Black Mold
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Objectives
1. To become familiar with the clinical symptoms associated with mold

exposure

2. To discuss limitations of our current knowledge in the field of clinical
mycotoxicology

3. To review the methods used by our medical center in determining
clinical correlation between mold exposure and the response.

Every time that black mold is mentioned in the press, local and state health
authorities become inundated with phone calls from individuals overcome with fear about
the unknown horrors affiliated with these molds. What is really understood and what is
yet to be clarified regarding these and other molds?

What are Molds?

Fungi are ubiquitous, generally microscopic group of organisms and
consist of several families. Mushrooms and certain corals are varieties of
fungi that are not microscopic. Once believed to be a part of the plant
family, most experts now believe that fungi should be regarded as a
separate kingdom. There are a number of reasons for this. Fungi do not
have cholesterol in their membranes but rather ergosterol. Fungi do not
require chlorophyll. Fungi contain chitin in their cell wall instead of
cellulose or lignin as found in the plant world. There are over 100,000 types
of fungi. About 90% of these are Ascomycota . Ascomycota are spore
formers and have in common a structure termed the ascus. The Ascus
forms asexual spores. Sexual spores may also be formed, dispersed by
conidia in some species. As parasites, Ascomycetes account for most of
the animal and plant pathogens including Pneumocystis carinii,
responsible for pneumonia of humans with compromised immune systems
and Ophiostoma ulmi, the Dutch elm disease fungus that is responsible for
the demise of elm trees in North America and Europe



Ascospores inside the ascus

A vast majority of this class are the terrestrial, filamentous molds
called Euascomycetes. It is from this group that toxic products termed
mycotoxins are produced. Molds produce a number of other compounds
extracellularly. These include volatile organic hydrocarbons, B-D-
glycans, enzymes and a variety of toxins including endotoxins. The
products permit survival of the molds in a hostile environment. They work
in concert to breach cellular wall of other organisms, attack cellular
material and cause death of other living organisms. Their products are
potentially toxic to plants, other molds, insects, and animals and
sometimes man.

Some mold-derived compounds have beneficial uses, including
ergot for migraine headache, nystatin for yeast infections, penicillin,
cephalosporins, streptomycin, and other fungal derived antibiotics, and
cyclosporin used in transplants. Other times molds can be detrimental.
Ergot is believed to be responsible for clusters of strange behavior and
mass hysteria described in the Middle Ages in villages where the populace
apparently consumed mold-laden bread. In recent years, there has been an
increasing concern that mold derived compounds are associated with
human illness. “#*%° This article is a review of these associations.

Indoor Molds

We all encounter molds. For the average healthy person, they
produce no noticeable harm. Molds are ubiquitous, which means they are
everywhere, both indoors and outdoors. It is not likely that they may be
avoided entirely. Every time you open a door more than a billion mold
spores blow in. In immunocompromised subjects such as those with
immune deficiencies, HIV, poorly controlled diabetics, those on cortisone
in moderate to high dosages, those on immune suppressive drugs
including some used for arthritis and especially those with allergic
tendencies, molds can present a special problem. In high enough
concentrations, even normal subjects may develop a variety of symptoms.



The concentration of molds is determined by an indoor
environmental assessment by a trained individual. Certain guidelines must
be followed to obtain a thorough and reproducible analysis. ® The samples
collected must be sent to a laboratory preferably accredited by the AIHA
Environmental Microbiology Laboratory Accreditation Program. Such
laboratories must participate in quarterly proficiency testing. Air sampling
must always be compared to outdoor sampling done at the same time.
When the air is sampled, it is known that well identified and relatively low
numbers of species are present in each sample. Scientists still sometimes
have minor confusion with mold identification or classification but in
general, the kinds of molds in the indoor environment are well known. The
specialist that determines mold types and concentrations is a mycologist.

