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IPREFACH

IHE CURRENTSTATE OFENVIRONMENTAL INFECTIOUS DISEASE

Whether naturally occurring or intentionally inflicted, infections can cause illness, disability,
and death in individual s while disrupting whole populations, economies, and governments.

diseases are being joined with known diseases that were thought to be virtually eradicated.

,,,»"'(Comment [2]: Berg sets the stage
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A
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2003 report, Microbial Threats to
Health: Emergence, Detection,
and Response.

Mark Woolhouse, chair oflnfectious Disease Epidemiology at the University of Edinburgh, has
counted 38 new pathogens that have moved into the human population from other animal spe-
cies in just the past 25 lyears|

intending 10'dousTharm|

Wemustdomore toimprove our ability to prevent, detect,and control emerging —as well as
resurging-microbial threats to health. Traditionally in human health, efforts have concentrated
on vaccinating to prevent the spread of disease, and developing new treatments for the disease.
However, the true foundation of managing infectious disease is prevention. Itis much more
cost effective to reduce or eliminate the risk of infectious illness prior to infection than to treat
the infected individuals or population once the infection has established itself. 4 criticalpiece
of theprevention process isdisinfection. Withoutthis cn'tically important step, vaccination an.d
medication cannot befully effective,
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CHAPTER
1
The World of Microbes
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Chapter 1 The World of Microbes

Case Example 1:

In 2000, researchers from West Chester (Penn.) Um"versjty clajmed to have djscovered the
oldest known Ifrl11g mkroorgamsm In an ancient salt deposjt jn New Mexjco, bun"ed 610 me-
ters (2000 fret) below ground It was trapped jn a tiny brjne-filled pocket that formed In a salt
crystal 250 m1Jjjon years ago. Long before the dinosaurs became extjnct 65mjljjon years ago,
Jjt lay jn a dormant state, wajfing for the nght condjtions to 'awaken "its genetic machinery and

resume growjng and reproducing, the researchers said

Case Example 2:

Inthe Arctjc and Antarctic, scientjsts have found metabojjcally activem1"crobes in subsurface
permafrost frozen at temperatures of-10°C (14 F) or colder for 2mjllion to J million years.
HighpopulatJ"ons of viablemjcrobes have beenfound jn oceam-c sedjment cores deeper thana

half-lalometer, whjch would make them older than 10mjljjonycars.

Case Example 3:

8mlJjjon new

cases and 2.9nliljjon deaths each)year.
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The WorldofMicrobes.

Micro means small. Microbes literally means small organism. These organisms are so small
they can only be seen through a microscope. Scientific nomenclature assigns each organism
two names. The genus, the first name, is always capitalized, and the specific epithet (species),
which follows, is not capitalized. Most microbes are not harmful and indeed play a vital role in
maintaining our environment. Many are actually useful to us. The safe, useful ones are called
non-pathogens because they do not produce disease. Microbes that cause disease in humans are
called pathogens or pathogenic organisms| Infection occurs when these pathogens invade the
body and cause disease. Microbes can be classified into the following categories: Bacteria, Vi-

ruses, Fungi, Protozoa, Algae, and Helminths, (for part of their life cycle).

BACTERIA:

Bacteria are found everywhere in our environment. They are present in soil, in water, and in
the air. Bacteria are also present in and on the bodies of all living creatures-including people.
Most bacteria do not cause disease, in fact many bacteria carry out useful and necessary func-
tions related to the life of larger organisms. However. when we think about bacteria in general
terms, we usually think of the health hazards they cause.

/,_ Constriction

s tdfJ]
Vs ¢ D _Daughter cell
Division of
huclear material

R 10 5inory Fission bacterial cells sim-

ply increase their cell mass slightly, replicate their DNA (and several other components), and
then each cell divides equally into two daughter cells. Bacteria are capable of extremely rapid
cell replication, multiplying at geometric growth rates. This makes them a danger when they
invade human or animal tissue. Dividing every ten minutes, a single bacterial cell can produce

a mass consisting of over a million cells in less than three hours.

Jll-ctcria_come in 3 shapes: elongated r ods called bacilli, rounded or sp erical cells called coccil
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BIOFILM:

Scientists are finding germs are apparently smarter, tougher and more organized than anyone
ever imagined. Recent discoveries have shown that when bacteria find a receptive environment

where they are exposed to food and moisture, they often do not remain as isolated and free-

floating life forms, but communicate and colonize with other germs. —

feiesionyicatiedibiofilml The biofilm is really a jelly-like mass, about 80% slime and 20%

cells which can withstand assault by many commonly used hospital disinfectants. -

atrixl Using common antimicrobials (Quaternary, Phenolic) may not remove
a biofilm colony. Since the antimicrobial must be able to get to the germs embedd-

vulnerable EEEENN

Gram-negative and Gram-positive Bacteria

not retain the dyc. The way they stain has to do with the composition of their cell walls. Unlike

.eradicate‘. Gram-negative bacteria can be found most abundantly in the human body in the

gastrointestinal tract, -.e. salmonella, shigella e.coli and proteus organelle. Gram-positives may:
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also be found there, but also can resideoutside the body on mucous membranes such as the
mouth, vagina or the skin|

GRAM POSITIVE GRAM NEGATIVE

— ’A\ Outer membrane
h
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Clostridium difficile
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Bacteroides fragilis

Toxigenesis is the ability to produce toxins. At a chemical level, there are two main types of
bacterial toxins; lipopolysaccharides and proteins.
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Exotoxins are usually proteins that act enzymatically or though direct action iR
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As the vegetative organism strives to protect

itself from undesirable environmental conditions, it assumes its spore form. T_

1 LSpore septum begins to isolate newly replicated DNA
Cell walCytop= and a small protion of cytoplasm.

7

Plasma / # \ 2 Plasma Membrane surrounds DNA,

Membrane Cytoplasm, and membrane isolated
Bacterial Chromosome (DNA) in step 1.

\ 3 Spore septum surrounds
isolated portion forming
./———  Forespore.
Two membranes .
6 Endospore is freed from cell. )

5 Spore coat forms

2

between membranes

/ 4 Peptidoglycan layer forms
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Clostn'dium tetani, Clostridium botulinum, and Clostridiumperfringensare spore forming,
gram-positive anaerobic bacteria. They are feared because they produce such potent toxins
(exotoxins). Bofu}jnum toxIn) produced bv the bactena Clostridium botulinum, is the most poi-

sonous substance kno . The bacteria grows on, e.g. poorly preserved food and causes a se-

vere form of food-poisoning (botulism). The incubation period is between one and three days
after which the victim becomes ill with stomach pains, diarrhea, disturbances to vision, giddi-
ness and muscular weakness. The whole body , including the respiratory musculature, becomes
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threatening infections. Vaccines that produce lifelong immunity can prevent some infections.

When a virus infects a cell, the virus forces it to make thousands more viruses. Itdoes this by

making the cell copy the virus's DNA or RNA, making viral proteins, which all assemble to

form new virus particles. Regardiess ofthe ypeofhost cellall viruses follow the same basic

The new particles break free from the host cell

All viruses have some type of protein )
RNA viruses

DNA viruses

on the outside coat or envelope that

"feels" or "recognizes" the proper o

host cell(s). This protein attaches the i

virus to the membrane of the host 0

cell. Some enveloped viruses can dis- e -
solve right through the cell membrane T 'R e:'m:::
of the host because both the virus en

velope and the cell membrane are "é?_ '

made of lipids. Those viruses that do 9 . v i

not enter the cell must inject their L% i =3

contents (genetic instructions, en- < B 1 S

zymes) into the host cell. These are 2 Aden;vi,us Picomavirus

called non-lipid or "naked" viruses.

Those viruses that dissolve into a cell

simply release their contents once inside the host. In either case, the results are the [same.
"Enveloped" viruses, also known as medium viruses, include HIV, HBV, herpes and hantavi-
rus. Examples of "non-enveloped" or small viruses include pojjovirus, norovirus, rhinovirusor
coxsackjevirus.
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When mold cells are inhaled and land in the respiratory tract, the body’s immune system’s re-
sponse to those invading cells can cause a lergic illness. The immune system tries to destroy the

-
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mold as it would an agent, like a flu virus, that might cause infection. In a relatively small por-
tion of the population (about 10 percent of people in the U.S.), the immune system overreacts
and causes the allergic response that results in symptoms such as runny nose, scratchy throat
and sneezing. Most of us know this allergic illness as "hay fever" or "allergic rhinitis."

Asthma

Asthma is a lung disease in which the airways that carry oxygen to the lungs can partially close,
causing breathing difficulties ranging from mild (such as a dry cough) to life-threatening
(inability to breathe). More than half of asthmatics have respiratory allergies, often to mold.
Molds can trigger asthma episodes in sensitive asthmatics.

Irritation

Fungi produce Volatile Organic Compounds during the process of degrading substances to ob-
tain nutrition. The VOCs are the cause of the typical "moldy/musty" odor commonly associated
with fungal contamination indoors. Exposure to high levels of VOCs may irritate the mucous
membranes and the central nervous system leading to symptoms of headaches, decreased atten-
tion span, difficulty in concentration, and dizziness.
Infection

Some mold species can cause respiratory infection
when the live mold invades the tissues of the lungs or
respiratory tract. This is not a significant risk for
healthy people, but can be dangerous for individuals
with severely weakened immune systems. Invasive
Diseases are an opportunistic infection caused by ex-
posure to microorganisms that don't normally pro-

duce disease in healthy individuals, but affects those

persons with abnormally functioning immune sys-

tems. For example, those with HIV/AIDS or those receiving immunosuppressi ve drugs such as
transplant or chemotherapy patients. Some common fungi that have been associated with inva-
sive disease are AsperglJlus, Cladosporjum, Mucor, and Rhjzopus.

Toxic Effects

:Very. arge doses of certain molds, whether inhaled or ingested,canresut - poisoning caused
by toxins callea mycotoxins in the mold cells. It is not clear whether an individual can receive
ahigh enough exposure to mold growing indoors to experience these toxic effects.

One particular type of mold that has been recently highlighted in the media is Stachybotrys
chartarum (also known as Stachybotrys atra). Stachybotrys is a greenish-black mold that grows
on materials with high cellulose content (drywall, wood, paper, ceiling tiles) that are chronically
wet or moist. Itis one of several molds that can produce my cotoxins under certain environ-

mental conditions. The health effects of breathing mycotoxins are not well understood, but we
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do know that most molds can present some health risks, such as allergic reactions. Therefore,

any mold growth in a building should be cleaned up, regardless of the type of mold.

Sym toms of mycotoxin are:
Nausea- Sore throat-Coughing

Congestion- Skin rashes-Skin lesions

Nose bleeding- Blood in urine- Blood in feces
Fatigue- Depression- Diarrhea

Abdominal pains- Altered immune system
Headaches- Chills-Fever

Some of the characteristics of mycotoxins:
Odorless

Tasteless

Resistant to degradation

Production is variable

Produced on the surfaces of spores.

eople who may be affected more severely and quickly than others include:
nfants and children
i~1derly people
‘regnant women
ndividual with respiratory conditions or allergies and asthma mune-
compromised people

Advanced Environmental Disinfection copyright 2011 by Kent Berg 21

Comment [41]: This entire
highlighted section and above
starting with Allergic lliness is
almost completely verbatim from
http://www.seeml.com/fungal%20c
enter.html (2006), which itself was
taken from
http://epi.publichealth.nc.gov/oii/pd
f/Mold%20and%20Human%20Hea
[th%208-18-05.pdf (2005) from the
North Carolina Department of
Health and Human Services,
Division of Public Health,
Occupational and Environmental
Epidemiology.




PRIONS

Prion: A disease-causing agent that is neither bacterial nor fungal nor viral and contains no ge-

netic material. A prion is unlike all other known infectious agents, _
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BIOHAZARD LEVELS
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2

The Body's Response to
Pathogens
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DISEASE AND DEFENSE

With all of the pathogens in the environment, why don't more people get sick? The answer is
that the human body has a number of defenses against disease. The body's first line of defense
includes skin, mucous membranes in the nose and throat, tears, the tiny hairs in the nose,
bleed- ing, urination, and sweating. These protectors either block harmful microbes from
entering the body, or wash them away.

Ifpathogenic microbes get beyond the first line of defense, human blood has a second line of
defense known as the immune system. Ifpathogenic microbes enter the bloodstream , they
will be attacked by cells called macrophages (also known as white blood cells]. These cells
will at- tack and dissolve any foreign microbes.

Our bodies also produce antibodies that go after specific diseases. For example, if you have
already had chicken pox, then your body's chicken pox antibodies will have been activated to
prevent further infection. Ifyou have received a vaccine for a particular disease, it helps your
body create antibodies for that disease.

Development of Disease

The development of disease follows a certain sequence of steps. The incubation period is the
time between actual infection and the first appearance of signs or symptoms. The prodromal
period follows the incubation period in some diseases and is characterized by mild symptoms
of the disease. During the period of illness, the overt symptoms of the disease are apparent.
Dur- ing the period of decline, the signs and symptoms subside. The patient regains his or her
pre- diseased state during the period of convalescence,
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3

Fomites and Vectors
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FOMITES:

VECTORS:

\avectoris normally defined as adiving organism \
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NOTE : Those persons intending to participate in outbreak control must complete an OSHA or
EPA 40-hour HAZWOPER/HAZMAT course in order to become familiar with these practices

and the use of advanced PPE.
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as possi- ble after exiting the yellow zone.
A first aid, eye-wash, rehab area should be set up in the COLD ZONE.




CHAPTER
5
"Cutting Edge"
Cleaning
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CLEANING MICROBIAL CONTAMINATION

Cleaning is the removal of foreign material (e.g., soil, and organic material) from objects and is
normally accomplished using water with detergents or enzymatic products. Thorough cleaning
is required before final disinfection because inorganic and organic materials thatremain on the
surfaces interfere with the effectiveness of the disinfectant. Studies have shown that manual

and mechanical cleaning also achieves a significant reduction of contaminating organisms.
Thus, cleaning alone effectively reduces the number of microorganisms on contaminated sur-

faces. (The number of microbes living on a surface is referred to as bioburden.)

Comment [47]: Plagiarized from
Guideline for Disinfection and
Sterilization in Healthcare
Facilities, 2008, from the CDC.

ompensatel But, when it comes to the removal of un-

Comment [48]: Plagiarized from
Guideline for Disinfection and
Sterilization in Healthcare
Facilities, 2008, from the CDC.

desirable soils, the cleaning process has a greater impact than the cleaning chemical. In other
words, for effective cleaning, chemistry may be important, but the process is critical. This no-
tion has been demonstrated repeatedly in multiple field and laboratory tests that show that the

cleaning process has a greater impact on the reduction of soil loads and bacteria than the chemi-

cal being used, which is contrary to the perception of most people. Bear in mind however, that |
and displace the soil.

Comment [49]: Plagiarized from
http://www.kaivac.com/documents/
GreenCleaning WhtPpr.pdf.
Written in 2008 for Kaivac

Another way to increase the effectiveness of the cleaning process is to increase
the temperature of the cleaning solution. Heat will assist in melting the soil that
is being cleaned such as fat, grease or wax holding the soil, and it makes a
tremendous difference in the rate of cleaning. You can use heat liberally as
long as the material you are cleaning can tolerate it. The higher the heat, the

better it is going to clean.
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ﬁtselfl

Water comprises approximately 95-99% of cleaning solutions. Water functions to:

= carry the detergent fothe surface;

e carry soils or contamination from the surface.
The impurities in water can drastically alter the effectiveness of a detergent or an antimicrobial.
Water hardness is the most important chemical property with a direct effect on cleaning and dis-
infection efficiency. (Other impurities can effect the contact surface or may effect the soil de-
posit properties or film formation.) Water pH ranges generally from pH 5 to 8.5. This range is
of no serious consequence to most detergents. However, highly alkaline or highly acidic water
may require additional buffering agents. Water can also contain significant numbers of microor-
ganisms. Water used for cleaning must be potable and pathogen-free. Treatments and sanitiza-

tion of water may be required prior to use in cleaning regimes.
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a cool or cold solution is usually more easily dissolved than an old, dried. or baked-on deposit,
or a complex film. Food soils are complex in that they contain mixtures of several components.

Fat-based Soils

Fat usually is present as an emulsion and can generally be rinsed away with hot water above the
melting point. More difficult fat and oil residues can be removed with alkaline detergents which
have good emulsifying or saponifying ingredients. Protein-

based Soils

Proteins are by far the most difficult soils to remove. In fact, casein (a major milk protein) is
used for its adhesive properties in many glues and paints. Proteins range from more simple pro-
teins, which are easy to remove, to more complex proteins, which are very difficult to remove.
Heat-denatured proteins can be extremely difficult. Generally, a highly alkaline detergent with
peptizing or dissolving properties is required to remove protein soils. Wetting agents can also
be used to increase the wetability and suspendability of proteins. Protein films require alkaline
cleaners which have hypochlorite in addition to wetting agents.

