ward 



Sampling Method 
 Use ½ Polywipe 

premoistened sponge 
swab (Medical Wire & Equipment, 
Wiltshire, England) 

 Sample twice weekly for 
first two weeks then 
weekly until patient 
discharge 

 Sample area: front and 
back side from height 
70cm – 170cm 1 m depth 
from curtain tie  

 Front and back side using 
two ½ Polywipe sponge 

Curtain 
tieback 

Bacterial Count, 
MRSA & MDRA 

70 cm 170 cm 

FLOOR 



Incubate 
35oC x 24 hr 

Laboratory methods 

Incubate 
35oC x overnight 

Incubate 
35oC x 48 hr 

Vortex X 30s 
TSB 10 ml 

1/2 Polywipe 

CHROMagar ACIN 

Tryptone  
Soya Agar 

Incubate  35oC overnight 

Total  
bacterial count 

Look for CRA / MDRA  
(Qualitative only) 

ChromID MRSA  
 

Total  
MRSA count 

0.1ml to each agar 
0.1ml to 
Chromagar ACIN 

CHROMagar ACIN 

Incubate 
35oC x 24 hr 

Total  
CRA /MDRA count 



Criteria for antimicrobial curtain 
removal 

 MRSA > 100 cfu (i.e. 1/cm2) 
 MDRA isolated from direct culture  
 VRE/ CRE isolated in clinical specimens in a patient 

staying in the study cubicle 
 Mechanical malfunction  
 Grossly soiled with blood and body fluid 
 Outbreak of MDRO in study ward 

 
Conventional curtain 
 Should be changed according to existing hospital 

guideline (stock take will be performed for curtain 
changing practice from each hospital) 

 



Result summary 

 Median time of MRSA contamination is 
slightly longer for antimicrobial curtain 
(Brand A) compared with conventional 
curtain.  

 Percentage of MRSA contamination is higher 
for antimicrobial curtain (Brand A) 
compared with conventional curtain 



Shall we 
give up?? 



Second phase  

 Same methodology using Brand D 
 



Results  

 Antimicrobial curtain (Brand D) 
significantly increase time to first 
contamination and less contaminated 
compared with conventional curtain 



Users’ comments 

 Difficulty in hanging of 
antimicrobial curtain as 
the holes of curtain and 
rail are not matched 
(N=3)  

 Hocks are easily 
detached  



Strength 

 Multicenter trial with large sample size 
 acute and convalescence setting 
 Conventional curtain as control 
 Large area of curtain sampled using 

polywipe sponge 



Limitations 

 No laboratory detection of C diff, CPE 
 Admission screening of MDRO were not 

performed in all hospitals 
 Confounding factors 

 Number of MDRO patients in cubicle 
 colonization and active infection  
 Compliance of hand hygiene and contact 

precautions 
  



Conclusions 

 Antimicrobial curtain (Brand D) significantly 
increase time to first contamination and less 
contaminated compared with conventional 
curtain 

 Cost effective if used in a MDRO cohort cubicle 
/ isolation ward /cases on contact precaution 
for a 6 month period 

 Reduce contamination on curtains may 
potentially reduce cross transmission of MDRO 
and hence HAI 
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