Very common indoor species in temperate and subtropical climates
are Cladosporium, Aspergillus versicolor and flavus, Penicillium
chrysogenum, Penicillium brevicompactum, Wallenia sebi and Eurotium
herbariorion and various species of Alternaria. Stachybotrys chartarum
(atra), well not rare, is not among the most common molds encountered.
For a complete list one is referred to Samson

Mycotoxins

It is known that molds can act as allergens, irritants, infectious
agents or toxicants. The latter effect occurs from the production of
chemicals called mycotoxins, which derive their name from mykos (mold or
myco) and toxicum (toxin.) There are well over a four hundred mycotoxins
that have been identified and theoretically every type of mold makes some
variety of mycotoxin to help insure its survival.

Mycotoxins have been known to affect animals for many years but in
1955, when it was found that some substance associated with moldy
peanut meal caused the death of over a 100,000 turkey poults in England,
scientists all over the world became interested. The peanut meal from
South America, in this case, led to the rapid discovery of the most
carcinogenic natural substance known, the mycotoxin aflatoxin.
Scientists began to wonder how many other mycotoxins there were and if
any more proved as carcinogenic as aflatoxin. Later five classes of
mycotoxins were identified - aflatoxins, fumonisins, rubratoxins, and
trichothecenes and ochratoxins. Several new classes are becoming
investigated as well. All have the potential to destroy plants, animals and
sometimes man. All molds produce mycotoxins but some are more potent
than others. Also some molds make mycotoxin some times and not others.
This is dependent on the substrate and temperature and other atmospheric
conditions and to a lesser extent the strain. Mycotoxins are secondary
products of metabolism that vary from one fungal species to another. They
produce a disease termed mycotoxicosis in both animals and man, in
nature by ingestion of contaminated food products and sometimes by
inhalation. The mycotoxins are produced in the mycelia of the molds and



can be carried by fragments of molds or carried on mold spores or even
particles of house dust. Since they are lipophilic, trichothecene mycotoxins
can theoretically pass through the skin. In warfare all of these routes as
well as a transcutaneous route become important. These mycotoxins are
cytotoxic to most eukaryotic cells. They inhibit protein synthesis including
RNA and DNA and cause apoptosis. T2 toxicity (LD  5) in primates
grpoolr}lizeys) was 0.8 mg/kg intramuscularly and 8 mg/kg dermally in DMSO.

Mycotoxins used as a Warfare Agent

The potency of aflatoxin caused the United States military to investigate a number
of mycotoxins, of which only one was weaponized. This compoBid4$, 8")-12,13, -
Epoxytrichothec-9-ene-3, 4,8,15-tetrol 4,15-diacetate 8-(3-methylbutan8ate)
hydroxy -4$, 15-diacetyloxy-8"-(3-methylbutyryloxy)-12,13-epox§ yicothecene that

was termed T2. This trichothecene is a fusariotoxin produced by
fusarium tricinctum and strains of f. oxysporium.

T2 was placed in a number of types of weapons by the United States
for potential use in future wars. It was never used according to military
sources. In 1969, President Nixon issued an executive directive that
provided that all biologic and chemical weapons in the US inventory are
destroyed. Over the next six years, the US and many other nations
(including Iragq and the Soviet Union) signed treaties to ban the use of
chemical and biologic agents. It is believed that the Soviet government had
first hand knowledge of the potency of T2. From 1942 to 1947, more than
10% of the population of Orenberg, near Siberia, was fatally affected by
overwintered millet, wheat and barley. Extensive investigations after the
war indicated that a toxin from Fusarium, a mold, caused these deaths. The
condition was called alimentary toxic aleukia (ATA). The specific mycotoxin
is believed to be T2.
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Though it was never verified conclusively, T2 was implicated in the
deaths in Laos (1975-1981) among Hmong villagers opposed to the North
Vietnamese and the Laotian Peoples Liberation Army. It is suspected by
the defense department that T2 was supplied by the Soviet Union and were