Carbohydrate-based Soils

Simple sugars are readily soluble in warm water and are quite easily removed. Starch residues,
individually, are also easily removed with mild detergents. Starches associated with proteins or
fats can usually be easily removed by highly alkaline detergents.

Mineral Salt-based Soils

Mineral salts can be either relatively easy to remove, or be highly troublesome deposits or
films. Calcium and magnesium are involved in some of the most difficult mineral films. Under
conditions involving heat and alkaline pH, calcium and magnesium can combine with bicarbon-
ates to form highly insoluble complexes. Other difficult deposits contain iron or manganese.
Salt films can also cause corrosion of some surfaces. Difficult salt films require an acid cleaner
(especially organic acids which form complexes with these salts) for removal. Sequestering
agents such as phosphates or chelating agents are often used in detergents for salt film removal.
Microbiological Films

Under certain conditions, micro-organisms (bacteria, yeasts, and molds) can form invisible
films (bio-films) on surfaces. Bio-films can be difficult to remove and usually require cleaners
as well as sanitizers with strong oxidizing properties.

Lubricating Greases and Oils

These deposits (insoluble in water, alkali, or acid) can often be melted with hot water or steam,
but often leave a residue. Surfactants can be used to emulsify the residue to make it suspendable
in water and flushable.

Other Insoluble Soils

Inert soils such as sand, clay, or fine metal can be removed by surfactant-based detergents.
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cleaningll Enzymes are
especially effective when cleaning blood, tissue and fats from surfaces. Enzymes in these for-
mulations also attack proteins that make up a large portion of common soil. Enzymatic cleaners

are not disinfectants, and p roteinaceous enzymes can be inactivated by gerrnicides. As with all

cliemicals, enzymes must be rinsed [from| surfaces before disinfectants are applied. Use care in
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Selecting the right cleaner should be based on the target soils you expect to encounter, and the

compatibility with the surfaces you intend to clean. Always read the label.

Comment [59]: Plagiarized from
Basic Elements of Equipment Cleaning
and Sanitizing in Food Processing and
Handling Operations by Ronald H.
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Mopping: Common string mops have been accused of harboring contaminants and transfer-
ring them to every surface they are used on. Studies
have shown that when using a detergent solution the

mop water becomes increasingly dirty and contami-

nated

tamination of the water. Microfiber mops have dem-

onstrated superior microbial removal compared with conventional string mops when used

with a detergent cleaner (94% vs 68%). Microfibers are densely constructed, polyester and

polyamide (nylon) fibers that are approximately I/16th the thickness of a human hair. The

positively charged microfibers attract dust (which has a negative charge) and are more absor-

bent than a conventional , cotton-loop mop. Microfiber materials also can be wet with disin-
fectants, such as quaternary ammo-
nium compounds (which are deacti-

wated by the cotton in string mops .
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High-Flow Fluid Extraction (HFFE):

_ HFFE process offers anumber of advantages over mop cleaning systems.
The HFFE cleaning process includes built-in dwell time which is very important for th
loosening and lifting of soils from the cleaning surface. Typically this dwell time is mini-

mized during mopping due to the fact that the liquid application and the soil entanglement

occur simultaneously.

The high flow extraction of soils and liquid through the system's built-in wet vacuum
ensures that contaminants are removed from the floor, including the vulnerable grout lines,
where the other cleaning methods fail to agitate, absorb, or lift soils. Also, minimal liquid is
left after cleaning, which inhibits post-cleaning bacterial growth. Mopping processes leave
behind a substantial residue of moisture, soil, water deposits and cleaning compounds along

with an increased dry time.
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Low Vapor Steam:
Using tap water, this multi-purpose system creates a low moisture vapor that carries heat to the

surface you wish to treat. The heat combined with light agitation does the work for you. This
device comes with a variety of accessories creating a system that can be used in an unlimited
number of applications. The system can be used for carpets as well as hard surfaces. The proc-
ess eliminates chemical residues while sanitizing the surface being treated. Because so little wa-

ter is consumed, it's virtually "mess free”.

The unit produces a high temperature, low moisture vapor. The vapor contains only 5% to 6%
water and is much less dense than the air we breathe. The vapor system produces thousands of
gallons of live dry steam using only about 1.5
quarts of water per hour. This relates directly to the
versatility and capabilities of temperatures hot
enough to kill bacteria and germs, emulsify grease
and oil as well as other surface contaminates. The
system is also quiet and portable so it can be used

anywhere at anytime.

The system produces only low pressures, usually in
the range of 50 to 60 PSI. The low pressure creates a very safe, and easy to use system. Low

pressures are also essential for getting the job done without making a huge mess. The work is
done by the heat concentrated at the work surface. The heat dissipates quickly once the vapor
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expands into the atmosphere. Many of these systems are being used in hospitals, retirement care
facilities, the food service industry , hospitality industry, and government institutions such as
schools and universities. The use of this system improves indoor air quality, reduces the physi-
cal effort involved with cleaning and provides a more thorough approach to cleaning. Because
the use of chemicals is reduced and because water does not involve the regulatory requirements

that many cleaning chemicals require, liability is lessened.

45
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Microfiber Cloths:

" A Surfoce s sl iy end wet.
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Rinse& Squeegee
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For walls, bathroom fixtures, and floors, consider the use of a no-touch cleaning system.

IMPORTANT NOTE:

C
|

portion of modem synthetic detergen

Anionic detergents (including soap and the larges

. hich produce electrically negative
colloidalionsinlsolution| react with Quaternary Ammonium Compound (Quat) disinfectants
and render the disinfectant useless.

(Comment [71]: Verbatim except for |

Berg changing one word. Plagiarized
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mbook/558detergent.html
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CHAPTER
6
Quantifying
Cleanliness
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USINGADVANCED TECHNOLOGY TOMEASUREEFFECTIVE

}testingl

ATP (adenosine tri-phosphate) is the chemical compound in which energy is stored in all
living cells. ATP can be found in the biological residue found on most surfaces. When the

surface is wiped with a swab, the cells and their ATP is transferred to the Luminometer for

testing.

lmeasurementl. The entire test
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Machinery used in the packaging of food-grade ice cubes. After cleaning the luminometer read "O".
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CHAPTER
7
Antimicrobials
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ANTIMICROBIAL FACTS

environmentsl

Product labels provide critical information about how to safely and legally handle and use an-
timicrobial products. Unlike most other types of product labels, these labels are legally en-
forceable, and all of them carry the statement: "It is a violation of Federal law to use this prod-
uct in a manner inconsistent with its labeling." In other words, the label is the ﬂawl.

Comment [76]: Plagiarized from
http://www.epa.gov/pesticides/facts
heets/antimic.htm
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INTRODUCTION TO ANTIMICROBIALS

icroorganisms|

The individual entrusted with cleaning and disinfecting activities should cultivate

a broad knowledge of the products, including their proper use and efficacy.
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UNDERSTANDING DISINFECTANTS

The proper selection and use of disinfectants is essential for safety and quality control. Dis-
infectants have "use" parameters and various characteristics that must be considered before

one is selected for a particular use, Just because the advertisement for a disinfectant makes
it sound effective, you must research its capabilities and EPA registration to make sure it is
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List A: EPA's Registered Antimicrobial Products as Sterilizers

List B: EPA Registered Tuberculocide Products Effective Against Mvcobacterium tubercu
lasis

List C: EPA's Registered Antimicrobial Products Effective Against Human HIV-1 Virus

List D: EPA's Registered Antimicrobial Products Effective Against Human HIV-1 and Hepa
titis B virus

List E: EPA's Registered Antimicrobial Products Effective Against Mvcobacterium tubercu
lasi . - ;

List F: EPA's Registered Antimicrobial Products Effective Against Hepatitis C Virus

List G: EPA's Registered Antimicrobial Products Effective Against Methicillin Resistant
Staphylococcus aureus (MRSA) and Vancomycin Resistant Enterococcus faecalis)

Basic Definitions
The terminology often associated with germicidal activity can be confusing or misleading

and in many cases there is an overlap in function, Often, the concentration of the product

defines what classification it falls under.

e SANITIZER: Used to reduce, but not necessarily eliminate, microorganisms fro
the inanimate environment to levels considered safe as determined by public health
codes or regulations. Sanitizers include:

» food contact products - These products are important because they are used
on sites where consumable food products are placed and stored. Sanitizing is
for surfaces such as:

» dishes and cooking utensils
= equipment and utensils found in:
e dairies
* food-processing plants
= cating and drinking establishments
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* non-food contact products - Non-food contact surface sanitizers include:

e carpet sanitizers
e air sanitizers
* laundry additives

- in-tank toilet bowl lsanitizers. Comment [83]: Plagiarized from
http://www.epa.gov/pesticides/facts

Feductiony of a'specific bacterial test population (Staphylococcus aureus ATCC 6538 and Kleb- Comment [84]: Plagiarized from
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ml, written by Nathan Schiff, Ph D, for
the University of Florida. (copyright
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= hospital type disinfectants

= general use disinfectants|
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Spores are considered to be the most difficult form of microorganism to destroy .
Therefore, EPA considers the term Sporicide to be synonymous with "Sterilizer."
Sterilization is critical to infection control and is widely used in hospitals on medical and
surgical, instruments and equipment. Types of sterilizers include:
= steam under pressure (autoclaving)
e dry heat ovens (used primarily for sterilization of medical instruments)
= low temperature gas (ethylene oxide) (used primarily for sterilization of medi-
cal instruments)
* liquid chemical sterilants (used primarily for delicate instruments which can-
not withstand high temperature and gascs).
Sterilants are specialized chemicals, such as glutaraldchydc orformald ehyde, which arr ca-
pable of eliminating allforms ofmicrobial life, including pores. The term sterilant conveys

an absolute meaning ; a substance can not be partially sterile.

TOXICITY LABELING: The EPA also assigns toxicity labeling designations to antimicro -

bials that represent the level of danger these products are to our health.

« Level 1 Signal Word "Danger" Precautionary Statement: Fatal if
swallowed, fatal if absorbed through the skin, fatal if inhaled, corrosive:
causes irreversible eye damage, corrosive; CAUSES SKIN BURNS.

. Signal Word * " May be fatal if swallowed, may be
fatal if absorbed through the skin, may be fatal if inhaled, causes sub-
stantial but temporary eye damage, causes skin irritation.

- Signal Word " " Harmful if swallowed , harmful if ab-
sorbed through the skin, harmful if inhaled, causes moderate eye irrita-
tion, avoid contact with skin or clothing.

. Signal Word None required.

itself become contaminated. [The most frequent offender is the bacterium Pseudomonas,

probably because of its versatility in utilizing a variety of nutritional sources and the ability
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of their outer membrane to prevent the passage of germicides into the bacterium. Germicides
used as disinfectants that were reported to have been contaminated include chlorhexidine, qua-

ternary ammonium compounds, phenolics, and pine oil.

FACTORS AFFECTING THE EFFICACY OF DISINFECTANTS
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Microorganisms vary a great deal in their ability to resist the effects of disinfectants. Bacterial
spores are resistant to disinfectants because the spore coating and its cortex act as a physical
barrier. Mycobacteria for instance, have a waxy cell wall to prevent entry, while gram-negative
bacteria have an outer membrane to prevent infiltration by disinfectants. You must understand
that when applying a disinfectant the dwell time is dictated by the most resistant microbes in the

target area.

Location and Number of Microorganisms
Even if all other factors remained the same, the more microbes there are on a surface, the longer it
will take for the disinfectant to kil all of them| Cleaning a surface prior to disinfecting helps to

reduce these numbers by physically removing them from the surface.
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Potency and Concentration of Disinfectants

All disinfectants are not created equal, nor do they kill by the same methods. The length of dis-
infection dwell time, depends on the potency of the disinfectant. This was illustrated by
Spaulding who demonstrated using the mucin-loop test that 70% isopropyl alcohol destroyed
99.99% of M tuberculosjs in 5 minutes, whereas a simultaneous test with 3% phenolic required

2-3 hours to achieve the same level of microbial kill.

arrierl

Environmental Factors

Many physical and chemical factors also influence the disinfectant procedure:  \temperature-
The activity of most disinfectants increases as the temperature increases. Too great an increase
in temperature, however, causes the disinfectant to degrade and weakens its germicidal activity.
Conversely, decreases in temperature decrease the activity of many disinfectants. For Hy-
pochlorites (bleach), every 0°C (I8°F) drop in temperature requires a doubling of the dwell
time. Water Hardness: Reduces the rate of kill of certain disinfectants because divalent cations
(e.g., magnesium, calcium) in the hard water interact with the disinfectant to form insoluble
precipitates. QB: An increase in pH improves the antimicrobial activity of some disinfectants
(e.g., glutaraldehyde, quaternary ammonium compounds) but decreases the antimicrobial activ-
ity of others (e.g., phenols, hypochlorites and iodine). The pH influences the antimicrobial ac-
tivity by altering the disinfectant molecule or the cell surface.
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Relative Humidity : Low humidity may cause the disinfectant to evaporate from the

surface be- fore the proper dwell time has elapsed.

_suspensioﬂ (See page 11 for further
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information on biofilms).
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Antimicrobials by Chemical Composition
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Alcohol:

Alcohol, usually ethanol or isopropanol, are sometimes used as a disinfectant, but more often as
an antiseptic (the distinction being that alcohol tends to be used on living tissue rather than
nonliving surfaces). They are non-corrosive, but can be a fire hazard. They also have limited
residual activity due to evaporation, which results in brief contact times unless the surface is
submerged, and have a limited activity in the presence of organic material. Alcohols are most
effective when combined with purified water to facilitate diffusion through the cell membrane;
100% alcohol typically denatures only external membrane proteins. A mixture of 70% ethanol
or isopropanol diluted in water is effective against a wide spectrum of bacteria, though higher
concentrations are often needed to disinfect wet surfaces. Additionally, high-concentration mix-
tures (such as 80% ethanol + 5% isopropanol) are required to effectively inactivate lipid-
enveloped viruses (such as HIV, hepatitis B, and hepatitis C). Alcohol is, at best, only partly
effective against most non-enveloped viruses (such as hepatitis A), and is not effective against
fungal and bacterial spores. The efficacy of alcohol is enhanced when in solution with the wet-
ting agent dodecanoic acid (coconut soap). The synergistic effect of 29.4% ethanol with dode-
canoic acid is effective against a broad spectrum of bacteria, fungi, and viruses. Further testing
is being performed against Clostridium difficile (C.Diff) spores with higher concentrations of

ethanol and dodecanoic acid, which proved effective with a contact time of ten minutes. Comment [98]: Plagiarized from
https://www.boundless.com/microb

iology/culturing-
microorganisms/chemical-
antimicrobial-control/types-of-
disinfectants/

} Limited effectiveness against non-enveloped viruses.

\) Effective against enveloped viruses.

\/ oteffectiveagainst bacterial spores.

~ Can damage synthetics, will stain and dry-out rubber and warp some plastic surfaces. Comment [99]: Plagiarized from
http://www.cdc.gov/hicpac/pdf/Disin
fection_Sterilization/Pages38 42Disin
fection_Nov_2008.pdf
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Chlorine and chlorine compounds (Hypochlorites): Clorox Bleach, Dispatch

Chlorine bleach products in the U.S. are aqueous solutions of 5.25%-6.15% sodium hy-
pochlorite, or 52,500-61,500 ppm available chlorine. A 1:10 dilution of household bleach
provides about 5250-6150 ppm. They have a broad spectrum of antimicrobial activity, do
not leave toxic residues, are unaffected by water hardness, are inexpensive and fast acting,
remove dried or fixed organisms and biofilms from surfaces, and have a low incidence of
serious toxicity. When used in a 1:10 dilution, it offers wide spectrum efficacy on M tuber-

culosjs, Clostrjdjum djfficlJe spores, S. aureus and Salmonella choleraesujs in 10 minutes.

Intermediate to High Level Disinfectant
Unaffected by water hardness .
or every 18°F drop in temperature, dwell time must be doubled
Extremely corrosive to metals in concentrations >500ppm. (1: 10 is 5000ppm)
Agent of choice in disinfecting food prep surfaces at proper dilution.
Bleaches fabrics
Very caustic to tissue -oropharyngeal,, esophageal.
Rapidly inactivated by organic debris (blood, tissue, saliva, feces, microbes).
Fumes can be irritating.
Diluted solutions quickly lose their effectiveness. New solutions should be mixed daily.
Broad spectrum activity - Effective against both enveloped and nonenveloped viruses, fungi,
bacteria, and algae, but not spores.
** or urfaces contaminated with CJD, use 50/50 dilution, up to full strength with a 1-hour

contact time.

