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Surface Cleaning in Schools
Basic Principles, Focus on
Influenza Prevention
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Disclaimer

The findings and conclusions in this presentation are those of the author and her
information resources and do not necessarily represent any determination or
policy of the Centers for Disease Control and Prevention (CDC).

H1N1 Virus



Points of Discussion

Provide basic principles of cleaning and
disinfection

Describe infection prevention principles to
break the transmission of infection

Examine modes of transmission of influenza
VIrus

Elements for environmental infection control

Lesson learned: Use cleaners and
disinfectants wisely and appropriately



The most important step in
environmental surface
management is....
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Cleaning

A process that:

= Reduces levels of soll, organic/inorganic
contamination, and microbes on environmental
surfaces making these surfaces safe to touch
or handle

s Prepares a surface for effective disinfection
= Water and soaps, detergents, surfactants

m Cleaning is principally a removal process



Disinfection

Disinfection: inactivation of micoorgranisms, usually
with the use of chemicals or heat
Disinfection # cleaning

* |n general, cleaners don't disinfect, and disinfectants
don’t clean!

= EXxceptions are detergent/disinfectants
Environmental surfaces (e.g., desks, floors, doorknobs,

light switches, etc.) can be candidates for Low-Level
Disinfection

Disinfectants are classified as pesticides, are subject to
EPA registration prior to marketing in the U.S.



Low-Level Disinfection

= Kills most vegetative bacteria, some viruses,
and some fungi, but NOT mycobacteria
— Hospital-grade disinfectants used primarily for
housekeeping
* quaternary ammonium compounds (“quats”)
 some phenolics
 some iodophors

— Hospital-grade disinfectants are not limited to
hospital use only

As for all disinfectants, follow the label
Instructions carefully, including pre-cleaning
the surface as indicated before applying the
disinfectant



Chain of Infection

= Virulent pathogen:

— Bacteria, fungi, viruses, parasites,
prions

m  Sufficient number of pathogen:
— Infectious dose
= Mode of transmission:
— Contact, droplet, airborne
= Portal of entry:

— Broken skin, mucous membrane,
respiratory tract, ingestion

m Susceptible host:
— Age, immunity, medical conditions

Other possible links include reservaoir,
portal of exit


http://www.solarnavigator.net/images/chains_broad_link_ships_anchor.jpg

A Comprehensive Approach
to Infection Prevention

Cleaning and disinfection of environmental
surfaces Is only one aspect

Keep the hands clean

Prevent surface contamination from
occurring in the first place

Practice respiratory hygiene/cough
etiquette

Maintain good health habits
Stay home when sick



So Why All the Fuss About
Hand Hygiene?

= A very common mode
of transferral of
pathogens is via the
hands!

= Surface to hand to
portals of entry (e.qg.,
eyes, nose, mouth)

= Control measure that
gives you the
maximum control
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U.S. Hygiene Habit Survey

= 888 adults surveyed in the U.S. in August

2009

m 65% of the households surveyed expressed
concern about spread of novel HIN1 influenza

s 93% believeo
help to limit s

m 33% reportec
response to t
epidemic anc

that good hygiene habits will
oread

changing their hygiene habits In
ne coming novel HIN1 influenza

Influenza season

Survey sponsored by the Soap and Detergent Association (SDA); reported
In Infection Control Today, posted 9/2/09 www.infectioncontroltoday.com



Environmental Surfaces

Environmental surfaces (e.g., walls, floors,
desks) are generally not directly involved In
Infectious disease transmission

Surfaces may serve as reservoirs of
microorganisms that may potentially cause
Infection

Persistence affected by temperature, surface
material, humidity, presence of organic matter

Hand contact, transfer of contamination
Correct portals of entry are important



Taking Steps to Preventing
Environmental Contamination

= Practice respiratory hygiene / cough
etiquette consistently

— Cover sneezes and coughs

= Encourage persons who are ill with
symptoms of ILI to stay home

= Discard used items with respiratory
secretions (e.g., tissues) properly

= Keep hands clean



Cleaning and Disinfecting of
the Housekeeping Surfaces

B Follow manufacturer’'s
Instructions if using
proprietary cleaners or
disinfectants