both ground and airborne delivered by Laotian aircraft and military. These
air attacks were described as a “yellow rain” though other colors were also
seen. It is also suspected that Soviet pilots delivered these weapons, along
with others, in their war in Afghanistan. (1979-1981). There are unconfirmed
reports that it was also employed in the Iran-lraq war (1983-1984). There is
a controversy as to whether T2 was actually ever used in these attacks,
however the evidence leans toward its use in Laos and Afghanistan. The
conclusion that T2 was involved in Laos and Kampuchea (Cambodia) is
based on blood testing of victims, tissue analysis of autopsies on some of
the fatal cases and direct interviews of victims by a trained CBW team. T2
is the only biologic agent that can go through intact skin to create death.
1314.1516170.18.19 1t i5 of interest that prior to Operation Desert Storm, Sadam
Hussein had his Scud missiles loaded with a number of deadly chemicals
and biologic agents. One of these was aflatoxin. This was verified after the
war by a special United Nations inspection team. 20

For more information on T2 use the following link
http://webtest.tdh.state.tx.us/bioterrorism/facts/t2.html from the Texas
Department of Health.

Worldwide Concern

The common denominator of mold related illness is water damage.
Water damage is frequently found in homes and buildings. It may result
from faulty plumbing, a leaky roof or windows, previous fires, major
flooding in the past, and conductive condensation. OSHA estimates that of
131.7 million workers, 70 million work indoors where they would be more
subject to building related illnesses and sick building syndrome. NIOSH
reported that of 104 buildings studied, 42% had water damage. 21 One third
of our 80,000 schools are in need of substantial repair and many have
water damage. **In the 1998 US Census 13% or 10.9 million homes had
water damage from the inside and 21% or 16.9 million had water damage
from the outside?

Governments and agencies are increasingly involved in improving
safety standards in agriculture and veterinary medicine to reduce morbidity
and mortality from fungal toxins. The New York State Health Department
Guidelines for mold recognition and remediation, revised in 2000, is an
example. The World health Organization states, “the mycotoxins described
in their treatise, as symptoms of biodeterioration, are acutely toxic,
carcinogenic, immunosuppressive and oestrogenic; and have been the
cause of serious human and/or animal diseases. The potential
immunosuppressive role of mycotoxins in the aetiology of human disease
is an especially important issue, which requires further careful study. Every
effort must be made to minimize the occurrence of mycotoxins in food and
feed grains. Undoubtedly, the implementation of improved handling and



guality control procedures will have a significant effect on the incidence of
mycotoxins in important foods and feeds throughout the world.”

We have known for years that aflatoxin, a mycotoxin produced by Aspergillus
flavus, is a Class 1 carcinogen. Aflatoxin in association with Hepatitis B is responsible
for many thousands of deaths per fé‘éfhis probably also includes Hepatitis C. Other
suspected carcinogenic mycotoxins include Ochratoxin A (urinary tract cancers and
kidney disorders in Eastern and Northern Europe), zearalenone, which produce estrogenic
effects in man and animals, fumonisins which appear to be associated with esophageal
cancer in parts of China and Africa and have been implicated in cases of anencephaly
along the Rio Grande in Texas. Trichothecenes of various types are generally
immunosupressives and may have neurotoxic or hemolysin properties. Fungal byproducts
are also teratogenic, and mutagenic and can influence the reproductive cycle of animals
and possibly man. Much research in this area is still required. Other illnesses related to
molds are 5 types of mold related sinusitis, Farmers lung, organic toxic dust syndrome,
hypersgzgsitivity pneumonitis, occupational rhinitis and asthma, and building related
illness.

Molds as an Allergen

Stachybotrys is a weak allergen although we often find other molds
in addition in an indoor air quality assessment. Such molds, including
Cladosporium, Aspergillus, Penicillium and Alternaria are more allergenic
and represent the most common triggering agents causing clinical disease
in those subjects exposed to indoor molds and expressing clinical
symptoms . Allergy, of course, is a genetic disease affecting 50 million
Americans. Mold allergy is very common and second only to dust mite
allergy in its prevalence. Lets look at some facts.