Glutaraldehyde: ~ Cidex, ProCide, Cetylcide. Metricide

High Level Disinfectant

Not appropriate for field use.

Long contact times up to 20 minutes

Bacteriacidal , virucidal, fungicidal, sporicidal and parasiticidal.

Can cause chemical burns on skin, cornea and mucous membranes .
Eye and Respiratory irritation
Moderate residual activity - Thorough and copious rinsing is required to prevent toxicity.

Unstable. Effective life of solution between 2 weeks to 30 days.
Requires chemical test strips to ensure effective concentration is present.

Corrosive to metals.
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Peroxygens (Hydrogen Peroxides)

place] Hydrogen peroxide works by producing destructive hydroxylfree radicals that can at-

tack membrane lipids, DN A and other essential cell components. Itis active against a wide range o

microorganisms including bacteria, yeast, fungi viruses , and spores.

High Level Disinfectant at high concentrations.

Greatest efficacy against anaerobic bacteria, GiVelopediandimonenveloped Viruses I egetative

spores|
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High concentrations can be corrosive to equipment, brass, zinc, copper, nickel, silver.

Unstable, particularly when diluted.

activity in 1 minute and mycobactericidal and fungicidal activity in 5 minutes.
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Iodophors:

An iodophor is a combination of iodine and a solubilizing agent, but unlike iodine, generally are
nonstaining and relatively free of toxicity and irritancy. They are bactericidal, my cobacteri-
cidal, and virucidal but can require prolonged contact times to kill certain fungi and bacter-al

spores.
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Intermediate Level Disinfectant
contacl time.

Neutralized in the presence of organic load.
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Bactericidal, sporicidal, virucidal and fungicidal.

May dry and crack skin
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Toxic if ingested
Solutions can stain fabrics, plastics, and some synthetic materials.
Corrosive to metal and rubber

Can cause sensitivity and allergic reactions.

Phenols and Phenolics: Sporicidin, LysoL TB-Cide Plus

Phenolics can be divided into two commonly found groups: ortho-phenylphenol and ortho-
benzyl-para-chlorophenol. In high concentrations, phenol acts as a gross protoplasmic poison,
penetrating and disrupting the cell wall and precipitating the cell proteins. ~Low concentrations
of phenol and higher molecular-weight phenol derivatives cause bacterial death by inactivation
of essential enzyme systems and leakage of essential metabolites from the cell wall. ~ They are
bactericidal , fungicidal, virucidal, and tuberculocidal. They are not sporicidal. Phenolics are
absorbed by porous materials, and the residual disinfectant can irritate tissue. _

mans...especially children. The use of phenolics in nurseries has been questioned because of

hyperbilirubinemia in infants placed in bassinets where phenolic detergents were used. -

rinsed away prior to re-occupancy. [Thymol; a phenolic derived from the herb thyme!is the ac=
tive ingredient in some broad spectrum disinfectants that bear ecological claims.

v'Low Level Disinfectant
V Effective against bacteria (especially gram +) and enveloped viruses. They are not effective
J against non-enveloped viruses and spores.

V Maintain their activity in the presence of organic material.

ICan be toxic to the skin and eyes.

VDepigmentation can occur with long periods of use.
Can cause sinus and respiratory tract problems

1 Corrosive to rubber and certain plastics

vFlammable

\/ Can leave a film on the surface.

VMost solutions need to be discarded and remixed daily.
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Unpleasant odor.

Quaternarv Ammonium Compounds: Shockwave, Cavicide, Envirocide, Microban.

-residuesITypically, quats do not exhibit efficacy against difficult to kill non-enveloped
viruses such as Norovius, Rota virus or Polio. Newer synergistic, low alcohol formulations are
highly effective broad spectrum disinfectants with quick contact times (3-5 minutes) against

bacteria, enveloped viruses, pathogenic fungi and mycobacteria.

quickly on the applied surface which could lead to ineffective or incomplete disinfection.

When used without rinsing, they build up a sticky residue that will attract more contamination.
Many are not tuberculocidal or virucidal against hydrophilic viruses. Action is markedly de-
pressed in the presence of organic material. They are also absorbed and/or neutralize by vari
ous materials (e.g. cotton, wool) which absorbs the active ingredients.

esistantl

. Potassium
peroxymonosulfate has been proven higfily effective against 65 strains of virus in over 19 viral
families, 400 strains of bacteria and over 100 strains of fungi. This list of proven efficacy in-
cludes the major diseases of concern; 4 vian Influenza (H5N1), Newcastle Disease, Classical
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Recognized by industry and governments worldwide as a disinfectant for livestock disease
pre- vention and control, its versatility provides the flexible solution for; surface water and
aerial

disinfection, in hard water. on porous surfaces, atlow emperatures and in the presence of or-
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surfaces such as vinyl, plastic, chrome, glazed ceramic, porcelain and tile and can also be used
to disinfect almost any washable food and non-food contact surface where disinfection is re-

quired.

And, most important to the BioRecovery Industry, the product also meets the U.S. Occupationa
Health and Safety Administration's blood-borne pathogen standards for clean-up of blood and
bodily fluids|
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EFFICACY OF COMMON ANTIMICROBIALS AGAINST PATHOGENS BY CATEGORY

Quats Phenols  Hypochlorite Alkohols AHP VHP Quat/Alcohol lodophors
Non-Enveloped Viruses, ie. HAV no no yes partly yos yes partly yes
Fungal yes yes yes partly yes yes yes yes
Bacterial Spores no no yos no partly yos no no
Enveloped viruses yes yes yes yes yes yoes yes yes
Mycobacteria no yes yos yes yes yes yes yes
Gram + Bacteria yes yos yos yes yes yes yes yes
Gram - Bacteria partly partly yos yos yes yos yes yes
d by organic easily partly easily partly partly easily easily partly
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[ cast Resistant Pathogens
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CHAPTER
8
Personal
Protective
Equipment
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Personal Protective Equipment (PPB

-~
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Glasses with side splash S
protection , and goggles.

»

=

‘ Disposable Face Shield

",;« T
___§
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This non-toxic particle Mask is
designed to be used against
nuisance level and non-hazardous
dusts. It is not designed for use as
respiratory protection against
microbes.

N-95 particulate  respirators  are
available with or without the
exhalation valve shown here. It is
an effective facepiece respirator that
is 95% efficient at stopping solid
and liquid particulates free of oil at
0.3 microns
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Full Protection:

Air and fluid-resistant suit, complete

with integral hood, wristlets, and 5

booties. b

NFPA -approved nitrite gloves. P ’
-

A full-face respirator with stacked

cartridges for HEPA and Organic ' -

Vapor

Advanced Environmental Disinfection copyright 2011 by Kent Berg 77




Advanced Environmental Disinfection copyright 2011 by Kent Berg 78




HANDS:
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carded after use without the need for decontamination|

[Ty vek o Polypropylene shoe covers can .

__ - e

uick way t© remove contamination fron]

__ -

re not made for rough surfaces] -3 —y

" Latex_overboots add an extra layer of protection af

n_cconomical price. Fasy to_don_and_doff, they
rold_up well under most_abusive _environment s|
[And they are disposable]
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WARNI G: Oxygen deficiency in the air can cause unconsciousness and death. Make sure

that the environment you are working in is well ventilated. Do not enter confined spaces

unless you are trained and the space is monitored by a gas meter,

Filtering Facepiece Respirators are made of fibers that trap and hold hazardous particles.

Air Purifying Respirators use cartridges that contain sorbants that hold gasses or vapors; fi-
bers that trap and hold hazardous particles; or both. Itis important to use the specific car-
tridge designed for the hazard and for your respirator. |
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You must also self-test lyour Air Purifying Respirator prior to each use. First, do a Negative
Pressure test by placing the palms of your hands over the openings in the cartridges and try
to inhale for ten seconds. Ifthe seal is good, the mask will pull-in toward your face. Next,

s

o o
22
e B
o 9
><"§
55
(_TN
®
= o
@ @»
=Y
2 =
<35
=7
B 2
oz
& a
=,
—_ @
[ZRZY
© o
o
g <
=2
< 3
S Q.

=
S @
w
5 <
5 S
£ g
2o
> 2
o 3
=34
2 <
[¢]
m'—i
g o
g =
5 o
2
5 5
&=
- &
5 2
& o
=
g <
S
~ 2
w
o
=4
=
=
o
1)
w
=~

_, a filtering face-piece respirator with a HEPA claim or an Elastomeric
Facepiece Respirator (full-face or half-face)with HEPA filter is required.|
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Half-Face Elastomeric Respirator Full-Face Elastomeric Respirator
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POWERED AIR PURIFYING RESPIRATORS (PAPR)

Powered air purifying respirators are essentially a standard APR that
is connected by a hose to a belt-mounted air pump. The cartridges
that would normally be found on the mask itself are now relocated to
the pump where outside air is filtered before being pumped to the
mask. This design offers some distinct advantages over standard air
purifying respirators:

1.

N

bt

b

The pump provides the air under pressure, which produces a
positive pressure inside the mask. Ifthere were to be a leak in
the mask seal, the inside pressure would help prevent any outside air from entering the
mask.

Breathing is much easier when the mask is pressurized. Normally, the wearer would have
so suck air through the cartridges in order to breathe. When using cartridges with several
filters or sorbants, breathing can become labored. With a pressurized mask, the air is pulled
through the filters by the pump, making breathing much easier.

Having air flowing through the mask provides a cooling effect, helping to lower the body
temperature of the wearer.

PAPRs have a much higher protection factor than standard APRs due to the pressurized

facepiece, which makes for a much safer environment for the technician .

SUPPLIED AIR SYSTEMS

_ During a bioterrorism event or outbreak where Biohazard LEVEL 4

pathogens are expected to be encountered , supplied air would be the device of choice. Special

training is necessary to be permitted to utilize these devices, including the 40 hour HAZ-

WOPER course |
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CHAPTER
9

Bloodborne

Hazards
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NO TE: dried blood is to be consideredjust as hazardous as wet blood as Hepatitis B Virus

has been found to survive in dried blood well in excess of one week. Anecdotal evidence

shows HBV living for over a month in dried blood.
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NOTE: The above human body fluids have the same potential to harbor disease as blood

does. See BLOOD SPILLS for further information regarding hazard information.
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CHAPTER
10
Human Waste
Hazards
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Bacterial organisms commonly found in such contamination are Escherchia coli, Salmo-

nella, and Shigella which are gram-negative bacteria that can be found most abundantly in
)
the human body in the gastrointestinal tract. Viruses found in human feces are Enterovi- Comment [130]: Plagiarized from

ruses (67 types), Rotaviruses, Parvovirus -like agents, Hepatitis A virus and Adenoviruses http://www.infectioncontroltoday.co
m/articles/2003/09/infection-control-

31 types). In addition, ther d tozoa and Helminths(wo includi
(31 types) , there are over a dozen protozoa and Helminths(worms) including today-09-2003-gram-negative-

Giardia and Cryptospondium. Many of the gram-negative bacteria contain endotoxins that

and.aspx
can be released at the time of cell death. Attempts to clean dried feces or aerosolizing fecal 'Comment [131]: Plagiarized from
material can cause these endotoxins to become airborne, along with possible allergens. http://www.oseh.umich.edu/pdf/guid
These toxins can cause severe health risks for those persons with compromised immune sys- eline/fdrappe.pdf

tems such as the elderly, infants, or those undergoing medical treatments that might decrease

their immunity/. Comment [132]: Plagiarized from
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Suggested Guidelines for
Remediation of Damage from
Sewage Backflow into Buildings.
Journal of Environmental Health
57:9-15.
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CHAPTER
11

Foodbome
Hazards
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Foodbome Diseases

A foodborne pathogen is an infecting agent, virus, microorganism, or other substance that
causes disease. "Food poisoning." as outbreaks of acute gastroenteritis are popularly called,
is caused by microbial pathogens that multiply profusely in food. These attacks are either
foodborne intoxications or foodborne infections. Their symptoms, which are frequently vio-

lent, include nausea, cramping, vomiting, and diarrhea. Foodborne intoxications are caused

by toxins formed in the food prior to consumption, and foodborne infections are caused by

the activity of large numbers of bacterial cells carried by the food into the gastrointestinal

Foodborne agents cause an estimated 76 million illnesses and cost $152 billion annually in
the United States. Outbreak surveillance provides insights into the causes of foodborne ill-
ness, types of implicated foods, and settings of foodborne infections that can be used in food
safety strategies to prevent and control foodborne disease. CDC collects data on foodborne
disease outbreaks submitted from all states and territories. In 2007 there were 1,097 reported
outbreaks which resulted in 21,244 cases of foodborne illness and 18 deaths. Among the 497
foodborne outbreaks with a laboratory -confirmed single etiologic agent reported , norovil'us
was the most common cause, followed by Salmonella. Among the 18 reported deaths, 11
were attributed to bacterial etiologies (five Salmonella, three Ljsten'a monocytogenes, two
Eschen'chja colj0157:H7, and one ClostrjdJ'um botuHnum), two to viral etiologies
(norovirus), and one to a chemical (mushroom toxin). Four deaths occurred in outbreaks
with unknown etiologies. Among the 235 outbreaks attributed to a single food commodity ,

poultry (17%), beef (16%), and leafy vegetables (14%) were most often the cause of illness.

Advanced Environmental Disinfection copyright 2011 by Kent Berg 95

Comment [133]: Plagiarized from
chapter 8 of Foodservice
Organizations, Prentice Hall.



Public health, regulatory , and agricultural professionals can use this information when creat-
ing targeted control strategies and to support efforts to promote safe food preparation prac-

tices among food employees and the public.

A foodbome disease outbreak is defined as the occurrence of two or more similar illnesses
resulting from ingestion of a common food. State, local, and territorial health departments
use a standard, Internet-based form to voluntarily submit reports of foodborne outbreaks to

the Foodborne Disease Outbreak Surveillance System, and a toolkit for investiga-tion and

reporting of outbreaks is used to guide reporting officials. —

39 were caused by serogroup (157.

Comment [134]: Plagiarized from
MMWR (Morbidity and Mortality
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document a few paragraphs to pick
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was.”

The commodities most commonly implicated in outbreaks were finfish (41 outbreaks), poul-
try (40 outbreaks), and beef (33 outbreaks); the commodities associated with the most ill-
nesses were poultry (691 illnesses), beef (667 illnesses), and leafy vegetables (590 illnesses).
The pathogen-commodit y pairs responsible for the most outbreak-related illnesses were no-
rovirus in leafy vegetables (315 illnesses), E. cohO157:H7 in beef (298 illnesses), and Clos-
tn'djum perfh'n gens in poultry (281 illnesses).

Two of the three largest reported outbreaks in 2007 were caused by Salmonella. The vehicles
were hummus (802 illnesses) and commercially-processed frozen pot pies (401 illnesses and
three deaths). The second largest outbreak was caused by norovi'rus at a conference hotel
(526 illnesses) ; several shared food items were the suspected vehicles. The largest outbreaks
assigned to a single food commodity were caused be a chicken dish contaminated with C
perfringens(132 illnesses), leafy vegetable salad contaminated with norovirus (128 ill-
nesses), chili beans contaminated with C perfrjngens (125 illnesses), and beef contaminated
with E colj0I57:H7 (124 illnesses).

Reported by: A Boore, PhD, KM Herman, MSPH, AS Perez, MPH, CC Chen, MPH, DJ

Cole D VM, PhD, BE Mahon, MD, PM Grjffin, MD, IT WjJjjams PhD, Enten'c Djseases
Epjdemjology Br, DivofFoodbome, Waterborne and Env1'ronmental Diseases, National
Center for Emerging and Zoonotic Infectious Diseases; AJ Hall, D VM, Epjdemjology Br,
Dfi of Viral Diseases, National Center for Immumzation and Respiratory Diseases, CDC
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N NCYESMURMN /¢ ic. Asperillus. Cladosporjum, Fusanum

GeotJichum, Pemdllum, and Rlllzopus. These molds can also be found on many other foods

and environmental surfaces. (See more information on these molds at the end of Chapter 16.)

MYCOTOXINS

Mycotoxins are poisonous substances produced by certain molds found primarily in grain and,

nut cro s, but are also known to be on celery, grape juice, apples, and other produce. There are
many of them and scientists are continually discovering new ones. The most notorious toxins

are aflatoxm .

