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Preventing Asthma in Animal Handlers

Animal handlers should take steps to pro-
tect themselves from exposure to animals
and animal products:

e Perform animal manipulations within venti-
lated hoods or safety cabinets when
possible.

e Avoid wearing street clothes while working
with animals.

e Leave work clothes at the workplace to
avoid potential exposure problems for fam-
ily members.

e Keep cages and animal areas clean.

e Reduce skin contact with animal products
such as dander, serum, and urine by using
gloves, lab coats, and approved particulate
respirators with faceshields.

Employers of animal handlers should take
steps to protect workers from exposure to
animals and animal products:

Modify ventilation and filtration systems:

— Increase the ventilation rate and humid-

ity in the animal-housing areas.

Please tear out and post. Distribute copies to workers.

WARNING!

Exposure to animals or animal products in the workplace
can cause asthma and allergies.

— Ventilate animal-housing and -handling
areas separately from the rest of the fa-
cility.

— Direct airflow away from workers and
toward the backs of the animal cages.

— Install ventilated animal cage racks or
filter-top animal cages.

Decrease animal density (number of ani-
mals per cubic meter of room volume).

Keep cages and animal areas clean.

Use absorbent pads for bedding. If these
are not available, use corncob bedding in-
stead of sawdust bedding.

Use an animal species or sex that is known
to be less allergenic than others.

Provide protective equipment for animal
handlers—gloves, lab coats, and ap-
proved particulate. respirators with face-
shields.

Provide training to educate workers about
animal allergies and steps for risk reduc-
tion.

Provide health monitoring and appropriate
counseling and medical followup for work-
ers who have become sensitized or have
developed allergy symptoms.

See back of sheet to order complete Alert.
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ALERT

Preventing Asthma in Animal Handlers

WARNING!

Exposure to animals or animal products in the workplace
can cause asthma and allergies!

The National Institute for Occupational
Safety and Health (NIOSH) requests assis-
tance in preventing asthma and allergies
in animal handlers. Approximately 2 mil-
lion workers have jobs that require con-
stant contact with animals or animal
products [Brooks 1992]. About 33% of ani-
mal handlers have allergic symptoms, and
approximately 10% have symptoms of
animal-induced asthma [Chan-Yeung and
Malo 1994]. Animals or animal products
such as dander, hair, scales, fur, saliva,
and body wastes contain powerful aller-
gens that can cause both respiratory and
skin disorders. Workers at risk include
laboratory animal and veterinary techni-
cians, researchers, veterinarians, and
others who have prolonged, close associa-
tion with animals or their secretions or ex-
cretions. Also at risk are workers who
handle animal products or associated ma-
terials such as bedding and feed.

This Alert describes three case reports of
workers affected by exposures to animals.
The recommendations presented here can
help reduce such exposures and prevent
animal-induced asthma and allergies.

BACKGROUND

Animal-related asthma and allergies are ex-
aggerated reactions of the body’s immune

system to animal proteins, also known
as allergens. Sources of these aller-
gens include animal dander, scales, fur,
body wastes, and saliva [Bardana 1992;
Lincoln et al. 1974].

Inhalation is one of the most common
ways for allergens to enter the body. Af-
ter a period of time (often several
months, but occasionally many years),
workers may inhale sufficient quantities
of allergens to become sensitized—that
is, they develop symptoms when ex-
posed again, even to tiny amounts of the
allergen [Bardana 1992; Chan-Yeung
and Malo 1994]. Airborne exposures to
dusts derived from animals are not cur-
rently regulated to protect workers from
developing allergic problems.

The diagnosis of animal allergy or sensi-
tization is made using skin-prick tests,
blood antibody tests, and other meth-
ods. Symptoms vary among workers
who have become sensitized to ani-
mals. Mild reactions include sneezing
and runny nose. More serious reactions
to an.inhaled allergen may result in
asthma symptoms such as cough, chest
tightness, wheezing, or shortness of
breath. In sensitized workers, reactions
often occur soon after exposure to the



animal or animal product, but they may be
delayed for 2 to 8 hours or more.

A worker who has developed asthma
symptoms from animal allergies often im-
proves or recovers completely if he or she
immediately stops being exposed to dusts
containing the animal allergens. However,
the longer the exposures continue, the
more likely the illness will persist, even af-
ter all contact with animals has stopped.

Symptoms from animal-related asthma
and allergies can be severe and may re-
quire affected workers to change jobs or
careers [Bardana 1992]. Affected workers
and their employers must bear the costs for
treatment, time lost from work, and tempo-
rary or even permanent disability [Newill et
al. 1986].