There are about 17 million asthmatics in the United States. About
15% of adult asthma are occupationally based and are the most common
work-related lung disorder. There are over 450 substances in the workplace
that can cause asthma. The costs relating to asthma are 6.5 billion dollars
per year and cause 3.5 million lost workdays per year.

Allergic rhinitis is even more common and affects 40 million
Americans and causes direct costs of 4.5 Billion Dollars annually and
indirect costs of 4 million days of lost time and productivity from school or
work. In addition there are 35 million cases of sinusitis per year (15% of the
population) with a majority of cases being caused or aggravated by
allergies.

In our center, many cases that have been shown to have a clinical
problem with indoor mold contamination are due to high levels of molds
producing allergic symptoms including fatigue, concentration problems,
asthma, sinusitis, nasal symptoms, post nasal drainage, skin rashes and
nose bleeds. Besides molds, dust mites and pet dander must be looked as
potential culprits as well. Appropriate well accepted methods of allergic



investigation should be used to confirm the allergy. Correlation of the

allergen with the molds found on an indoor air sample is important. 26.21

Internet references for molds and allergies are:

http://www.epa.gov/iag/asthma/index.html

http://www.aaaai.org/nab/fag.stm#mold

Molds as a Toxin

It is noted that symptoms in animals are better studied and some
mycotoxins even have FDA limits on grain fed to animals. Examples are
fumonisin with a maximum level of 5 ppm in livestock feed. Horses are
especially susceptible to fumonisin and leukoencphalomalacia results from
excessive amounts of this mycotoxin. Symptoms in horses begin in 7 to 35
days after exposure to levels of 5 ppm or greater . Vomitotoxin also
produced by fusaria species in cold damp climates especially growing on
wheat produces a serious illness in swine. Zearalenone in doses as small
as 0.5 ppm can affect the reproduction of young gilts. 10 ppm can cause
animal feminization. T2 is a known cause of animal poisoning. This agent
may be highly irritating to skin and mucous membranes. Direct contact
may cause extensive inflammation and tissue necrosis (Marasas) Topical
exposure has lead to systemic toxicity and death in experimental animals).
Other diseases related to Fusarium byproducts include pulmonary edema
in pigs from Fuminosin B1, fescue foot, degnala disease, hemorrhagic
diseases, bean hulls poisoning and sweet potato toxicosis. 28,29,30,31,32.33
Fuminosins have been implicated in human diseases including Urov or
Kashin-Beck disease, alimentary toxic aleukia, Akakabi-byo and
esophageal cancer. The most common fungal infections are due to yeast
or Candida and Tinea (skin fungal infections such as “athlete’s foot”, “jock
itch”, “toenail fungus”, “ringworm” and others. There are many strains of
Candida some of which are resistant to all known antifungal agents.
Cryptosporidia infections are uncommon but are especially hazardous to
transplant and AIDS patients where it carries a 50% mortality rate. New
research on combining azole drugs such as diflucan, which normally has
inhibitory action on many funguses but does not have killing (cidal) power,
with cyclosporin has produced fungal killing capability. Cyclosporin, a
mold derivative, blocks calneurin, a substance that permits the fungus to
survive the effects of the usual antifungal treatment.

Aspergillus fumigatus is a cause of invasive sinusitis, pulmonary
aspergilloma, and invasive bronchoalveolar aspergillosis.

Human Experience

One would not expect that the idea of molds causing toxic illness in man to be
controversial. Realizing that such chemicals can cause death in both animals and man



when ingested or inhaled under the proper circumstances, why should anyone question
the power of molds elaborating toxins as a cause of illness? The controversy resides in
the simple fact that there is only preliminary information in medical literature to indicate
that the types and amounts of mycotoxins found with common varieties of black mold or
other species as found in a home or business can produce clinical symptoms. Those
articles that report associations are case reports and small uncontrolled studies that do not
yet have the statistical strength to determine causation. This literature however is
constantly being updated. There is now reasonable suspicion that, in a susceptible host,
clinical disease can result from such exposﬁf‘e‘éhe presence of a mold that produces
mycotoxins in the laboratory environment does not necessarily mean that the production
is sufficient to cause a clinical illness in man. Spore size and density and clumping
characteristics have to be considered. Whether toxins can be liberated in sufficient
guantities to create illness independent of the toxins associated with spores has yet to be
determined. Toxic production can vary with the species and substrate that the mold grows
on and in some cases certain known toxigenic strains may not produce toxins.