Ar LATOXIN
Aflatoxin is a cancer-causing poison produced by the Aspergillus moJa and is found in or on

foods and feeos, especla ly in fiela corn and peanuts. They are probably the best known and

most intensively researched mycotoxins in the world. Ailatoxins  ave been associated with
various diseas s, such as aflatoxicosis in livestock, domesfi a - als, and humans. _

ENVIRONME TS
Food mold
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Considerations

related products by USDA's Food Safety and Inspection Service (FSIS.).
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5. Food Code 1995. U.S. Public Health Service. Food and Drug Admin., Washington, DC.
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Animal Waste—A Reservoir for Zoonitic
Disease

HISTORY OF :VECTOR-CARRIED DISEASES

The great plague of London that killed more than half of the city's inhabitants, and the
"black death"that devastated Europe for more than 50 years in the 14th century, killing
some 25,000,000 individuals, were in part due to the abundance of rats. The plague-infected

rats carried plague—infected fleas which in turn infected man. Today, examples of vectors Comment [140]: Plagiarized from
are deer mice that carry hanta-virus, and mosquitoes that carry West Nile Virus http://www.happyhippie.com/vb/pri
ntthread.php?t=529&pp=10&page
=28, posted at 05-04-2006, 05:09
AM. We are not sure that the
“Happy Hippie” website and the
person who wrote this on 05-04-
2006 are the original authors, but it
certainly proves that Berg is NOT.
These words were printed at least
as earlier as 2006, so Berg clearly
copied and pasted.
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Pigeons are implicated in the transmission of over 40 disease , including aspergillosis, can-
didiasis, chlamydiosis, coccidiosis, cryptococcosis, encephalitis, erysipeloid,
hjstoplasmosjs, Newcastle disease, salmonellosis, toxo lasmosis, tuberculosis, yersiniosis

(pseudotuberculosis), helminths and ectoparasites.

Starlings'!

including TGE (transmissible gastroenteritis) in their feces.
|l

English Sparrows are associated with the transmission
of over 25 diseases to human and domestic animals.
" “Nine viruses have been isolated from sparrows.

fungus feeds on the bird droppings, living saprophytically
. JI
in the feces and soil. When the fungus is disturbed, the
spores are set free and can travel distances of up to a

mil ormore. When inhaled, the spores can cause a disease in the lungs (respiratory

mycosis), and if not treated can cause death. [FHENAtoRAIIASHIGES SFHCAIRINIENHAS

Galse ke most serious hiealthllrisks. A 37-vear old
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mother of five contracted "pigeonlung "from feral pigeons nesting outside her apartment. Her
family doctor said: "Thefire escape at the back would getpigeon debris on itand was cleaned
regularly by the mother and one child at a time. That, we think, is why the mother had the most
severe symptoms and died The fa.ther, who did no cleaning, was unaffected " The children are
being treated for theillness. The potential for infections (in this case histoplasmosis) to spread
downwind is clearly illustrated by an outbreak that occurred when dry soil under a roosting area
was bulldozed. People up to one mile away contracted histoplasmosis and the bulldozer opera-
tor died after a 7-week illness.

In addition to the previously described hazards, it has been suspected that "Sick Building Syn-
drome" can also be caused by the build-up of bird droppings in or near HVAC systems. which
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Health Hazards from Pigeons, Starlings and English Sparrows, Second Edition by Phil Waldorf
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PATHOGENS AND DISEASES ASSSOCIATED WITH
RODENT AND ANIMAL CONTAMINATION:

Hantavirus Pulmonary Syndrome

Rodent(s) involved

Deer mouse (Peromyscus manjculatus), Cotton rat (Sjgmodon Hjspldus), Rice rat
(Oryzomys palustns), White-footed mouse (Peromyscus leucopus)

Agent
Virus
Where the disease occurs

Throughout most of North and South America
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How the disease spreads

* Breathing in dust that is contaminated with rodent urine or droppings
= Direct contact with rodents or their urine and droppings
= Bite wounds, although this does not happen frequently

Signs and Symptoms of Infection

50350081

Comment [155]: Plagiarized from
http://www.cdc.gov/rodents/disease

s/direct.html

Leptospirosis

Rodent(s) involved

Rodents and other animals Although rats, mice and moles are imRortant primary hosts, a wide
range of other mammals including dogs, deer, abbits, hedgehogs, cows, sheep, raccoons pos
sums, and skunks can be carriers.

Agent

Bacteria

Where the disease occurs
Worldwide

How the disease spreads

= Eating food or drinking water contaminated wiTh urine from infected animals
* Contact through the skin or mucous membranes (such as inside the nose) with water or
soil that is contaminated with the urine from infected animals

Comment [156]: Berg plagiarized
this from Infectious Disease Index,
Hantavirus, which was prepared
by the Office of Laboratory
Security, PHAC, for Health
Canada

Copyright © Health Canada, 2001.

Signs and Symptoms of Infection

fenalifailurel

Lymphocytic Chorio-meningitis Virus (LCMV

Rodent(s) involved

ouse mouse G'Mus musculus), hamsters, and on occasion, guinea pigs.
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Agent

Virus

Where the disease occurs
Worldwide

How the disease spreads

* Breaffiing n dust that is Gontaminated with rodent urine or droppings
* Direct contact wiTh..rodents or their urine and droppings
- Bite wounds, althoug this does no happen frequent!

Signs and Symptoms of Infection

omitingl

Plague

Rodent(s) involved

Wild rodents, including rock squirrels, prairie dogs, wood rats, fox squirrels and other species

How the disease spreads

* Bite of an infected flea
- Direct contact with infected animal

Signs & Symptoms of Infection

atall
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Rat-Bite Fever

Rodent(s) involved

Rats and possibly mice

Where the disease occurs

Worldwide; StreptobacjJJus momJjfonms in North America and Europe; SpfrjiJJum wnuein
Asia and Africa

How the disease spreads

e Bite or scratch wound from an infected rodent, or contact with a dead rodent
- Eating or drinking food or water that is contaminated by rat feces.

swollentred andipainull

Symptoms due to “S. minus” usually occur 7-21 days after exposure to an infected animal.
Common symptoms include fever, ulceration at the rate-bite wound, swollen lymph nodes near
the wound, and a distinct rash. This occurs following partial healing of the wound. |

Salmonellosis

Rodent(s) involved

Rats and mice

Where the disease occurs
Worldwide
How the disease spreads

- Eating or drinking food or water that is contaminated by rat feces

Signs and Symptoms of Infection
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may be so severe that the patient needs to be hospitalized. Comment [167]: Plagiarized from

http://www.cdc.gov/nczved/divisions
/dfbmd/diseases/salmonellosis/

Tularemia

Rodent(s) involved

Wild rodents, including muskrats, ground squirrels and beavers
Agent

Bacteria

Where the disease occurs

Worldwide

How the disease spreads

= Handling infected animal carcasses
= Being bitten by an infected tick, deerfly or other insect

Eating or drinking contaminated food or water
Breathing in the bacteria, F’ ltularens] s Comment [168]: Plagiarized from
http://www.cdc.gov/rodents/disease

s/direct.html
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CHAPTER
15
Disease
Outbreaks
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Federal and state agencies would need to build stockpiles of antiviral medications, which
would be one of the few tools available against the virus during the early stages of a pan-
demic. Public health officials expect to use them to treat infected people and to prevent ill-
ness in those at risk of infection during the several months it takes to develop a vaccine.
However, it is difficult to know whether the specific pandemic strain could rapidly become
resistant to the drugs. And the stockpiles may not contain sufficient doses to allow broad
prophylaxis as well as treatment in the event of a particularly lethal or fast-spreading virus.
That is why venue disinfection will play such an important role in combating lethal, mutat-

mg viruses.

- In order to eliminate the disease,

there must be a good understanding of the

general properties of each infectious agent

and the subtle ways each may persist in the

environment and infect others. Identification of the disease agent is fundamental for design-
ing an appropriate decontamination strategy. The basic microbiological principles of isola-
tion of the source of infection and decontamination of personnel, equipment, vehicles and
sites are of major importance. The procedures may appear simple and tedious but persis-
tence and attention to detail are vital for successful elimination of the disease agent.
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Identification of the disease agent is fundamental for
designing an appropriate decontamination strategy. A
sound understand- ing of the agent's biological
properties and the mechanisms of disease spread can
then form the basis for strategic planning. The basic
microbiological principles of understanding the
source of infection and the processes of
decontamination and disinfection are of major
importance. Simply stated, in order

to eliminate disease, there must be a good understanding of the
general properties of each infectious agent and the subtle ways
each may persist in the environment and iinfect its host. The
following pages give you an overview of each of the more

common pathogenic microbes you may encounter, inorder to

convey a better understanding and assist you in formulating a

sound disifection ptar:
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Common Pathogens and Disease

Acinetobacter baumannii is a species of patho genic bacteria called aerobic gram-negative bacil-

lus. It is highly resistant to the majority of antibiotics.

_ many reports of A. baumannii infections roe . _—

e
among American soldiers wounded in Iraq earned it the nickname

Iragibacter. MDRAB or MultiDrug-Resistant A cinetobacter

—l_
I

baumannii, is a new designation but has always been inherently re-
sistant to multiple antibiotics;

Avian In.fluenza. Virus (bird flu): Avian influenza is an infection caused by avian (bird) influ-
enza (flu) viruses. These influenza viruses occur naturally among birds. Wild birds worldwide
carry the viruses in their intestines, but usually do not get sick
F

. R from them. However, avian influenza is very contagious among

Y L
birds and can be fatal to some domesticated birds, including chick-
ens, ducks, and turkeys. Usually, "avian influenza virus" refers to

influenza A viruses found chiefly in birds, but infections with

. - these viruses can occur in humans. Nonetheless, because all influ-
enza viruses have the ability to change, scientists are concerned
that HS 1 strain of the virus one day could be able to infect humans and spread easily from one
person to another. Because these viruses do not commonly infect humans, there is little or no
immune protection against them in the human population. If HSN 1 virus were to gain the ca-
pacity to spread easily from person to person, an influenza pandemic (worldwide outbreak of

disease) could begin. Should Al spread to humans, it would be spread through aerosolized
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-
-

products. It can cause two different types of foodborne illness in humans — vomiting very
shortly after eating contaminated food or diarrhea after a longer incubation. Starchy foods,
such as rice or potatoes, are commonly associated with B. cereus emetic (vomiting) toxin
outbreaks. Due to its preparation process, one of the most common food vehicles for trans-
mission of emetic B. cereus illness is fried rice, and there have been several reported out-
breaks. The spores of B. cereus are activated in the initial preparation of the rice, which if
stored at abusive temperatures (approximately 59 to 104°F or 15 to 40°C) for an extended
time, will outgrow and produce a toxin that is heat stable and will not be inactivated during
subsequent cooking. The emetic (vomiting) form of B. cereus has an onset time of 0.5 to 6

hours after consumption. with primary symptoms of vomiting and nausea and occasionally
diarrhea. Recovery occurs in less than 24 hours. The diarrheal form of the illness has a mean
onset time of between 6 and 15 hours, with symptoms of watery diarrhea, pain and nausea
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Bacteroides. are gram-negative, nonsporeforming , anaerobic, and rod-shaped bacteria.
They have an outer membrane, a peptidoglycan layer, and a cytoplasmic membrane. Bac-

terojdes are commonly found in the human intestine where they have a symbiotic host-

bacterial relationship with humans. They assist in breaking down food and producing valu-

able nutrients and energy that the body needs. When Bacteriodes escape the gut, they are
responsible for many types of infections and abscesses that can occur all over the body
including the central nervous system, the head, the neck, the chest, the abdomen, the pel-
vis, the skin, and the soft tissues. The widely accepted model for abdominal infections
goes as follows: disruptions of the intestinal wall, bacterial flora infiltrate the cavity, aer-
obes (most active part in infection) like £. coJj start the preliminary tissue destruction and
reduces the oxidation-reduction potential of the oxygenated tissue (low oxidation-
reduction potential favors anaerobe growth), anaerobic Bacterojdes start to replicate, and
then Bacterojdes dominate the infection. Along with diarrhea and abscesses, Bacterojdes
have been known to be involved in cases of meningitis and shunt infections, especially in
children. Any tissue not normally colonized with Bacter(Oldes has a possibility of infection
when introduced to mucous or other materials containing Bacter0ldes,
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Young raccoons and humans and other intermediate hosts become in-
fected by ingesting eggs containing larvae from soils contaminated with raccoon feces (raccoon
"latrine" sites may be an important site for infection), whereas adult raccoons become infected
by ingesting larvae imbedded in the tissues of intermediate hosts.
= Infection is very common in raccoons.
e 51-82% seropositivity among racoons tested in IN, IL and WI
e 22% of raccoons in urban Atlanta infected
e 16-32% of raccoon latrines in CA contained infective eggs
* Infected raccoons can shed millions of eggs/day. The eggs embryonate and become in-
fectious about 2-4 weeks later.
* Dogs can be infected as an aberrant host, similar to humans, and can shed eggs in their
feces. Cats appear to be relatively resistant to infection.
e (NS disease has been documented in pet rabbits that were maintained outdoors.

Disease in humans:

* Bayh'sascarl's procyom's larvae have a predilection for migration
through the Central ervous System in people, as in other animals.

= Approximately 5-7% of the larvae invade the brain and, because of
their large size (up to 2mm in length) and the intense inflammatory re-
sponse generated , a great deal of tissue destruction occurs. CNS dis-

ease is manifest as encephalitis with both peripheral and CSF eosino-

philia.

Although there are only 13 documented cases of Bayjjsascadsencephaliti s in the U.S., these
infections are very serious -- 5 of 13 were fatal and survivors may have severe long-term neu-
rologic symptoms. Unfortunately, because of the damage can occur before the onset of clinical
signs, treatment is of limited efficacy.
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allow proper dwell time. The eggs are extremely resistant in the environment. Disinfection may

require flaming the soil or boiling contaminated materials in a solution of 1 1b lye 20 gallons of
water. Double-bag waste and dispose. For large quantities, contact landfill for instructions on

disposal.

Campylobacter.

An aerobic gram-negative spiral-shaped bacteria associated with contaminated food.

DISEASE ASSOCIATED:

Campylobacteriosis is caused by Campylobacterjejum. one of the most common bacterial
causes of acute bacterial diarrheal illness worldwide . Cases of campylobacteriosis are generally
isolated, random events, but outbreaks affecting several people can also occur. The Centers for
Disease Control estimates that Campylobacteraffects over 1 million people every year in the
United States, approximately 100 of whom die from the illness. An estimated one in 1,000
cases of campylobacteriosis leads to Guillain-Barre Syndrome, a neurological ailment resulting
in paralysis of extremities. Campylobacteriosis typically lasts about one week with the com-
mon symptoms of diarrhea, cramping, abdominal pain and fever appearing

two to five days after exposure to the organism. In some cases, there may be

bloody diarrhea with nausea and vomiting . In immunocomprornised people,

the organism may spread to the bloodstream and cause a serious infection.

Typically, illness occurs more frequently in the summer months than in the

winter.

METHOD OF TRANSMISSIO

Transmission of the organism to people usually occurs from consumption of raw or under-
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cooked poultry (primarily), meat and unpasteurized milk. Cross-contamination of raw to cooked
items can also be a contributing factor to illness. The bacterium is not typically spread from per-
son to person, although this can happen if the infected person is producing a large quantity of
diarrhea. Fewer than 500 Campylobacterorganisms can cause illness in humans.

Incorrect hygienic practices in the kitchen, such as using utensils and cutting boards to prepare
raw poultry followed by the preparation of ready-to-eat foods, can cause cross-contamination
and illness.

OTHER HAZARDS: Some people can acquire infection from contact with pets, as many ani-
mals asymptomatically carry the pathogen in their intestinal tract and excrete Campylobacter in
their feces. This more commonly occurs when one has contact with the contaminated stool of a

symptomatic dog or cat.

Candida albicans. a form of yeast, and a causal agent of opportunistic oral and vaginal infec-
tions in humans. C albicans is among the many organisms that live in the human mouth and
gastrointestinal tract. Under normal circumstances, C albicans

lives in 80% of the human population with no harmful effects,

although overgrowth results in candidiasis. Candidiasis infec-

tion is normally mild and easily treatable in otherwise healthy

individuals, systemic fungal infections have emerged as impor-

tant causes of morbidity and mortality in immunocompromised

patients (e.g., AIDS. cancer chemotherapy , organ or bone marrow transplantation). In addition,
hospital-related infections in patients not previously considered at risk (e.g., patients on an in-

tensive care unit) have become a cause of major health concern.
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Clostridium difficile. This Gram-positive, anaerobic, S_Rore-
P — forming bacillus is the most common cause of infectious diar-
BRI IR R 2™ heain hospitalized patients in the industrialized world. C. diff

causes an average of $3,600 in excess costs per case and an average of 3.6 extra hospital days.
_deathsl. It is transmitted through the bacteria in fe-

ces. People become infected when they touch these surfaces and ingest the bacteria by touching

their mouths or eating contaminated food. WA i the Vegetative State e ceil dies within 24

environmentl

N, . ccording to Dr. Jay

Glasel, of the University of Connecticut Medical School C diff spores can persist on dry sur-

aces up to 5 months. The spores make it possible for the organism to survive passage through.

ease.