COMMON SOURCES OF

EXPOSURE

Sources of exposure to animal allergens
vary with animal species. For example, the
most important allergens have been found
in the urine of rats and in the urine, saliva,
and pelts of guinea pigs [Chan-Yeung and
Malo 1994]. Rat urine contains significant
amounts of a protein that is also found in
dust samples from ventilation systems of
animal facilities [Bardana 1992]. Otherim-
portant sources of allergen exposure in-
clude rabbit pelts, cat saliva and dander,
dog dander, and horse serum and dander
[Bardana 1992].

Exposures to rats, mice, and rabbits have
frequently been associated with the de-
velopment of occupational asthma. Spe-
cies other than mammals have also been
reported to cause respiratory symp-
toms—various insects, for example, and
frogs (which are commonly used in science

classes) [Bardana 1992]. Exposures to
birds have been associated with other re-
spiratory diseases, including hypersensi-
tivity pneumonitis [Parker et al. 1992]. A
person who becomes allergic to one ani-
mal species may react to other species as
well. Even a low exposure to these com-
mon sources of animal allergens can result
in allergies, but the risk increases as the
worker’s exposure increases [Hollander et
al. 1997].

TYPES OF ANIMAL

HANDLERS AT RISK

All animal handlers appear to be at risk for
developing work-related allergy symp-
toms. However, workers who had symp-
toms or signs of allergies before they were
employed as animal handlers are more
likely to develop animal-induced asthma
[Beckett 1994; Chan-Yeung and Malo
1994]. Allergic workers, particularly those
sensitized to domestic animals such as
cats and dogs, are more likely to develop
sensitivity to laboratory animals and
asthma than nonallergic workers [Bryant et
al. 1995].

Studies of workers exposed to animals as-
sociate many occupations with an in-
creased risk of asthma and other
respiratory symptoms [Lutsky et al. 1985;
Zejda et al. 1993; Zuskin et al. 1992a,b;
Bar-Sela et al. 1984]. These occupations
include laboratory animal workers, veteri-
narians, livestock workers, garment work-
ers, and horse handlers. Risks associated
with some of these occupations are out-
lined here.

Laboratory Animal Workers

Workers are exposed to laboratory ani-
mals in the pharmaceutical industry, uni-
versity laboratories, research units, and
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animal breeding facilities [Chan-Yeung
and Malo 1994]. Most reactions to expo-
sures in these facilities involve small ani-
mals such as rodents. Reactions
associated with primates, cats, dogs, and
domestic farm animals have also been re-
ported [Lincoln et al. 1974].

Animal contact occurs during feeding,
cleaning, dosing, sacrifice, surgery, and
body fluid collection, measurement, and
transport through the facilities [Harries and
Cromwell 1982]. Workers are exposed to
animal dander, hair, urine, saliva, tissues,
and sera [Harries and Cromwell 1982].

Animal-related allergy is one of the most
important health hazards encountered by
laboratory animal workers [Newman-
Taylor and Gordon 1993]. Health surveys
of persons currently working with labora-
tory animals indicate that up to 56% are af-
fected by animal-related allergies [Aoyama
et al. 1992; Bardana 1992; Bryant et al.
1995; Hunskaar and Fosse 1993; Kibby et
al. 1989; Lutsky et al. 1985; Newill et al.
1986; Zejda et al. 1993]. In a survey of
5,641 workers from 137 animal facilities,
23% had allergic symptoms related to
laboratory animals. Of the workers with
symptoms, 82% had nasal or eye symp-
toms, 46% had skin complaints, and 33%
had asthma. These figures do not include
former workers who became ill and could
not continue to work.

Veterinarians and Veterinary
Technicians

Increased prevalences of asthma, respira-
tory infections, and obstructive lung dis-
ease have been observed in veterinarians.
Those who work with large animals seem
to have fewer problems with asthma and
allergies than those who work with small
animals [Lutsky et al. 1985].

Asthma in Animal Handlers

Livestock Workers

Rhinitis and occupational asthma are rec-
ognized effects of working with livestock
such as cattle, hogs, sheep, and goats.
Hog producers—particularly those who
work in large confinement areas with in-
adequate ventilation—have been shown to
develop wheezing and chronic coughing
[Zejda et al. 1993; Zuskin et al. 1992b].

Garment Workers

Workers in the garment industry may have
allergic reactions to pelts and fur as well as
to textiles made from animal products such
as wool, cashmere, alpaca, vicuna, and
mohair [Bardana 1992].

Horse Handlers

Horse exposure poses a risk to agricultural
workers, mounted law enforcement units,
and race track and stable attendants.

