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Healthcare Acquired Infections

Approximately 2 Million infections per year
4.5% patients admitted to hospitals acquire an
Infection
5% or 100,000 deaths in 2004 in the United States
Or a 1:20 chance of dying should you acquire a HAI

In an ICU ~27% or a 1:4 chance of dying

Kills more than Automobile Accidents,
Fires and Drowning

Greater number of annual deaths than HIV
and Breast Cancer combined
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Healthcare Acquired Infections

4th leading cause of death in the US behind Heart Disease,
Cancer & Stroke

Accounts for an additional $47 Billion in added health care
costs in the US

CDC published study estimates HAI add 208% to hospital bill

2009-CMS prevents reimbursement for certain preventable
conditions, mistakes & HAI

2012-CMS will incentivize non-rural acute care hospitals for
lowering HAI rates with higher reimbursement rates.
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Strategy For Controlling
Risk For Hospital Acquired Infection

Severe lliness

Increased Length of Stay Underlying Disease

Immunosuppression

Invasive Foreign
Bodies
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HAI Prevention: Current Approaches

n Transmission Based Approach
n HAI Bundles
n Hand-Hygiene

n Management of patients (colonized & infected) via contact
(barrier) precautions

n Environmental Cleaning and Disinfection
n What about the role of the Built Environment?

n Prevent Emergence
n Antibiotic Stewardship
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Does the Built Environment
Represent a Risk to the Patient?

Meta Concept: The lower microbial burden will
equate to a lower risk as a consequence of
lower colonization rates which in turn will result
In fewer infections, which in turn will yield
better outcomes, and lower costs.

Hypothesis: The higher microbial burden found
on a object/surface the greater likelihood that
the patient/healthcare worker/visitor might
acquire a microbe from that surface.
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. 2 Questions: Can solid copper and its alloysge‘e!‘f‘elcltllv?

1. as a simple,
Iinexpensive and
continuously active
approach to control
burden as copper

Kills 99.9% of bacteria

within 2 hours?
2. in the control of

Combining an Opportunity with a

nge

Figure 1a—Epifluorescence image after staining with fluorophore of E. coli
on 530400 after 90 minutes at 20°C

Figure 1b—Epifluorescence image after staining with fluorophore of E. coli
on C10200 after 90 minutes at 20°C
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What to Sample? What to Use?

Can solid copper and its alloys be effective in the
reducing bacteria that cause infectious disease?
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What to Sample?
What to Use?

n Surfaces selected for n Surfaces screened but not
assessment/intervention selected for
n Bed assessment/intervention
n Tray Table n Laundry Hamper
n Chair Arms n Door Handles
n IV Pole n Drawer Pulls
n Input Device n Faucet Handles
n Nurse call device n Keyboard, Mouse

n Soap/EtOH dispenser
n End Table Surface
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M Sampling the Built Environment

All in weeks work...
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E.ws  Before Intervention, Ubiquity of Risk

Principal Observation
Clinical environments carry an average microbial burden 57
times higher than the levels commonly accepted as benign
(under 250cfu/ 100cm2 - *Mulvey, 2011

13,028

Burden values above the line suggest an infection
risk, below the line are considered benign —
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Phase 1
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After Intervention with Copper, Risk

Comparative pacterial Load, US Trials

7,000 6,517

B Standard* Components [l Copper Components
*Plastic, wood, stainless, chrome, laminate
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Burden values above the line suggest an infection
risk, below the line are considered benign
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Sampling conducted while routine clinical care was underway
Data illustrate the ubiquity and continuous risk that burden presents to the patient and how introducing

copper surfaces resulted in a continuous amelioration of burden and potentially risk
This work is supported by the US Army Medical Research and Materiel Command under Contracts No. W81XWH-07-C-0053
The views, opinions and/or findings presented here are those of the author(s) and should not be construed as an official US Department of the Army position

© MUSC all rights reserved 19/07/2011-Slide 18 P h a.S e 2




Routine Clinical Care is Heterogeneous
Resulting in a Heterogeneity of Risk

Combined Bed Rail Readings
After Copper Installed (All ICU Rooms)
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Sampling conducted while routine clinical care was underway

Data illustrate the ubiquity and continuous risk that burden presents to the patient and how introducing
copper surfaces resulted in a continuous amelioration of burden and potentially risk