Clostridium perfringens is an anaerobic, Gram-positive, spore-forming rod (anaerobic means

unable to grow in the presence of free oxygen). Itis widely distributed in the environment and
frequently occurs in the intestines of humans and many domestic and feral animals. Spores of
the organism persist in soil, sediments, and areas subject to human or animal fecal pollution),

Perfringens poisoning is one of the most commonly reported foodborne illnesses in the U.S.

DISEASE ASSOCIATED:

complications. It
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Cryptococcus neofonn.an.s var. neofonn.ans
Unlike Blastomyces, Histoplasmaand Coccidioides, CRYPTOCOCCUSIS NOT A DIMOR-
PHIC FUNGUS ;IT ALWAYS EXISTS IN A YEAST FORM .

= Nonetheless, handling infected animals is still not considered an important risk factor

for infection with Cryptococcus.

= A THICK, POLYSACCHARIDE CAPSULE is produced after Cryptococcus organisms
enter a host. /n vivo, the capsule may be irnmunosuppressive and it inhibits phagocyto-
SIS.

* Like Histoplasma, this organism prefers soil contaminated with bird droppings world-
wide and is often associated with pigeon droppings. The organism has also been found
in the feces of pet canaries, budgerigars, cockatoos and other psittacine birds, and expo-
sure to a pet bird has been linked to infection of an irnrnunosuppressed human transplant
patient.

As with the other systemic fungi, infection with Cryptococcusmost often occurs via inhalation

of the organism from the environment, followed by primary pulmonary infection and subse-

quent systemic spread. When'dried bird droppings are stirred up. this an'make dust containing!

cryptococeosis from this dust, but people do not get cryptococcosis from dogs and cats.

The major species of Cryptococcusthat causes illness in human is Cryptococcus neoformans.
C. neoformanstypically infects irnrnunocompromised persons. Most people in the United States
who develop cryptococcal infections are HIV-positive. However, occasionally persons with no
apparent immune system problems develop cryptococcosis. Cryptococcal infection may cause
a pneumonia-like illness, with shortness of breath, coughing and fever. Skin lesions may also
occur. Another common form of cryptococcosis is central nervous system infection, such as

meningoencephalitis . People with cryptococcal meningoencephalitis are usually irnrnunocom-
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Cryptococcal infections are caused by inhalation of airborne fungi. Cryptococcosis is not

known to be spread from person to person.

INNOCULATIONS / TREATMENT: iififungalimedicationshareiuseaiioNeatisevereicasesior

infectedl

Treatment of meningoencephalitis and other severe infections is usually initiated with an am-
photericin B formulation, with or without flucytosine. Fluconazole is used for maintenance
therapy in HIV-infected patients with cryptococcal meningoencephalitis , and may be used for

patients with milder forms of infection not involving the central nervous system.

CLEANING / DISINFECTING: [ieig0aliSioIphySically removeiihieiasiciand e moldAs

ployed to keep the spores from spreading beyond the initial contamination zone. Instead of

shoveling or sweeping dry, dusty material, carefully wetting the waste and mold with a spray of

soapy water or disinfectant can reduce the amount of airborne dust created during removal.

Once the material is wetted, it can be collected in double, heavy-duty plastic bags, drums, or
other secure containers for immediate disposal. An alternative method is the use of an indus-
trial vacuum cleaner with a high-efficiency filter to suck-up the contaminated material. -

ecessary]  Disinfec -

tants, removal or sealing of contaminated structural components, are commonly employed to

meet the cleaning goal. Improper mold remediation

Advanced Environmental Disinfection copyright 2011 by Kent Berg 129

Comment [196]: Plagiarized from
http://lymebusters.proboards.com/th

read/1879 (Posted March 10, 2006)

Comment [197]: Plagiarized from
http://www.healthylifeinfo.com/healt
hlib/article.asp?file=fungus2010.html

Comment [198]: Plagiarized from
http://en.wikipedia.org/wiki/Histopla
SMosis

By the way, this section on
Cryptococcosis inoculations and
treatment was actually plagiarized
from articles on Histoplasmosis. Berg
merely changed the name of the
disease.

Comment [199]: Plagiarized from
http://www.healthylifeinfo.com/healt
hlib/article.asp?file=fungus2010.html

Comment [200]: Now Berg is not
even paying attention to what he is
doing. He is copying and pasting from
another person's work on mold. This
section is about crytococcal
infections, not mold. Berg obviously
forgot to take out the word "mold."

| Comment [201]: Plagiarized from

http://www.cdc.gov/niosh/docs/2005
-109/pdfs/2005-109.pdf , page 7

Comment [202]: Plagiarized from
http://www.cdc.gov/niosh/docs/2005
-109/pdfs/2005-109.pdf , pages 8 and
9

| Comment [203]: We are not talking

about mold. This is a section on
cryptococcal infections. Lazy, lazy,
lazy. Copy and paste job from
somewhere else. "Lawsuits?"




arvuml | Comment [204]: Plagiarized from
http://www.vetmed.wisc.edu/pbs/zo
onoses/gik9fel/crypto.html

Cyclospora cayatenensis.

Cyclospora infection is a newly emerging parasitic illness that can cause severe diarrhea.

DISEASE ASSOCIATED:

Cyclospora infection is caused by Cyclospora cayetanensis, a microscopic one-celled parasite.
METHOD OF TRA SMISSION:

People most likely get cyclospora infection by eating food or drinking water that was contami-
nated with stool from an infected person.

INNOCULA TIONS / TREATME T: Cyclospora infection is treatable with antibiotics.
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-

PE

Latex or Nitrile Gloves. Ifthe contamination is acrosolized, respiratory protection and protec-
tive suits arerecommended.

INNOCULATIO S /TREATMENT

There is no innoculation , however antibiotics can be used to treat [infection.

sanitizersl

Enterococcus faecium. Enterococci are aerobic Gram positive bacteria that are commonly

found in the bowel of normal healthy individuals. [

nfections.V ancomycin is a powerful antibiotic that is often the antibiotic of last resort.

Itis only effective against gram-positive bacteria. Itis generally limited to use against bacteria
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bacteria can become a carrier. Once you become a carrier, you can easily spread the bacteria to
friends and family. In addition, if you become a chronic carrier of VRE, you could easily be-
come infected when you are older or in declining health.

faces|
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Escherichia Coli-(E-Coli) is a Gram-negative, facultative anaerobic, non-sporulating , rod-
shaped bacteria and is one of the main species of bacteria that live in the lower intestines of
mammals, known as gut flora. The number of individual E. coli bacteria in the feces thata
human excretes in one day averages between 500 billion and 10trillion. There are approxi-
mately 100 strains of E. coli.. All ofthe different kinds of fecal coli bacteria, and all the
very similar bacteria that live in the ground are grouped together under the name coliform
bacteria E. coli causes disease by making a toxin called Shiga toxin. Experts believe that
the Escherichia coli 0157 causes an estimated 70,000 diarrheal illness per year in the U.S.
and can result in hemolytic-uremic (bloody diarrhea) syndrome and death (0157:H7). ltcan
also cause damage to the kidneys. /According to Dr. Jay Glasel, of the University of Con-
necticut Medical School. E coli can persist on dry surfaces up to 16 months.

Giardia intestinalis/duodenalis (formerly Jamblia)

This is a flagellate protozoan that inhabits the intestinal tract of a wide variety of domestic
and wild animals species. Giardia infections in humans are most commonly waterborne
from contaminated water sources.

Life cycle of Giardia

Giardia trophozoites are binucleate and replicate in the small intestines by binary fission.
Once they exit the jejunum , they encyst as they begin to lose moisture content. Within their
cyst, they undergo one further division to produce a tetranucleate cyst. This cyst that is
passed in the feces is very resistant in the environment and is the infective form for new
hosts. When ingested, the tetranucleate parasite emerges from the cyst in the duodenum, rap-

idly divides into (2) binucleate trophozoites, and proceeds to undergo continued binary fis-

Advanced Environmental Disinfection copyright 2011 by Kent Berg 132

Comment [212]: Most likely ripped
off from Wikipedia, we found these
exact words as far back as 2006:
Plagiarized from
http://wattsupwiththat.com/2006/12
/08/escherichia-coli/

Comment [213]: Plagiarized from
http://wattsupwiththat.com/2006/12
/08/escherichia-coli/

Comment [214]: Plagiarized from
An Outbreak of Escherichia coli 0157
Infection Following Exposure to a
Contaminated Building (2003
American Medical Association)
(JAMA, November 26, 2003—Vol 290,
No. 20)

Comment [215]: Plagiarized from
http://www.kaivac.com/a_37-
Bringing Home_Something Other_th
an_Homework_from_School_Microbi
al_Contamination_from_Highly Touc
hed_Objects




Epidemiology of Giardia.

Infections in humans are most commonly waterborne. Backpackers and people pursuing
other outdoor activities may be infected from what appear to be pristine water sources
because of human or animal fecal contamination upstream .
= Beaver and muskrat have been reported to have Glardia carriage rates of 16%
and >95%, respectively . In addition, pinnipeds in Canada have also been demon-
strated to shed Glardia cysts.
e The organism survives well in cold water and may not be inactivated by routine
chlorination tablet water purification systems. Filtration of water is essential.
The second most common mode of infection is person-to-person, e.g. in day-care cen-
ters.
Infected dogs and cats can clearly serve as a source for contamination of the environ-
ment with the organism and must be considered as potential zoonotic risks. The same
may be true for cattle, goats, llamas and pigs, although some isolates from these species
appear to represent strains that are restricted only to livestock and have not been recov-
ered from humans. Thus, the overall zoonotic impact of giardiasis in animals remains to

be fully understood.

It has been estimated that 1-2% of well-cared for dogs and cats may be shedding Giardia cysts

at any one time. The rate of shedding increases to -10% in kennel or shelter environments, and

infection and clinical disease are greatest in puppies and kittens, with up to 50% of puppies po-

tentially shedding the organism at any one time.

Giardiasis clinical disease:

Following a 1-2 week incubation period, both people and dogs and cats initially suffer an acute

Gl'itis with diarrhea. Fever is much less common than with bacterial agents of gastroenteritis.

This acute phase of disease may be followed by a CHRO IC syndrome of malabsorptive diar-

rhea, weight loss and abdominal pain that waxes and wanes over a period of many months.

The stools may initially be watery, but then typically progress to soft, semi-formed
stools with steatorrhea and a rancid, foul odor.

Patients may also exhibit malaise, nausea, bloating and flatulence.

The diarrhea may continue indefinitely if not treated . In fact, because of difficulties in
diagnosis, empirical treatment of Giardia is sometimes considered in cases of chronic,
undiagnosed malabsorptive diarrhea.

Actual invasion of enterocytes is rare, but the organism can colonize large portions of

the small intestinal tract.

The host immune/inflammatory response may also be a contributing factor in the pathology of

Giardia infection..
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[Treatment is available
First, wet down the area with water (preferably with a wetting agent) or with a hospital-gradd
disinfectant. While wearing the appropriate PPE, clean up all feces, urine and potentially con-|

Hantavirus - an enveloped virus which causes Hantavirus pulmonary syndrome. Hantavirus
pulmonary syndrome (HPS) HPS was first recognized in 1993 and has since been identified
throughout the United States. Although rare, HPS is potentially deadly. Several different types
of wild mice and rats can be infected with hantavirus and pass it in their droppings, urine, or
saliva. The common house mouse does not carry hantavirus, but it is commonly found in Deer
Mice. People can get hantavirus when they touch rodent urine, droppings, or places where
these animals have nested. Dried droppings or urine can be stirred up in dust and breathed in by
people. Hantavirus has not been shown to infect other kinds of animals, such as dogs, cats, or
farm animals. The first symptoms of hantavirus pulmonary syndrome are fever, muscle pain,
and being tired. This happens 1to 3 weeks after a person is exposed to hantavirus. Some people
also get headaches, dizziness, vomiting, or diarrhea. After about 4 to 10 days, people who are
sick with hantavirus infection begin to cough and have shortness of breath. Ifsomeone is sick
with hantavirus pulmonary syndrome and does not get help quickly, he or she may die.
METHOD

m
I
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rotein.
Acute infection with hepatitis B virus is associated with acute viral hepatitis —an illness that
begins with general ill-health, loss of appetite, nausea, vomiting, body aches, mild fever, dark
urine, and then progresses to development of jaundice. Ithas been noted that itchy skin has
been an indication as a possible symptom of all hepatitis virus types. The illness lasts for a few
weeks and then gradually improves in most affected people. A few patients may have more se-
vere liver disease (fulminant hepatic failure), and may die as a result of it. The infection may be
entirely asymptomatic and may go unrecognized. Chronic infection with hepatitis B virus may
be either asymptomatic or may be associated with a chronic inflammation of the liver (chronic

hepatitis), leading to cirrhosis over a period of several years. This type of infection dramatically

increases the incidence of hepatocellular carcinoma (liver kanceﬂ)_

nfectionl This population has a 40% lifetime risk of death
from cirrhosis or hepatocellular carcinoma. Of those infected between the age of one to six,
70% will clear the finfection.

INOCULATIO | TREATME T:
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|

Hepatitis C Virus(HCV) is a small (55-65 nm in size), enveloped, single-stranded RNA virus
of the family Flaviviridae. The hepatitis C virus particle consists of a core of genetic material
(RNA), surrounded by an icosahedral protective shell of protein, and further encased in a lipid
(fatty) envelope of cellular origin. Although hepatitis A virus, hepatitis B virus, and hepatitis C
virus have similar names (because they all cause liver inflammation), these are distinctly differ-
ent viruses both genetically and clinically} Hepatitis C virus is the cause of hepatitis C in hu-
mans. Hepatitis C virus (HCV) infection is the most common chronic bloodborne infection in

the United States; approximately 3.2 million persons are chronically infected.

-
-

Histoplasma capsulatum
H. capsulatum is a fungus that grows in soil and material contaminated with bat or bird drop-
pings. Spores become airborne when contaminated soil is disturbed. Breathing the spores
causes infection. The disease is not transmitted from an infected person to someone else.
Geographicfdistribution: The geographic distribution of Histoplasma capsulatum largely fol-
lows the Ohio, Mississippi and Missouri River valleys.
Histoplasma capsulatum prefers moist soils of high nitrogen content, hence the association with
areas of bat guano or bird droppings.

e There is a classic story of Boy Scouts who were infected while doing their good deed

cleaning out starling roosts!

= Infection has also been documented in spelunkers.
Recent studies (see Klein, 2000; Sebghati ez al., 2000) have enhanced our understanding of how
Histoplasma persists in the host. This yeast lives in the phagosomes of macrophages and is able
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to block phagosome/lysosome fusion and phagosome acidification so as to survive this nor-

mally hostile environment.

\infectedl Treatment of meningoencephalitis and other severe infections is usually initiated with
an amphotericin B formulation, with or without flucytosine. Fluconazole is used for mainte-
nance therapy in HIV-infected patients with cryptococcal meningoencephalitis , and may be

used for patients with milder forms of infection not involving the central nervous system

CLEA ING /DISINFECTING: [ EoalNis oy Siealiiemove ihenvasie ana thHemoldnas]

onel. Instead of
shoveling or sweeping dry, dusty material, carefully wetting the waste and mold with a spray of
soapy water or disinfectant can reduce the amount of airborne dust created during removal.
Once the material is wetted, it can be collected in double, heavy-duty plastic bags, drums, or
other secure containers for immediate disposal. An alternative method is the use of an indus-
trial vacuum cleaner with a high-efficiency filter to suck-up the contaminated material. Ar-
rangements should be made with a landfill operator concerning the quantity of material to be
disposed of, the dates when the material will be delivered, and the disposal location. Iflocal or
state landfill regulations define material contaminated with H. capsulatum to be infectious
waste, incineration or another decontamination method may be necessary. Disinfectants, re-

moval or sealing of contaminated structural components, are commonly employed to meet the

Human Immunodeficiency Virus:

Human immunodeficiency virus (HIV) is a lentivirus (a member of the retrovirus family) that
causes acquired immunodeficiency syndrome (AIDS), a condition in humans in which the im-
mune system begins to fail, leading to life-threatening opportunistic hnfections‘. —
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iedl According to Dr. Jay Glasel of
the University of Connecticut Medical School, C. HIV can persist on dry surfaces for more
than 1 week|
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facultative anaerobic, rod-shaped bacterium that is normally found in the mouth, skin and

intestines of healthy individuals. It naturally occurs in the soil. _

hiabeticsl New antibiotic resistant strains of K. pneumo-
niae are appearing and it currently ranks second to E. coli for urinary tract infections in older

persons. Its primary point of infection is the lungs where is causes pneumonia.
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ractl The
bacterium may enter the body through aerosolized contaminates, through open wounds, by
ingestion, or through the introduction of contaminated medical instruments into natural

orifices. According to Dr. Jay Glasel of the University of Connecticut Medical School,
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_pneumoph]Ja\. Once inside a host, incubation may take up to two

weeks. Initial symptoms are flu-like, including fever, chills, and dry cough. Advanced stages of
the disease cause problems with the gastrointestinal tract and the nervous system and lead to
diarrhea and nausea. Other advanced symptoms of pneumonia may also present. However, the
disease is generally not a threat to most healthy individuals, and tends to lead to harmful symp-

toms only in those with a compromised immune system and the elderly.