Here is what we do know. Trichothecene mycotoxins can inhibit protein synthesis
and damage DNA. Immune suppression is relevant and may permit predisposition to
secondary disease. Some mycotoxins can cause experimentally cause neurologic
symptoms and may contribute to patient symptoms such as including tremor, muscle
weakness, apathy and extreme fatigue. This has yet to be verified.

With increasing clinical experience and closer cooperation of
physicians with industrial hygienists it is becoming more clear that, in
some cases, high amounts of fungal products are present in the indoor
environment as compared to concurrent outdoor control mold readings.
This increases the likelihood that mycotoxin-laden spores may play a role
in clinical iliness. A clinical pattern is repeatedly being seen in the
literature.

The symptoms usually reported are:
Fatigue and tiredness
Headaches
Short-term concentration deficits
Concentration problems
Rashes
Activation of asthma
Ocular irritation
Increasing discoloration under the eyes.
Sleeping disorders
Hoarseness
Sore Throat
Nose bleeds
Chest tightness
Cough
Low grade fever
Back pain
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Muscle aches

Shortness of Breath

Activation of sinusitis

Nausea

Pulmonary hemorrhage in infants?
Increase in autonomic dysfunction
Impaired sense of smell
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Unfortunately there are not any specific symptoms to indicate that a
mold is the cause of the problem and in most cases, physical findings are
minimal to absent. These are thus called non-specific findings. Erythema of
the throat and nasal passages can be seen. Secondary bacterial infections
of the upper and lower respiratory tract are common and can produce
purulent (yellow, greenish, bloody or dark discharges). An aggravation of
asthma as well as emphysema or chronic bronchitis may occur. Due to
increased obstruction, sleep apnea can be worsened.

In a business environment, such symptoms have been studied by
the federal government (National Institute of Safety and Health). They
report that sick building syndrome known as SBS (those individuals
without a clear pathogenic organism such as Legionnaires, tuberculosis
etc.) are caused by many factors other than mold. By 1984 they had
examined 400 buildings and attributed inadequate heating, air conditioning
and ventilation (HVAC) in 48% of them, microbiological contamination in
only 5%, entrainment of outside agents in 17%, office machines and
products in 16% and unknown in 12%. As the years past however further
studies around the world indicated that the problem with SBS was not so
simple. Multiple factors often were present. Many cases did not have a
defined problem.

Office stress and the individual, group and organizational behavior
and psychosocial issues were recognized to be correlated though
sometimes unfairly implicated in the absence of a defined physical factor.
In the US volatile organic hydrocarbons (VOC) measurements in the range
of 0.5 to 5 ppm are considered prime etiologic agents though mucous
membrane irritation is more adequately correlated with a dose response
curve at levels exceeding 5 ppm. Five separate chamber studies helped
confirm the importance of VOCs. Females are more likely to be affected
especially those working with computers, duplicating machines and copy
machines. The amount of fleecy or fibrous type material in the air is
important. Thus one should not relegate the symptoms of a person or
group to a mold until an appropriate determination is made of all the
variables. *>*?

In my opinion, mycotoxicosis and irritative responses from high
virulent or high density indoor mold spores are possible and will create
similar symptoms to the ones mentioned above. This is probably not very
common. In such cases it is important to carefully look at the whole clinical



problem. Allergy is much more common. Some symptoms can be caused

by anxiety and fear.

One does not usually see all of the symptoms in the

same patient but fatigue, cough, sinusitis; rhinitis (an irritated runny or

stuffy nose) and a sore throat that lingers for weeks and is not responsive
to antibiotics are the most common symptoms that our center encounters.
Less commonly the patient presents with a skin rash or irritation around or

on the eyelid.