B Use conditions (e.g.,
concentration, contact time)

B Clean and disinfect surfaces
that are touched by hand on
a frequent and regular basis

B Door knobs, light switches,
bed rails

B Surfaces around the toilet
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Emerging Pathogens Control Strategy

m Biophysical and biochemical properties of emerging
pathogens are important predictors of resistance or
sensitivity to chemical disinfectants

m Resistance to therapeutics is a separate issue

m Evaluate Chain of Infection as part of ICRA

m Rational assessment for environmental control



Modes of influenza
Virus transmission:

= Direct contact with
. ; droplets
e = Direct contact with
e s virus aerosols
e S = Indirect contact with
e surfaces contaminated
with respiratory
secretions — transfer to
portal of entry

Stop the spread of germs that make you and others sick!

Photo COV@I;
Source: CDC C(‘)’ﬁ
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Fomites/Surfaces vs. Aerosol Transmission:
Influenza Virus

= Boone & Gerba (2005): 23% - 59% of fomites in child care
facilities and homes were positive for influenza A RNA by PCR

= Mubareka et al (2009): influenza A viruses studied in guinea
pigs:
¢ |nfluenza A/Panama/2007/
§ e 1999 (H3N2): infectious aerosol
transmission more efficient compared
to spread via contaminated
fomites
¢+ 3 0f 4 (75%) and 5 of 6 (83%) animals
Infected in aerosol studies, while
1 of 8 (12.5%) animals infected when
exposed to contaminated surface;
0 of 6 animals infected when
exposed to contaminated fomites



http://images.google.com/imgres?imgurl=http://www.understandinganimalresearch.org.uk/assets/original/A891D2D1-A398-6AAC-ADC260F77A52BDD3.jpg&imgrefurl=http://www.understandinganimalresearch.org.uk/resources/images_library/details/44/three_guinea_pigs_and_a_carrot/&usg=__4wfW28sAVYiTvPGng6puaHLjhoI=&h=440&w=440&sz=37&hl=en&start=266&tbnid=qSuxncUCV6aLEM:&tbnh=127&tbnw=127&prev=/images%3Fq%3Dguinea%2Bpigs%26gbv%3D2%26ndsp%3D20%26hl%3Den%26sa%3DN%26start%3D260

Environmental Control of Novel
HI1N1 Influenza Viruses

= Basic biophysical and biochemical properties of
novel HIN1 influenza viruses are comparable to
those of seasonal influenza viruses

= Sensitivity to disinfectants predicted to be
equivalent to that for human influenza A viruses

= Infection control strategy for environmental
surfaces will be similar to current protocols (e.g.,
focus on frequently touched surfaces, LLD)



Strategies to Enhance the Safety and
Efficacy of Cleaning and Disinfecting

Use cleaners and disinfectants wisely, as part of a
comprehensive infection prevention strategy

Follow label instructions for correct and efficacious use
Pay attention to MSDS advisories for safety

Look for opportunities to prevent surface contamination
from occurring

Look for opportunities to reduce the amounts of
chemicals used

Wide-spread disinfection of all surfaces in schools in
response to emerging pathogens not warranted



CDC on the Internet
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Internet Resources

Information:
0://www.cdc.gov/hlnlflu/
0://www.cdc.gov/hlnlflu/schools/

0://www.cdc.gov/ncidod/dhgp/pdf/guidelines/En

viro_guide 03.pdf
— http://www.cdc.gov/ncidod/dhqp/pdf/guidelines/Dis
iInfection_Nov_2008.pdf

m EPA

Information:

— http://www.epa.gov/oppad001/influenza-
disinfectants.html

— http://www.epa.gov/oppad001l/chemregindex.htm



Thank You!

Division of Healthcare Quality Promotion
Centers for Disease Control and Prevention

“Protect patients, protect health-care
personnel, and promote safety, quality, and
value In the health-care delivery system”

SAFER*HEALTHIER +* PEOPLE"
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