METHOD OF TRANSMISSION:

acterial One example might be from breathing in the steam from a

whirlpool spa that has not been properly cleaned and disinfected. The bacteria are NOT spread

from one person to another person.

INNOCULATION / TREATMENT: There is no inoculation. Treatment includes antibiotics.
PPE: Respiratory protection.

CLEANING / DISINFECTION: HEORitol o Legionellaierowthicanioccur irough chemicalior

reatmentsl

Leptospirosis is a bacterial disease that affects humans and animals. Itis caused by bacteria of
the genus Leptospira. In humans it causes a wide range of symptoms, and some infected per-

sons may have no symptoms at all. Symptoms of leptospirosis include high fever, severe head-
ache, chills, muscle aches, and vomiting, and may include jaundice (yellow skin and eyes), red
eyes, abdominal pain, diarrhea, or a rash. Ifthe disease is not treated, the patient could develop
kidney damage, meningitis (inflammation of the membrane around the brain and spinal cord),

liver failure, and respiratory distress.
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Listeria monocytogenes.

This is a Gram-positive bacterium, motile by means of flagella. Some studies suggest that 1-
10% of humans may be intestinal carriers of L. monocytogenes. It has been found in at least 37
mammalian species (including humans), both domestic and feral, as well as at least 17 species
of birds and possibly some species of fish and shellfish. It can be isolated from soil, silage, and
other environmental sources. L. monocytogenes is quite hardy and resists the deleterious effects
of freezing, drying. and heat remarkably well for a bacterium that does not form spores. Ac-
cording to Dr. Jay Glasel of the University of Connecticut Medical School, Listeria spp. can
persist on dry surfaces up to 4 months.

DISEASE ASSOCIATED:

The manifestations of listeriosis include septicemia, meningitis (or meningoencephalitis ), en-
cephalitis, and intrauterine or cervical infections in pregnant women, which may result in spon-
taneous abortion (2nd/3rd trimester) or stillbirth. The onset of the aforementioned disorders is
usually preceded by influenza-like symptoms including persistent fever. It was reported that
gastrointestinal symptoms such as nausea, vomiting, and diarrhea may precede more serious
forms of listeriosis or may be the only symptoms cxpressed.

METHOD OF TRA SMISSION: L. monocytogeneshas been associated with such foods as
raw milk, supposedly pasteurized fluid milk, cheeses (particularly soft-ripened varieties), ice
cream, raw vegetables, fermented raw-meat sausages, raw and cooked poultry, raw meats (all

types), and raw and smoked fish. Its ability to grow at temperatures as low as 3°C permits mul-

Advanced Environmental Disinfection copyright 2011 by Kent Berg 140

Comment [248]: Plagiarized from
http://www.odh.ohio.gov/pdf/idcm/I
eptodfs.pdf; the authors of this paper
cite the CDC as the source (1999)

Comment [249]: Plagiarized from
http://foodsafety.ksu.edu/en/link-
details.php?a=4&c=23&sc=196&id
=155, Listeria monocytogenes -
Bad Bug Book - FDA

28.jun.05

Comment [250]: Plagiarized from
http://www.kaivac.com/a_37-
Bringing Home_Something Other_th
an_Homework_from_School_Microbi
al_Contamination_from_Highly Touc
hed_Objects

Comment [251]: Plagiarized from
http://foodsafety.ksu.edu/en/link-
details.php?a=4&c=23&sc=196&id
=155 Listeria monocytogenes -
Bad Bug Book - FDA

28.jun.05




tiplication in refrigerated foods.

=
=
=28
=
Q
=
<
~

LCMV is carried by rodents and can be passed to humans. Not all people who are exposed to
the virus become ill. Signs and symptoms of LCMV infection are similar to those for influenza
and include fever, stiff neck, malaise, anorexia (lack of appetite), muscle aches, headache , nau-
sea, and vomiting. Symptoms occur 1-2 weeks after exposure.

METHOD OF TRA SMISSIO

LCMV is naturally spread by the common house mouse, Mus musculus.[5) Once infected, these
mice can become chronically infected by maintaining virus in their blood and/or persistently
shedding virus in their urine. Chronically infected female mice usually transmit infection to
their offspring (vertical transmission), which in turn become chronically infected. Other modes
of mouse-to-mouse transmission include nasal secretions, milk from infected dams, bites, and
during social grooming within mouse communities. Airborne transmission also occurs. [°J

The virus seems to be relatively resistant to drying and therefore humans can become infected
by inhaling infectious aerosolized particles of rodent urine, feces, or saliva, by ingesting food
contaminated with virus, by contamination of mucus membranes with infected body fluids, or
by directly exposing cuts or other open wounds to virus-infected blood. The only documented

cases of transmission from animals have occurred between humans and mice or hamsters.
Can other pets transmit LCMV to humans ?

While it might be possible for other animals to become infected with the virus, documented in-
fections in humans have occurred only after exposure to infected mice and hamsters. Human

infections almost always occur from house mice and rarely occur from pet hamsters.
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Meningitis is an inflammation of the protective membranes covering the brain and spinal cord,

Age group Causes of meningitis

Neonates Group B Streptococci, Escherichia coli, Listeria monocytogenes

Infants Neisseria meningitidis, Haemopllllus influenzae, Streptococcus pneumoniae
Children N meningitims, S.pneumomae

Adults S.pneumomae, N meningitidl's, Mycobacteria, Cryptococci

known collectively as the meninges. Meningitis may develop in response to a number of causes,
most prominently microorganisms, such as viruses, bacteria, fungi, and other infectious agents,
but also physical injury, cancer, or certain drugs that spread into the blood and into the cerebro-
spinal fluid. The most common cause of meningitis is viral, and often runs its course within a
few days. Bacterial meningitis is the second most frequent type and can be serious and life-
threatening. Numerous microorganisms may cause bacterial meningitis , but Neissena meningi-
tid1's ("meningococcus") and Streptococcus pneumomae ("pneumococcus") are the most com-
mon pathogens in patients without immune deficiency, with meningococcal disease being more
common in children. Staphylococcus aureus may complicate neurosurgical operations, and Lis-
tena monocytogenes is associated with poor nutritional state and alcoholism. HaemophlJus in-
fluenzae (type B) incidence has been much reduced by immunization in many countries. Myco-
bacterium tuberculosis(the causative agent of tuberculosis) rarely causes meningitis in Western

countries but is common and feared in countries where tuberculosis is endemic.

While some forms of meningitis are mild and resolve on their own, meningitis is a potentially
serious condition due to the proximity of the inflammation to the brain |

and spinal cord. The potential for serious neurological damage or even
death necessitates prompt medical attention and evaluation. Infectious
meningitis, the most common form, is typically treated with antibiotics
and requires close observation. Some forms of meningitis (such as those
associated with meningococcus, mumps virus or pneumococcus infec-

tions) may be prevented with immunization.
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Mycobacterium Tuberculosis. Tuberculosis or TB (short for tubercles bacillus) is a common
and often deadly infectious disease caused by various strains of mycobacteria, usually Myco-
bacten-um tuberculosis in humans. Mycobacterium tuberculosis, is a small aerobic non-motile,
Gram+ bacillus. Tuberculosis usually attacks the lungs but can also affect other parts of the
body. Most infections in humans result in an asymptomatic, latent infection, and about one in

ten latent infections eventually progresses to active disease, which, if left untreated, kills more

than 50% of its victims. Mycobacterium fuberculosis\ fhe bacterium! that Causes fuberculosisi!

neezesl These germs can float in
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the air for several hours, depending on the environment. Persons who breathe in the air contain-

ing these TB germs can become infected. [Primarily anairborne diseaselTB can survive for
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A person with nonresistant active TB who's been effectively treated for at least two weeks is
generally no longer contagious. Rarely, a pregnant woman with an active TB disease may pass
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the bacteria to her fetus.

Bkissing

In the United States, cases of tuberculosis began declining steadily in the 1940s and 1950s
mainly because of antibiotic therapy and improved public health programs. Yet the disease is
still a serious health problem. Millions of Americans are infected with TB without having

symptoms, and some of them will go on to develop activeTB|
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METHOD OF TRANSMISSION: Airborne virus on aerosolized human sputum is inhaled into
the lungs. When people suffering from active pulmonary TB cough, sneeze, speak, or spit, they
expel infectious aerosol droplets 0.5 to 5 umin diameter. A single sneeze can release up to
40,000 droplets. Each one of these droplets may transmit the disease, since the infectious dose
of tuberculosis is very low and inhaling less than ten bacteria may cause an infection. People
with prolonged, frequent, or intense contact are at particularly high risk of becoming infected,
with an estimated 22% infection rate. A person with active but untreated tuberculosis can infect
10-15 other people per yearl.
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PPE: Respiratory protection.
CLEAN! G/DISINFECTION: Pre-clean contaminated area, then apply an EPA-registered
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viruses are highly contagious and as few as 10 viral particles may be sufficient to infect an indi-
vidual. Studies show that human noroviruses can latch onto a stainless steel surface within 10

minutes and survive for weeks] The CDC has estimated that 23 million cases of acute gastroen-
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teritis and at least 50 percent of all food-borne illnesses can be attributed to noroviruses .

Good evidence exists for transmission due to aerosolization of vomitus that

presumably results in droplets contaminating surfaces or entering the oral mucosa and being

swallowed. No evidence suggests that infection occurs through the respiratory system.

-
-

Pseudomonasaemginosa:.isaGram-negative,
aerobic, rod-shaped bacterium which can cause
disease in humans and non-human animals.
Although classified as an aerobic organism, P.
aeruginosa is considered by many as afaculta-
tive anaerobe, as it is well adapted to prolifer-
ate in conditions of partial or total oxygen de-

pletion. Itis found in soil, water, skin flora,
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and most man-made environments throughout the world. Itthrives not only in normal atmos-
pheres, but also in non-oxygenated atmospheres, and has thus colonized many natural and artifi-
cial environments. ltuses a wide range of organic material for food; in animals, the versatility
enables the organism to infect damaged tissues or people with reduced immunity. The symp-
toms of such infections are generalized inflammation and sepsis. Ifsuch colonizations occur in
critical body organs such as the lungs, the urinary tract, and kidneys, the results can be fatal.
Because it thrives on most surfaces, this bacterium is also found on and in medical equipment
including catheters, causing cross infections in hospitals and clinics. Itis implicated in hot-tub

rash. Biofilms of Pseudomonas aeruglnosa can cause chronic opportunistic infections while

protecting these bacteria from adverse environmental factors. —

surfacesl

SARS: Severe acute respiratory syndrome (SARS) is a viral respiratory illness caused by a
coronavirus, called SARS-associated coronavirus (SARS-CoV) that can progress to a poten-
tially fatal pneumonia. SARS was first reported in Asia in February 2003. Over the next few
months, the illness spread to more than two dozen countries in North America, South America,
Europe, and Asia before the SARS global outbreak of 2003 was (contained.
_)cases\. The death rate is higher among older persons. SARS is
caused by a coronavirus, one of a group of viruses that are responsible for about one third of all

cases of the common cold.
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What does "close contact" mean?
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In the context of SARS, close contact means having cared for or lived with someone with
SARS or having direct contact with respiratory secretions or body fluids of a patient with
SARS. Examples of close contact include kissing or hugging, sharing eating or drinking uten-
sils, talking to someone within 3 feet, and touching someone directly. Close contact does not

include activities like walking by a person or briefly sitting across a waiting room or office.

‘ \

as poultry and poultry salads, meat and meat products, milk, shell eggs, egg custards and

sauces, and other protein foods.
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erally realized, and many involve a large number of persons at one time.

S, \(os: persons infected with Salmonella

develop diarrhea, fever, and abdominal cramps 12to 72 hours after infection. The illness usu-
ally lasts 4 to 7 days, and most persons recover without treatment. However, in some persons
the diarrhea may be so severe that the patient needs to be hospitalized . In these patients, the Sal-
monella infection may spread from the intestines to the blood stream, and then to other body
sites and can cause death unless the person is treated promptly with antibiotics. The elderly, in-
fants, and those with impaired immune systems are more likely to have a severe illness. Ac-
cording to Dr. Jay Glasel of the University of Connecticut Medical School, Salmonella typhi
can persist up to 4 weeks on a dry surface, and Salmonella typhimurium can persist on dry sur-

faces up to 4.2 years.

\ ‘
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Shigella. are Gram-negative , nonmotile , nonsporeforming rod-shaped bacteria. The illness
caused by Shigella(shigellosis) accounts for less than 10% of the reported outbreaks offood-
borne illness in this country. Shigella rarely occurs in animals; principally a disease of humans
except other primates such as monkeys and chimpanzees. The organism is frequently found in
water polluted with human feces] Flies are also thought to carry the bacteria. According to Dr.
Jay Glasel of the University of Connecticut Medical School, Shigella spp. can persist on dry

surfaces up to 5 months.

DISEASE ASSOCIATED: Shigellosis (bacillary dysentery). Infections are associated with
mucosal ulceration, rectal bleeding, drastic dehydration; fatality may be as high as 10-15% with
some strains.

METHOD OF TRANSMISSIO : Salads (potato, tuna, shrimp, macaroni, and chicken), raw
vegetables, milk and dairy products, and poultry. Contamination of these foods is usually
through the fecal-oral route. Fecally contaminated water and unsanitary handling by food han-

dlers are the most common causes of contamination,

MRSA stands for Methicillin Resistant Staphylococcus aureus(S. aureus) bacteria. This organ-

ism is known for causing skin infections, in addition to many other types of infections. There
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are other designations in the scientific literature for these bacteria according to where the bacte-
ria are acquired by patients, such as community-acquired MRSA (CA-MRSA), and hospital-
acquired MRSA (HAMRSA) or epidemic MRSA (EMRSA)

Although S. aureus has been causing infections (staph infections) probably as long as the hu-
man race has existed, the MRSA strain has a relatively short history. MRSA was first noted in
1961, about two years after the antibiotic methicillin was initially used to treat S. aureus and
other infectious bacteria. The resistance to methicillin was due to a penicillin-binding protein
coded for by a mobile genetic element termed the methicillin resistant gene (mecA). In recent
years, the gene has continued to evolve so that many MRSA strains are currently resistant to
several different antibiotics. The USA300 group of strains appear to have extraordinary trans-
missibility and fitness and researchers anticipate it will evolve into various strains that will have
a wide range of disease-causing potential in the future. S. aureus is sometimes termed a
"superbug" because of its ability to become resistant to several antibiotics.

Most infections are skin related. However, a major problem with MRSA is that occasionally
the skin infection can spread to almost any other organ in the body. When this happens, more
severe symptoms develop. MRSA that spreads to internal organs can become life-threatening.
Fever, chills, low blood pressure,joint pains, severe headaches, shortness of breath, and "rash
over most of the body" are symptoms that need immediate medical attention, especially when
associated with skin infections. The CDC estimates that MRSA effects 318 out of every
100,000 Americans, making it more common than flesh-eating streptococcus, bacterial pneu-

monia and meningitis combined, and more deadly than AIDS.