Variables that contribute to individual susceptibility include:
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dosage of the mycotoxin determined by the ambient
density (in cfu),

the particulate size and clumping tendency of the
spores,

the ambient air turnover time, < 10L/min/person

the time spent by the host in the infested site,

The state of the age, immune response, nutritional and
the neuroendocrine status of the host,

concurrent irritants such as bacterial endotoxins,
tobacco smoke, solvents, paint, remodeling products,
the allergic status of the host that may already
contribute to the inflammatory state.

Temperature and especially humidity. < 30% or > 70%

Stachybotrys chartarum

The most famous greenish-black mold is Stachybotrys Chartarum
(Atrum) although other molds can grossly resemble it. In fact about 5000
molds can look dark or black other than Stachybotrys. The most common
is Bipolaris spicifera.
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Bipolaris sicifera
For physicians and those seriously interested in learning about mold

related disease goes to www.doctorfungus.org.

Stachybotrys chartarum is a relatively common dematiaceous (dark
walled) mold belonging to the Fungi Imperfecti family. It is found where
there is a relative humidity above 55%, especially if there was preceding
water damage. It grows on high-cellulose material such as straw, paper,
wet leaves, dry wall, wallpaper, carpet, ceiling tiles, thermal insulation and
wallboard as a carbon source. It does not grow on plastic, vinyl, ceramic
tile or concrete. This mold is usually wet and slimy to the touch. It enjoys
dark cooler environments.

There are about 15 species of Stachybotrys. This mold indeed may
produce mycotoxins of several types, which may influence the immune,
nervous and hematopoetic system of animals and man. It has been
incriminated as the cause of Stachybotrytoxicosis in animals and less
commonly man. Not all species however produce such toxins and the
amount of toxins that are produced also depends on environmental
conditions. It is estimated that Stachybotrys is present in approximately 5%
of U.S. homes. It is overestimated as a cause of human illness in my
opinion.

Over the past nine years (since 1993) there have been 46 cases of
pulmonary hemorrhage in small infants with six deaths. In 1994 the CDC
investigated the first ten cases and found an association with water
damage and the growth of Stachybotrys. It was generally found in higher
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concentrations in the involved homes as compared to control or
comparison homes. Stachybotrys mycotoxicosis has not been shown
conclusively since environmental tobacco smoke was also implicated in
these homes. It does raise the specter of concern and was the factor that
drew attention to the importance of mycotoxins and Stachybotrys. Later
the CDC re-evaluated their results concerning this fungus and felt that the
evidence was inconclusive. There was bias in the original report.

Still there are intriguing preliminary studies that need further
research to know if they are valid or relevant. Gordan et al at Mt Sinai
School of Medicine have shown that 13 out of 20 subjects tested with
neuropsychological batteries who were exposed to high amounts of
Stachybotrus had cognitive impairment. This was especially in verbal
learning, attention/concentration, set shifting. Also this group had a higher
number of physical and behavioral symptoms. ** Studies by Auger have
shown several cases of chronic toxic encephalopathies related to exposure
to toxigenic fungi.

Only recently has science progressed to immunologically assist us in
guantitatively determining whether mycotoxins from Stachybotrys and other common
household molds are present within the human. With this information the study of the
role of molds, better termed moulds, in causing both acute and chronic disease in man
should proceed more rapidly.

The primary mycotoxins of Stachybotrys are Trichoverrol B, Roridin L-2,
Satratoxin G, Satratoxin H, Isosatratoxin F, Isosatratoxin G, roridin A, Verrucarin A,
Verrucarin B, Epiisororidin E, and several others.

12



Studies have verified that the inhalation route with these macrocyclic
trichothecenes is actually more potent than the 1V route and studies have shown that
inhalation of these toxins by workers handing the contaminated straw can produce
clinical illness. lliness, in part, depends on the strain of the S. chartarum present. 11 of
the 18 cultures in the Cleveland cluster produced mycotoxins, especially Satratoxins and
roridin L-2. Also immunosuppressive stachybotrylactones and lactams were found.