0 I SOU USESY T S0 UUSY CRUSOREY "
25 30 35 40 45 50 55 60 65 70 75

Week

This work is supported by the US Army Medical Research and Materiel Command under Contracts No. W81XWH-07-C-0053
The views, opinions and/or findings presented here are those of the author(s) and should not be construed as an official US Department of the Army position
© MUSC all rights reserved 19/07/2011-Slide 19




S The Challenge
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CDC/NHSN surveillance definition
of health care—-associated infection

and criteria for specific types of
infections in the acute care setting
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CDC/NHSN surveillance definition
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and criteria for specific types of

infections in the acute care setting

I l Teresa C. Horan, MPH, Mary Andrus, RN, BA, CIC, and Margaret A. Dudeck, MPH
Atlanta, Geotgia

CDC/NHSN SURVEILLANCE DEFINITION OF
HEALTH CARE-ASSOCIATED INFECTION

For the purposes of NHSN surveillance in the acute
care setting, the CDC defines an HAI as a localized or
systemic condition resulting from an adverse reaction
to the presence of an infectious agent(s) or its toxin(s).
There must be no evidence that the infection was pre-
sent or incubating at the time of admission to the acute
care setting.

HAIs may be caused by infectious agents from
endogenous or exogenous Sources.

¢ Endogenous sources are body sites, such as the skin,
nose, mouth, gastrointestinal (GI) tract, or vagina
that are normally inhabited by microorganisms.

e Exogenous sources are those external to the pa-
tient, such as patient care personnel, visitors, pa-
tient care equipment, medical devices, or the
health care environment.

From the National Healthcare Safety Network, Division of Healthcare
Quality Promotion, Centers for Disease Control and Prevention,
Atlanta, GA.

Address correspondence to Teresa C. Horan, MPH, Division of Health-
care Quality Promotion, Centers for Disease Control and Prevention,
Mailstop A24, 1600 Clifton Road, NE, Atlanta, GA 30333. E-mail:

thoran(@cdc.gov.
Am | Infect Control 2008;36:309-32.
0196-6553/$34.00

Copyright © 2008 by the Association for Professionals in Infection
Control and Epidemiclogy, Inc.

doi:10.1016/].3jic.2008.03.002
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Summary

u We know that hospital acquired infections (HAI) result in a substantial
loss of life and an additional cost to the US healthcare system of $45

billion dollars.
u We learned:

Objects surfaced with copper consistently had bacterial burdens ~
98% less than equivalent objects which was below the
recommended value of 2.5 cfu/cm2

Limited Placement of copper surfaces significantly reduced the rates of
HAIl and HAC in the MICU

Rate of reduction linked to exposure frequency

Built Environment likely accounts for at least 50% of the HAI seen in
an MICU
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Conclusions

U Risk mitigation of the environmental burden resulted
iIn a concomitant mitigation of the rates of HAIl and
HAC rates for patients treated Iin rooms with
antimicrobial copper touch surfaces.

U Use of Antimicrobial Copper Surfaces

This work is supported by the US Army Medical Research and Materiel Command under Contracts No. W81XWH-07-C-0053
The views, opinions and/or findings presented here are those of the author(s) and should not be construed as an official US Department of the Army position
© MUSC all rights reserved 19/07/2011-Slide 27




Conclusions

U Additional studies evaluating the critical and optimal
placement of antimicrobial copper touch surfaces
within the built environment are warranted.

U Incorporation of copper into essential items within
the built environment of hospitals offers a unique
solution to control and limit HAIs in an efficient and

cost effective manner.
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Conclusions, Phase Il

on common touch surfaces in ICU’s.
Reduction is significant and consistent

97% average reduction on the rails of the bed

Median value on copper bed rails was 30 CFU/100 cm2

Microbial reduction in clinical setting approaches reduction observed under ideal
laboratory conditions (i.e. 99.9%).

Microbial burden observed on Copper surfaces routinely approaches targeted
terminal cleaning levels.

Random sampling supports hypothesis that copper surfaces continuously reduce
bacteria between cleanings.

The majority of the microorganisms were Staphylococci
MRSA was only isolated 5 times from 3,610 copper objects

MRSA incidence = 15X higher on control surfaces.
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