The ways people become infected with MRSA include physical contact with someone who is
either infected or is a carrier (people who are not infected but are colonized with the bacteria on
their body) of MRSA, or for people to physically contact MRSA on any objects such as door

handles, floors, sinks, or towels that have been touched or sneezed on by an MRSA-infected

person or carrie. |,

Normal skin tissue in people usually does not allow MRSA infection to develop; however, if

there are cuts, abrasions, or other skin flaws such as psoriasis (chronic skin disease with dry
patches, redness, and scaly skin), MRSA may proliferate. Many otherwise healthy individuals,
especially children and young adults, do not notice small skin imperfections or scrapes and may
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be lax in taking precautions about skin contacts. This is the likely reason MRSA outbreaks oc-
cur in diverse types of people such as school team players (like football players or wrestlers).
dormitory residents, and armed-services personnel in constant close contact. Sports figures
like Peyton Manning, Tom Brady, Kellen Winslow have been affected by this disease. Brady
has had three staph-infection-related procedures since his initial knee surgery. According to

several reports UNC-Ashville 's Kenny George, at 7-7 the nation's tallest college basketball
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Toxoplasma gondii

Toxoplasmosis is one of the best known zoonotic diseases among physicians, veterinarians and
the public. Toxoplasma gondii is a parasite often found in the feces of cats and humans. Nor-
mally producing only flu-like symptoms, it can be fatal to pregnant women and fetuses. Cats
play an important role in the spread of toxoplasmosis . They become infected by eating infected
rodents, birds, or other small animals. The parasite is then passed in the cat's feces in an oocyst
form, which is microscopic. Kittens and cats can shed millions of oocysts in their feces for as
long as 3 weeks after infection . People can accidentally swallow the oocyst form of the parasite
after touching or ingesting anything that has come into contact with a cat's feces that contain
Toxop/asma, In all hosts, the organ- iSm enters a chronic, persistent phase following acute
infection, and this persistence leads to the potential for reac- tivation of clinical disease at a later

date (a particularly serious problem in AIDS patients).
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Vabrio parahaemolyticus;

A bacteria commonly found in fish and shellfish. V. parahaemolyticus-associated gastroenteri-
tis is the name of the infection caused by this organism. Diarrhea, abdominal cramps, nausea,
vomiting, headache, fever, and chills may be associated with infections caused by this organ-
ism. The illness is usually mild or moderate, although some cases may require hospitalization.
The median duration of the illness is 2.5 days. The incubation period is 4-96 hours after the in-
gestion of the organism, with a mean of 15 hours. Disease is caused when the organism attaches
itself to an individuals' small intestine and excretes an as yet unidentified toxin.

METHOD OF TRA SMISSIO

Infections with this organism have been associated with the consumption of raw, improperly
cooked, or cooked, recontaminated fish and shellfish. A correlation exists between the probabil-
ity of infection and warmer months of the year. Improper refrigeration of seafoods contami-

nated with this organism will allow its proliferation, which increases the possibility of infection.

Yersima enterocolitica

Yersiniosis is an infectious disease caused by a bacterium of the genus Yersinia. In the United
States, most human illness is caused by one species, Y enterocolitica which belongs to a fam-
ily of rod-shaped bacteria. Other species of bacteria in this family include Y.pseudotuberculo-
s1s, which causes an illness similar to Y. enterocoliHca, and Y.pestls, which causes plague.
Only a few strains of Y enterocolitica cause illness in humans. The major animal reservoir for
Y enterocolitica strains that cause human illness is pigs, but other strains are also found in
many other animals including rodents, rabbits, sheep, cattle, horses, dogs, and cats. Inpigs, the
bacteria are most likely to be found on the tonsils.

Infection with Y enterocolitica can cause a variety of symptoms depending on the age of the
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INNOCULATIO I / TREATMENT: There is no inoculation. Many infections clear them-
selves, however, persistent infection requires extensive antibiotic treatment.
PPE: Gloves

CLEANING / DISINFECTIO : All surfaces are to be pre-cleaned and disinfected with an
EPA registered product rated for the target organism. Make sure the appropriate dwell time is
observed.
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PATHOGENIC FUNGI

Alternaria is a genus of ascomycete fungi. Altemaria species are known as major plant patho-
gens. They are also common allergens in humans, growing indoors and causing hay fever or
hypersensitivity reactions that sometimes lead to asthma. They readily cause opportunistic in-
fections in immunocompromised people such as AIDS patients. There are 299 species in the
genus. They are ubiquitous in the environment and are a natural part of fungal flora almost eve-
rywhere. They are normal agents of decay and decomposition. The spores are airborne and
found in the soil and water, as well as indoors and on objects. The club-shaped spores are single
or form long chains. They can grow thick colonies which are usually black or gray.

At least 20% of agricultural spoilage is caused by Altemaria species. Many human health disor-
ders can be caused by these fungi, which grow on skin and mucous membranes, including on
the eyeballs and within the respiratory tract. Allergies are common, but serious infections are
rare, except in people with compromised immune systems. However, species of this fungal ge-
nus are often prolific producers of a variety of toxic compounds. The effects most of these com-
pounds have on animal and plant health are not well known. The terms altemariosis and alter-

nariatoxicosis are used for disorders in humans and animals caused by a fungus in this genus,
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Cladosporium is a genus of fungi including some of the most common indoor and outdoor
molds. Species produce olive-green to brown or black colonies, and have dark-pigmented co-
nidia that are formed in simple or branching chains. The many species of Cladosporjum are
commonly found on living and dead plant material. Some species are plant pathogens, others
parasitize other fungi. Cladosponum spores are wind-dispersed and they are often extremely
abundant in outdoor air. Indoors Cladosporjum species may grow on surfaces when moisture is
present. Cladosporjum species are rarely pathogenic to humans, but have been reported to
cause infections of the skin and toenails, as well as sinusitis and pulmonary infections. Ifleft
untreated , these infections could tum into respiratory infections like pneumonia.

The airborne spores of Cladosporjum species are significant allergens, and in large amounts
they can severely affect asthmatics and people with respiratory diseases. Prolonged exposure
may weaken the immune system. Cladosporjum species produce no major mycotoxins of con-

cern, but do produce volatile organic compounds (VOCs) associated with odors.

speciesl
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Geotrichum is a yeast found worldwide in soil, water, air, and sewage, as well as in plants, cere-
als, and dairy products. Geotrichum strains produce rapidly growing, white, dry, powdery to
cottony colonies, resembling "ground glass." When disturbed on the surface, the colony be-
comes yeast-like or slimy. The optimal growth temperature is 25°C. Most strains either do not
grow at all or grow weakly at 37°C . Itis also found in normal human flora and is isolated from
sputum and feces. The genus Geotn"chum includes several species. The most common one is
Geotrichum candidum. Geotrichum cla vatum and Geotrichum fici are among other Geotrichum
species. As well as being a colonizer of the intestinal tract, Geotrichum spp. may cause oppor-
tunistic infections in immunocompromised host and these infections are referred to as
geotrichosis. The infections are usually acquired via ingestion or inhalation. Bronchial and pul-
monary as well as disseminated infections and fungemia due to Geotrichum have been reported .
Ithas also been isolated from infections resulting from ftrauma.

Penicillitum arc ubiquitous soil fungi preferring cool and moderate climates, commonly present

_substancesl Commonly found in soil, food, cellulose and grains, it is also
found in paint and compost piles. Itis also commonly found in carpet, wall paper, and in or-

ganic substances inside interior fiberglass duct \insulation—
_nycotoxinslwhich are a common cause of extrinsic asthma (immediate-

type hypersensitivity: type I). Acute symptoms include edema and bronchi spasms, chronic

cases may develop pulmonary emphysema. Many patients complain of a suffocating or gasping
sensation when suffering from the effects of penicillium toxicity. Ithas also been implicated in
causing allergic reactions, hypersensiti vity pneumonitis, and a variety of severe lung complica-
tions. It may cause sarcoidosis, fibrosis, or allergic alveolitis in susceptible individuals, or pa-
tients who have been exposed over long periods of time, depending on the strain.

Penicillium Aurantiogriseum produces mycotoxins that when ingested or inhaled in large quan-
tities, can cause considerable harm to humans and other mammals. As with all toxigenic fungi,
exposure to penicillium does alter human DNA and can cause permanent neurolo gical, patho-
logical, immunological and psy chological damage. Penicillium mameffei produces many seri-
ous infections that can be focal or disseminated that can affect the bone marrow, kidneys, lungs,
intestines, liver, spleen, skin, and soft tissue. The clinical manifestations most commonly asso-
ciated with Penicillium mameffeiare are fever, weight loss, anemia, skin lesions, cough, hepa-
tomegal y, adenopathies, and pulmonary infiltrates. Apparently, several points of entry are pos-

sibly for Penicillium mameffei. The skin, inhalation, and all points of the digestion tract.
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-When\ the agents are introduced through abraded skin, cutaneous disease develops. In-
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gestion leads to Gastro-Intestinal disease, primarily among malnourished persons.
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CHAPTER
17
Glossary

Advanced Environmental Disinfection copyright 2011 by Kent Berg |57




Glossary:

Aerobe-Anorganism,especially abacterium, requiring oxygentolive.

Anaerobe- An organism, especially a bacterium , not requiring oxygen or free oxygen to live.

Antibodies- (also known as immunoglobulins) are gamma globulin proteins that are found in blood or other
bodily fluids of vertebrates, and are used by the immune system to identify and neutralize foreign objects, such

as bacteria and viruses.

Binary fission- The process by which bacteria reproduce )nonsexual reproduction), dividing in two under ideal
conditions.

Chelating Agents- Chemicals that combine with metal ions and remove them from their sphere of action, also

called sequestrants. They are used in food manufacture to remove traces of metal ions which might otherwise
cause foods to deteriorate and clinically to reduce absorption of a mineral, or to increase its excretion.

Colony- A cluster of microorganisms that is growing within, or on the surface of, a nutrient medium and that
contains millions of bacteria cells.

Contraindicated- is a condition or factor that serves as a reason to withhold a certain medical treatment.
Enveloped viruses- Many viruses (e.g. influenza and many animal viruses) have viral envelopes covering their
protein capsids. Functionally, viral envelopes are used to help viruses enter host cells. The viral envelope fuses
with the host's membrane , allowing the capsid and viral genome to enter and infect the host. The lipid enve-
lope of these viruses is relatively sen sitive to disinfectants, therefore these viruses are easier to kill than non-
enveloped viruse s, have limited survival outside host environments , and typically must transfer directly from
host to host.

Efficacy- Power or capacity to produce a desired effect; effectiveness

Excystation- Removal from a cyst; denoting the action of certain encysted organisms in escaping from their
en velope.

Facultative- Able to grow either with or without the presence of free oxygen.

Fomite- a term for any inanimate object that can serve as a home for microbes, and transfer disease-causing
organisms to living hosts. Your desk, your tools, and even your pen are all fomites. Very few things we en-
counter in our everyday activities are sterile, or microbe-free. You are most likely to find microbes in and on
dark, moist objects that frequently come into contact with food, dirt or vegetation.

In vivo- occurring or made to occur within a living organism or natural setting.

Macrophage: A type of white blood cell that ingests (takes in) foreign material. Macrophages are key players in
the immune response to foreign invaders such as infectious microorganisms.

Oocysts- A thick-walled structure in which new offspring develop and that serves to transfer them to new hosts.
Outbreak - the occurrence of a large number of cases of a disease in a short period of time.
Pandemic- an epidemic that affects multiple geographic areas at the same time.

Parasite —an animal or plant that lives in or on another, and from which it obtains nourislunent.
Pathogen - any disease-causing agent; i.e virus, bacteria or other microorganisms.
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Protease —any enzyme that catalyzes the splitting of interior peptide bonds in a protein.

Protein - any of a group of complex organic compounds which contain carbon, hydrogen, oxygen, nitrogen and
usually sulfur, characteristic element bein g nitrogen ; widely distributed I plants and animals.

Protozoan- protozoa are one-celled microscopic members of the animal kingdom. They do breathe, move, and re-
produce like multicelled animals. They live in water or at least where it is damp. Animals in this group include the
paramecium , the euglena and the amoeba.

Resevoir host —a host that carries a patho gen without injury to itself and serves as a source of infection for other
hostorganisms.

Retrovirus- an RNA virus that is replicated in a host cell via the enzyme reverse transcriptase to produce DNA
from its RNA genome. The DNA is then incorporated into the host's genome by an integrase enzyme. The virus
thereafter replicates as part of the host cell's DNA. Retroviruses are enveloped viruses that belong to the viral fam-
ily Retrovindae.

RNA (ribonucleic acid) —anucleic acid that governs protein synthesisinacell.
Saponify - form soap

Spore- A stage at which some rod-shaped bacteria develop a thickened capsule that allows them to tolerate heat,
extreme cold, high salt conditions, drying, and high acid conditions.

Toxin- A poison produced by a living microorganism .

Vaccine- a biological preparation that improves immunity to a particular disease. A vaccine typically contains an
agent that resembles a disease-causing microorgani sm, and is often made from weakened or killed forms of the
microbe or its toxins. The agent stimulates the body's immune system to recognize the agent as foreign, destroy it,
and "remember" it, so that the immune system can more easily recognize and destroy any of these microorganism s
that it later encounters.|
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Acariasis 107

Accelerated Hydrogen Peroxide (AHP) 68, 71
Ac inetobacter 27
Acintobacter baumannii 121
Adenosine Tri Phosphate (ATP) 51, 92
Adenovirus 91

Aerobes 10

Aflatoxin 97

Alcohol 60, 62, 71

Allergies 19, 20

Alternaria 97, 153
Anaerobes 10

Anthrax 23

Antibod ies 25

Antimicrobial efficacy chart 71
Aspergillis 72, 97, 153
Aspergillosis 103, 107
Asthma 20

ASTM 78

Avian influenza 121

Bacilli 9, 16, 23

Bacillus 9, 16, 23

Bacillus cereus 122

Bacillus subtilis 72

Bacteria 9

Bacterial Spores 72
Bacteroids 123
Baylisascaris prycyonis 124
Bioburden 34

Biofilm 11, 36, 61

Biohazard Levels 23
Bioluminescence 51

Bird feces 103
Blastomycosis 107

Bleach 60, 63, 71

Blood 88

Booties 81

Boots 81

Botulinum 17

Bovine Spongeform Encephalopathy 22, 23
Campylobacter 100, 125
Candida albicans 126
Candida sp 72

Candidiasis 103, 107
Canine Hepatitis 23
Capillariasis 107
Carbohydrate-based soils 36
Chicken Pox 23
Chlamydiosis 103, 107
Chlohexidine 59

Chlorine 63

Chlorine Dioxide 70
Cladosporium 97, 154
Clostribium perfringens 127
Clostridium 17, 96
Clostridium botulinum 72
Clostridium difficile 27, 62, 64, 69, 72, 127
Clostridium sporogenes 72
Clostridium tetani 72
Coccidiosis 103, 107
Coconut soap 62

Cold zone 30

Coliform bacteria 72

Contact time 59

Cover-alls 78

Coxsakievirus 72
Creutzfeldt-Jakob Disease (CJD) 22, 72
Cryptococcosis 103, 107
Cryptococcus neoformans 128
Cryptococcus sp. 72
Cryptosporidium 91, 100
Cryptosporidium parvum 129
Cyclospora cayatenensis 130
Cytomegalovirus 72

Dengue fever 23

Detergents 38

Disease Transmission 25
Disinfectant 57

Disphary xiasis 107
Dodecanoic acid 62

Dwell time 59

E. Coli 23, 27,91, 96, 132
Ectoparasites 103
Elastomeric facepiece respirator 83
Electro-Static Sprayer 45
Encephalitis 103, 107
Endotoxins 91

English sparrows 103
Enterobacter 57
Enterococcus 27
Enterococcus faecium 131
Enterovirus 91

Enveloped virus 18, 72
Enzyme Detergents 39
Erysipeloid 107

Ethanol 62

Exotoxins 16

Eyewear 74

Eyeworm 107

Eysipeloid 103
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Face shield 74

Facultative anaerobes 10
Fat-based soils 36

Fecal contamination 91
Filtering facepiece respirator 82
Fit testing 77

Fomites 27

Foodborne infection 95
Foodborne intoxication 95
Formaldehyde 58

Fungi 19, 72

Fusarium 97, 154

Gapeworm 107
Gastroenteritis 100

Geotrichum 155

Geotrichum 97

Ghonnorea 88

Giardia 91, 100, 132

Gloves 79

Glutaraldehyde 58, 60, 64
Goggles 74

Gram +and - 11, 12, 13, 14, 15
Hand washing 86

Hantavirus 18, 23, 134
Hantavirus Pulmonary Syndrom (HPS) 109
Haustoria 19

Helminths 103

Helminths 91

HEPA 29

HEPA 75

HEPA 84

Hepatitis A Virus (HAV) 23,72, 91, 134

Hepatitis B Virus (HBV) 18, 23, 62, 72, 88, 135
Hepatitis C Virus (HCV) 23, 62, 72, 88, 136
Herpes 18, 72