It is concluded by Jarvis that about one third of the S. chartarum isolates in their
studies produced trichothecenes and about one half of these are highly toxigenic. Even if
S. chartarum does not cause a primary infection, its byproducts can cause enough
lowering of the immunity to permit bacteria and virus to create a medical profiém.

Other Molds of Importance

Many times patients will present clinical symptoms that suggest an irritative,
neurologic or allergic problem associated with water damage in the home or workplace.
An evaluation of the indoor environment reveals no Stachybotrys to be present. Other
molds that potentially cause problems that are frequently seen include various species of
Aspergillus. There are over a 100 species of Aspergillus of which 15 are pathogenic to
man. Penicillium species are potentially pathogenic and are hard to differentiate from
Aspergillus at times. Cladosporium is the most common indoor mold and is an allergen.
In addition Phoma, Rhodotorula, Sporotrix, Sporobolomyces, Tricoderma, Epicoccum,
Alternaria species, and Scopulariopsis should be mentioned as allergic or potentially
pathogenic. The presence of a lot of gram-negative bacteria in an IAQ sample suggests
water damage and organic feces such as from rodents and the presence of Actinomycetes
suggests unusual reservoirs or water damage.

Most normal humans can tolerate exposure to these molds for a period of time but
no permissible exposure limit exists such as seen for industrial chemicals in the
workplace. Thus we do not know how much mold byproducts are too much.
Unfortunately IAQ evaluations often do not specify the species of fungus exactly,
Bipolaris is often missed, and updated mycologic classification is not utilized in many of
the reports that | have reviewed.

A partial list of mycotoxins associated with the molds other than S. chartarum are:

Alternaria alternataenuazonic acid, alternariol, altertoxins

Aspergillus flavuskoijic acid, 3-nitoproprionic acid, aflatoxin B-1, aspergillic

acid and others.

Aspergillus fumigatusgliotoxin, verrucologen, fumitremorgin A and B,

fumitoxins

Aspergillus nigernaphtha-pyrones, malformins

Aspergillus versicolorstergmatocystin, nidulotoxin

Cladosporium herbarurepi and fagi-cladosporic acid

Fusarium culmorumculmorin, fusarin C, trichothecens type B, zearalenone.

Penicillium aranteogriseunmephrotoxic glycopeptides, penicillic acid,

verrucosidin.

Wallemia:walleminol A and B
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Abatement

The CDC discusses mold removal or abatement as follows “Mold
growing in homes and buildings, whether it is Stachybotrys chartarum
(Stachybotrys atra) or other molds, indicates that there is a problem with
water or moisture. This is the first problem that needs to be addressed.
Mold can be cleaned off surfaces with a weak bleach solution. Mold under
carpets typically requires that the carpets be removed. Once mold starts to
grow in insulation or wallboard the only way to deal with the problem is by
removal and replacement. We do not believe that one needs to take any
different precautions with  Stachybotrys chartarum (Stachybotrys atra)
than with other molds. In areas where flooding has occurred, prompt
cleaning of walls and other flood-damaged items with water mixed with
chlorine bleach, diluted 10 parts water to 1 part bleach, is necessary to
prevent mold growth. Never mix bleach with ammonia. Moldy items
should be discarded.

« Keep humidity level in house below 50%.
« Use air conditioner or a dehumidifier during humid months.

- Be sure home has adequate ventilation, including exhaust fans in kitchen and
bathrooms.

- Use mold inhibitors, which can be added to paints.
« Clean bathroom with mold killing products.
« Do not carpet bathrooms.

« Remove and replace flooded carpets. “

For a more detailed discussion on the assessment and remediation
of Stachybotrys in indoor environments, please contact your Department of
Health or refer to The Proceedings of the International Conference held on
October 6-7, 1994 in Sarasota Springs, NY entitled " Fungi and Bacteria in
Indoor Environments ", pages 201-207, published by the Eastern New York
Occupational Health Program [(518) 436-5511].