High Flow Fluid Extraction (HFFE) 41
Histoplasma capsulatum 136

Histoplasmosis 103, 104, 107

Hood 74
Hot zone 30

Innoculation 89

Inorganic matter 60

lodine 60

lodophor 65, 71

Isopropanol 62

Kevlar 79

Klebsiella 27, 57, 138

Latex Gloves 79

Leather Gloves 79

Legionella 139

Leptospirosis 110, 139

Lipid Virus 72

Lipids 18

Listeria 95, 140

Listeriosis 107

Low Vapor Steam 44, 45, 49
Luminometer 51

Lyme Disease 23

Lymphatic Chorio meningitis virus (LCMV) 110, 141
Lytic cycle 18

Macrophages 25

Malaria 23

Mask 75

Measles 23

Meningitis 142

Mesophiles 10

Microbes 9

Microbial resistance (chart) 72
Microfiber 40, 46, 48, 93

Mold 19, 97

Mops | Mopping 40
Methycillin Resistant Staphylococcus Aureus
(MRSA) 27

Mucin loop 60

Mumps 23

Mycobacteria 27, 59, 72
Mycobacterium bovis 72
Mycobacterium chelonae 72
My cobacterium tuberculosis23, 64, 72, 103, 107,
143

Mycotoxins 20, 21, 97, 155
Newcastle disease 103, 107

Human Immunodeficiency Virus (HIV) 18, 23, 62, 88, NFPA 77, 79

137

Hydrogen Peroxide 65
Hydrophilic 37
Hydrophobic 37
Hyphae 19
Hypochlorite 63
Immune system 25
Incubation period 25
Infection 20

Influenza 23

Nitrile gloves 79

Non-enveloped viruses 18, 72

Non-lipid viruses 72

Norovirus 72, 96, 145

Norwalk-like virus 72

Obligate aerobes 10

Obligate pathogens 10

Occular Histoplasmosis Syndrome (OHS) 103
Opportunistic pathogens 10
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Organic matter 60

Organic Vapor cartridge 77, 84
Paracetic acid 70

Parasitic 10

Paratyphoid 107

Parvovirus 91

Pasteurellosis 107
Pennicillium 97, 155
Peroxygens 65

Personal Protective Equipment (PPE) 74, 76, 77, 78,
79, 81

pH 60

Phenolic 59, 60, 66, 71

Pigeon lung 104

Pigeons 103

Pine oil 59

Plague 111

Poliovirus 72

Powered Air Purifying Respirator (PAPR) 85
Pox 107

Prion 22, 72

Prodromal period 25
Protein-based soils 36
Protozoa 91

Pseudomonas 27, 58, 72, 145
Pseudomonas aeruginosa 72
Pullorum disease 107

Q-fever 107

Quaternary Ammonium Compound 59, 60, 67, 71
Rat-bite fever 112

Relative humidity 61
Respirator 75

Respiratory Protection 82
Rhinovirus 72

Rhizopus 97, 156

Rift valley fever 23

rotavirus 91

RSV 72

Salmenellosis 103, 107 112
Salmonella 23, 27, 64, 72, 91, 96, 100, 147
Sanitizer 56

Sanitizing 98

Saprophytic 9

SARS 23, 146

Scrapie 23

Scrubbie 48, 93

Serratia marcescens 27
Shigella 27, 91, 148

Siga toxin 132

Sodium Hypochlorite 60, 63, 71
Spaulding 60
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Spore-forming Bacteria 16
Sporicide 57

Sprials 9

Spriochaete 9

Squeegee 42, 48

Staphylococcus 27, 57, 64, 72, 148
Starlings 103

Sterilant 57

Streptobacillus moniliformis 112

Streptococcus 27

Streptococosis 107

Supplied air 85

Surfactants 38

Taeniasis 107

Temperature 60

Tetramariasis 107

Thymol 66

Toxicity labeling 58

Toxoplasma gondii 150
Toxoplasmosis 103, 107
Transmissible Gastroenteritis 107
Trichomoniasis 107

Trichophyton sp 72

Trypansomiasis 107

Tuberculosis 23, 64, 72, 103, 107, 143
Tularemia 113

Ulcerative enteritis 107

Vabrio parahaemolyticus 151
Vancomycin Resistant Enterococcus (VRE) 27, 131
Vaporized Hydrogen Peroxide (VHP) 70
Varicella 23, 72

Variola virus 23

Vector 27, 100

Vegatative bacteria 16, 72

Vibriosis 107

Vinyl gloves 79

Virion 17

Viruses 17

Volatile Organic Compound (VOC) 20
Warm zone 30

Water hardness 60

West nile virus 23

Wipes 42, 47

Yersinia entercolitica 151

Yersiniosis 103, 107

Zoonotic 100
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SUMMARY:

Since 1996, Kent has been dedicated to the research and practical application of
cleaning and disinfection practices for the international industry that provides cleanup and
disinfection of biological health hazards. Prior to that time, he has spent over twenty years
in government public safety, including over twelve years of public safety management. His
private Sector entrepreneurship includes the creation and successful operation of several
businesses and the creation of a patented medical resuscitator. Civic responsibility includes
serving as the president of an international non-profit organization, serving three consecu-
tive terms as a County commissioner, and sitting on several public service committees.

CEO OF BIOCARE INC.

In 2001 BioCare was contracted by the U.S. Government to decontaminate a postal facility
within the Veterans Medical Center in Washington,DC that was contaminated with an-
thrax, and following hurricane Katrina,BioCare cleaned scenes in New Orleans after de-
composing bodies were removed. His company has also performed Cruise Ship decontami-
nation for Norovirus, and MRSA disinfection.

DIRECTOR OF THE NATIONAL INSTITUTE OF DECONTAMINATION SPECIALISTS
(NIDS)

NIDSteaches specialty decontamination, ie.crime scenes, meth labs, disease outbreal:?s, and
other unusual challenges. Kent has personally trained over 250 companies across the U.S.,
Canada, Australia, and the U.K., and has provided countless others with technical assistance.
Cities, Counties and the military have prepared bid requests for biorecovery services

through consultation with Mr. Berg.

OPERATIONS COORDINATOR, GREENVILLE COUNTY EMERGENCY MEDICAL
SERVICES

From 1983 to 2000, Kent rose in rant:? and responsibility, culminating in the supervising of
the daily operations of 126 full-time employees and 28 emergency vehicles. Subordinates
included four field Lieutenants, one Logistics Coordinator, one Dispatch Lieutenant, four-
teen dispatchers, twelve Rescue Sergeants, fourteen Station Chiefs, and 80 Paramedics. In
his administrative capacity, he helped prepare the $6M annual budget, served as the Mu-
tual Aid Coordinator and applied for federal grant monies. In his operations capacity, he
served as the mass casualty and disaster liaison with the County Emergency Preparedness
Division. Over the course of 17 years, Kent served in a variety of capacities, including:
Paramedic, Field Lieutenant on Heavy Rescue True!:?, Shift Captain - responsible for 20
paramedic personnel on B Shift; Logistics Coordinator - in charge of supplies and equip-
ment, all bid preparations and review, as well as annual supply budget, and served as
HAZMAT medical coordinator. He investigated all accidents and incidents, served as the
public liaison in conflict resolution, media liaison (often appearing on local news), and issued
disciplinary actions as well as commendations. During his time with Greenville County EMS,
it was selected as National EMS System of the year, and he was selected an unprecedented
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three times as employee of the year.

TISSUE RECOVERY COORDINATOR, LIFEPOINT

Assigned to the Upstate South Carolina office, Kent served on the tissue recovery surgical
team which harvested human organs and tissue for transplant. His position on the surgical
team was to perform surgical procurements of whole globe eyes,corneas, tissue,tendons,
bones, joints and more in the operating suites of hospitals using accepted surgical sterile tech-
niques.

FORMAL EDUCATION:
Business Management Major 3.9GPA
Greenville Community College  1987-1989

OTHER EDUCATION AND CERTIFICATIONS:

South Carolina Advanced EMT (ParamediC) Fluent in endotracheal intubation, in-
travenous therapy, cardiac defibrillation /cardioversion, 12-lead EKG interpretation,pharma-
cological therapies,and trauma care. In-service training included certifications in neonatal
care, ACLS, PHTLS,and PALS. Certification has expired.

Certified Emergency Vehicle Operations Course Instructor. Taught high- speed eva-
sive maneuvers,accident avoidance, and vehicle control in sl:?ids to emergency personnel
driving automobiles, ambulances, and heavy rescue trucl:?s.

Federal Law Enforcement Training. Police Academy Class 284 at the Federal Law
Enforcement Training Center in Brunswicl:? Georgia. Course included police procedure, crimi-
nal law, investigative techniques,crime scene photography, fingerprinting, arrest procedures,
self-defense, high-speed pursuit, lethal & non-lethal weapons proficiency and legal documen-
tation. Graduated in top 4% of class.

HazMat, Hazwoper Technician. Training includes identification, mitigation,and
remediation of hazardous material releases through the use of tools, personal protective
equipment, respirators, neutralization chemicals, control devices, and storage containers.
(Also served as County HAZMAT team medical coordinator)

BioRecovery Technician Instructor. BioRecovery is the industry responsible for the
cleanup and decontamination of biological hazards. Course content includes microbiology,
disease, personal protective equipment, federal regulatory compliance, equipment use,
cleaning and antimicrobial chemicals, efficacy of disinfectant types, containment,decomposi-
tion deodorization,specialty devices,pad aging of waste,crime scene preservation, post
traumatic stress, documentation, and photography .

Bloodborne Pathogen Training Instructor. Course includes employer obligations, dis-
ease processes,methods of disease transmission,common bloodborne diseases, personal pro-
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tective equipment, engineering controls, principles of disinfection, pacl:?aging of infectious
waste, inoculation benefits, safety precautions, injury reporting and medical follow-up care

Certified Respirator Trainer. Trained and Certified by the 3M company to educate
students about the design, proper use, benefits, dangers, inspection,cleaning, storage, and fit
testing of various types of negative and positive-pressure respirators including filtering
facepiece,elastomeric half and full-face respirators, and masl:?ed and hooded powered air
purifying respirators.

Microbial Remediation Technician. Certified by Restoration Consultants of California.
Trained inthe recognition, mitigation and remediation of contaminated indoor environ-
ments. Topics included microbiology, commonly found bacteria and fungi,health hazards,
moisture mitigation, containment,eradication, antimicrobials,pre and postair/surface sam-
pling,and documentation.

Radiological Monitoring. Certificate and class from the South Carolina Emergency
Management Division. Course included classes of radiation, radiation scenarios, health haz-
ards of radiation,protection factors, detection devices and their operation, and the interpre-
tation of those instrument readings.

Clandestine Drug Lab Decontamination Specialist Instructor. Trained by Michael
Miller, DEA instructor, and Charlie King, CLANLAB decon specialist. Course included history
of various illegal drugs, lab recognition,types of manufacturing methods and their hazards,
use of Photo-lonization Detection instruments, gas vapor monitors, air/surface/well/
groundwater/septic sampling,lab analysis, booby-traps,personal protective equipment, de-
contamination,padwging, disposal, and documentation.

Incident Command Instructor. Phoenix Fire Department, AZ. Incident Command is a
concept that facilitates control and coordination of multiple agencies or groups as they worl:?
toward a common goal of accomplishing a specific mission, usually for the protection of life,
property,or the environment. Course includes history and description of incident command,
concepts and principles, mal:?eup components, implementation, command procedures, com-
mand structure, divisions,groups/sectors, logistical materials,and documentation.

Media Relations. Course included the five "w's" . preparation, handling a news confer-
ence, developing a sound worl:?ing relationship with the media, reactive vs. proactive, the in-
terviewing process, and mocl:? media interviews.

Weapons of Mass Destruction Training.
Emergency Responseto Terrorism -FEMA/SCEPD
Disaster Management Training - FEMA
Weapons of Mass Destruction Class - SC Fire Academy
Emergency Management Conference on Terrorism - SCEMA
Toxicology of Chemical Warfare Agents — EPA
Int'l Conference on Biological and Chemical Terrorism-Dept of State
WMD Response - Center for Domestic Preparedness
Response to Suicide Bombing Incidents- New Mexico Tech
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Forensic Chemical Recognition and Safety. Las Vegas Metro Police Crime Lab.
Course included recognition of the various types of crime scene investigative chemicals, their
application and use, and the hazards associated with each.

Foreign Animal Disease IAg-Terrorism Instructor. Trained through KirRwood Com-
munity College through a grant from the Dept. of Agriculture - APHIS. Course includes all
phasesofhandlingoutbreasincludingcontainment, euthanasia, disposal, and disinfection.

OTHER NOTEWORTHY ACCOMPLISHMENTS:

Founder, Past President, Current Board Member of the American BioRecovery Asso-
ciation. ABRA is an international non-profit trade group representing the biological decon-
tamination industry. ABRA represents crime scene cleanup and disease outbreaR remedia-
tion firms in the U.S,Canada,England and Australia. ABRA was formed in 1996 and is rec-
ognized by the U.S. government agency NIOSH as the foremost authority on crime scene
clean-up/decontamination. Annual conferences are held throughout the U.S,and feature
spea ers from various applied disciplines.

Inventor of the Berg Resuscitation Apparatus. This is a medical resuscitator adjunct
device designed to be used by paramedics and emergency medical technicians. The advan-
tage of the device is that it allows two-person CPR 7o be performed by only one person.
Used in situations where personnel are scarce,superior care can be given with a much higher
probability of lives saved. The device was reviewed by the FDA and given approval,and
evaluated by some of the top pre-hospital device evaluators in the country. It was favorably
written up in medical journals and given the "thumbs-up" by Dr. Peter Safar, the Nobel Prize
winning physician attributed with the invention of modern-day CPR. Device was sold 7o res-
cue squads, ems agencies and U.S. Navy.

Author of fwo booRs. In response 7o a need fo standardize the training of BioRecov-
ery Technicians, Mr.Berg researched and wrote the "Crime and Trauma Scene BioRecovery
Technical Manual" and the "Clandestine Drug Lab Residue Decontamination Manual,,. Both
manuals are composed of over 200 pages each. The technical manuals are professionally
bound and contain over 100 color diagrams and photographs. The crime scene manual is
now the official textbooR for the national biorecovery technician certification class given by
the American BioRecovery Association in the U.S.and Canada;has been adopted as the
standard for training in Queensland Australia,and is considered the standard reference
around the world.

Freelance Writer for ICS and R&R journals. Articles expound on the administrative
and technical aspects of biological remediation outside of the healthcare environment.

Chairman of the IICRC Committee for Crime Scene Cleanup Standards.
Mr.Berg was recently honored 7o be invited by the IICRC 7o chair the standards committee.
The IICRC is recognized as the international standards setting organization in the cleaning
and restoration industries.
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CIVIC DUTY:

Former Safety Committee member of the Greenville County School District. Helped write the
emergency/disaster plan for the County school system, and taught teachers and principals
how to deal with injuries and illnesses occurring at school.

Former Member of the Greenville Safe Communities Program. Participated in various pro-
jects to encourage and ensure the safety of the county residents. Programs included child
safety-seat ched:?s, railroad crossing safety programs, Halloween safety, and child safety day.

Former Member of the Greenville County DUl Tasl< Force. Participated in media campaigns
to reduce accidents and fatalities related to intoxicated drivers. Put on reenactments of
crashes and their aftermath to teens and others convicted of first offense DUI.

Former Chairman of the Anderson County EMS commission. Served for three consecutive
terms overseeing the planning,contracting, and compliance of eight ambulance/rescue ser-
vices under contract to provide Emergency Medical Services to the citizens and guests of
Anderson County. Presided over the commission meetings,evaluated proposals and con-
tracts,represented the commission at County Council meetings.

Amateur Radio Operator. Currently holds a Technician level amateur radio license (KB4CSl)
which permits the operation of high-powered two-way radio equipment on a variety of
short, medium, and long-range frequencies. Amateur radio has regularly played an impor-
tant role in maintaining communications during disasters when other forms of communica-
tion (including public safety) fail.

MEDIA AND SPEAKING ENGAGEMENTS

Author of articles for Criminal Justice Magazine, Cleanfax Magazine, Remediation & Resto-
ration Magazine, Bio-Graph Newsletter, ICS.

Featured speal<er at the Restoration Industry Association (RIA) Conference in San Diego on
Crime & Trauma Scene BioRecovery -2007,

Speal<er at South Carolina Board of Realtors.

Featured Speal<er at the "Connections" restoration conference in Clearwater, FL2010
Teach 14 classes per year. Students have come from as far away as New Zealand, UK, Can-
ada, Australia, and Belgium.

Special Segments on crime scene cleanup with ABC, NBC and FOX affiliates.

Quoted in newspapers:NY Times,Chicago Tribune, LA Times, and dozens of local papers.

MEMBERSHIP :

American BioRecovery Association, Association for Professionals in Infection Control and Epi-
demiology,International Association of Hazardous Materials Technicians,National Environ-
mental Health Association .
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