There are two areas that | want to stress. Great care should be taken
in mold removal and trained professionals with proper personal protection
should be used for anything above very minor amounts of mold
contamination (Level I NY classification). The second fact is that proper
removal procedures cannot guarantee that the mold will not return.

It is noted that homeowners may wish to screen for the types of mold
present in their homes. There are many inexpensive sources to accomplish
mold identification such as Pro-Labs mold test kit available in the Plumbing
department of Home depot. This normally runs about ten dollars pr kit and
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thirty dollars for an analysis. A different kit is required for each room if
more than one site is suspected. Such a kit is helpful but should not
replace the more expensive industrial hygiene examination when serious
health issues or legal proceedings are present. Nor should it when the
painful decisions to destroy mold contaminated property or permanently
vacate a premise in my opinion. A proper indoor air quality inspection by a
trained professional can run from $800 to 2000 dollars depending on the
amount of sampling and the complexity of the investigation. It is important
that the identification of molds by properly and specifically done by a
trained mycologist as microscopic morphologic features is the key method
employed with these types of molds.

Our centers’ method to validate the diagnosis

The current method that our center uses to investigate cases of mold
related symptoms (MRS) is to:

¢ Perform a careful history and physical examination. This must
be more comprehensive than the ordinary history. This exam
should include an allergic and environmental evaluation as
recommended by the Agency for Toxic Substances and
Disease Registry (CDC), a psychologic assessment as well as
a regular evaluation.

¢ Work closely with an certified industrial hygienist who (a)
collects appropriate ambient air and various types of surface
samples to determine the variety of mold present (b) provides
a quantitative assessment of the various molds in different
portions of the site (c) provides a thorough inspection (d)
offers general advice on remediation. (e) provides a post
remediation assessment to assure that the molds have

returned to acceptable levels and that remediation is complete.

Such a guantitative assessment of indoor air quality is vital to
a clinical mycological assessment and is equivalent to an
imaging study or blood test in the study of ordinary medical
illnesses.

¢ Work closely with the patients attending physician. Our center
must analyze the signs and symptoms logically and
understand that functional issues may dominate or merely be
secondary to the physical problem. The past medical history
and associated medical conditions must be verified
objectively.

¢ Litigation acts as a negative variable. Such individuals should
have their symptoms objectified if at all possible (pulmonary
function testing, Coronal CAT scan of the sinus etc.) in toxic
tort cases it is vital to demonstrate that a toxigenic mold is
present and that ill effects are related to it with reasonable
medical probability. Disease is an change in the physical or
psychologic state and thus secondary depression, anxiety and
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posttraumatic distress syndrome may be significant issues
that arise from such exposures and the encounters with the
landlords, homeowners insurance system, workers
compensation carriers and legal community.

¢ A part of our health care team is a neuropsychologist who
validates an organic brain syndrome by standardized
neuropsychological tests if it is present.

¢ The physician should recognize the relevance of the primary
molds present at the site and determine and clinically correlate
whether the situation is predominately allergenic, toxicologic,
both or neither. Each fungus produces its unique type of
mycotoxins and it is now possible to immunologically
measure some (about 12) mycotoxins quantitatively in blood
to verify exposure. The concept of allergy to the mycotoxin
itself is just beginning to be appreciated and this has yet to be
elucidated. Standard RAST or skin tests for the specific molds
found in the environment should be done when clinically
appropriate. The presence of a mycotoxin in the blood cannot
prove by itself that it causes any disease however. Much more
research must occur in this area.

In Summary, using the above tools at our disposal, our center can
now specifically correlate the exposure to molds with markers of
exposure both allergenically and toxicologically. It is however vital to
rule out confounding variables and other illnesses that may account
for the claimants complaints. It has been shown that mold derived
endotoxins, B-glucans and volatile organic hydrocarbons can be
irritating and may be contributory. We have not yet reached the state
to measure all these variables. However, If the available tests are
performed systematically and applied appropriately, it is likely that one
can determine, with reasonable medical probability, whether the
claimant truly has a mold related illness or not.
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