HEALTH EFFECTS

Exposure to airborne animal allergens may
at first result in nasal, eye, and throat irrita-
tion as well as skin hives [Ohman 1978;
Lincoln et al. 1974]. As many as 50% of
workers with these symptoms go on to de-
velop asthma symptoms such as recurrent
episodes of coughing, wheezing, chest
tightness, and difficult breathing [Bardana
1992]. Nasal symptoms usually develop
first; occupational asthma without nasal
symptoms is uncommon. Once an individ-
ual has become sensitized to animals, al-
lergy symptoms can occur after only a few
minutes of exposure, or they may be de-
layed up to 8 hours or more. In severe
cases, anaphylactic reactions (including
shock) may develop, although rarely.

Symptoms of asthma may first appear long
after beginning work with animals.



Laboratory animal allergy usually develops
within 36 months of starting exposure, and
most cases develop after 6 to 36 months of
exposure. Animal workers who do not be-
come allergic within 3 years of exposure
are less likely to develop the problem after
longer exposures [Aoyama et al. 1992].
However, a study of 16 poultry workers
with symptoms of asthma and rhinitis
showed that the onset of symptoms can be
delayed for up to 10 years [Bar-Sela et al.
1984].

After exposure is terminated, the nasal and
eye symptoms often disappear shortly, but
the lung symptoms tend to persist
[Newman-Taylor and Gordon 1993]. In the
poultry workers, nasal symptoms and
asthma were persistent even after affected
workers left the poultry house [Bar-Sela et
al. 1984].

CASE REPORTS

Case 1—Exposure to Laboratory Rats

A 21-year-old female worker at a pharma-
ceutical company prepared rats for experi-
ments. She had no prior respiratory
ilinesses, but she had a family history of al-
lergies. Three months after she started
working, the worker noted hives on her
forearms and hands. Her symptoms wors-
ened until every direct contact with rats
produced hives. Wearing gloves alleviated
the problem, but she could not perform her
work adequately when using them.

The worker then began to suffer episodes
of sneezing, nasal drainage, watery eyes,
and chest tightness. She was transferred
to another department, where her symp-
toms ceased. However, they recurred if
she entered a room with rats or where rats
had previously been housed. The worker
had positive skin tests to animal dander

and to rat hair. She also had elevated
antibodies (IgE) to various rat proteins [De-
Groot and Messerschmidt 1984].

Case 2—Exposure to Rabbits

A 32-year-old physician had been working
on a research project involving rabbits for
212 years. He had an allergy to cats but not
to dust mites or other common allergens.
The physician developed progressively
worsening nasal congestion and eye irrita-
tion. During work with a rabbit, he received
an accidental needlestick. Within 15 min-
utes, the physician noted progressive itch-
ing, swelling of the face, hives, throat
tightness, and inability to speak. He was
admitted to the hospital where he received
emergency treatment for anaphylactic
shock. His symptoms stabilized over a 5-
hour period. Blood samples showed in-
creased antibodies (IgE) to cat dander and
rabbit epithelium. The antibodies to rabbit
epithelium declined over the 6-month pe-
riod after he left the job that involved rabbit
contact [Watt and McSharry 1996].

Case 3—Exposure to Various Animals

Thirty-eight students were examined dur-
ing their first year of training as laboratory
technicians (median age was 21 years).
They were re-examined after working with
various laboratory animals (primarily rats,
mice, and rabbits) for an average of 18
months. At that time, nine students (24%)
had developed allergies to laboratory ani-
mals. Symptoms included nasal and eye
irritation in seven students, skin rashes in
four, and chest problems in three. Of the
nine students with animal allergies, seven
had reactions to rat or mouse antigen in
skin-prick tests, and eight showed
asthma-like reactions during lung testing
[Renstrom et al. 1995].
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CONCLUSIONS

Asthma and other respiratory illnesses
may develop in persons whose work re-
quires close contact with animals and ani-
mal products. Asthma in animal handlers
can result in respiratory symptoms that
are severe and persistent. These symp-
toms can lead to permanent disability or
require a career change. Workers at risk
for developing symptoms should be ad-
vised to take precautions to avoid or mini-
mize exposures. Several methods for
reducing exposures and decreasing the
risk of sensitization are available to em-
ployers and workers. Medical monitoring
of exposed workers and remedial actions
for workers with symptoms can further re-
duce the risk of permanent adverse health
effects. With timely and appropriate ac-
tion, many cases of animal-related
asthma can be prevented.

RECOMMENDATIONS

NIOSH recommends the following meas-
ures to reduce exposures to animal aller-
gens in the workplace and prevent
animal-induced asthma and allergies:

1. Modify ventilation and filtration sys-
tems:

e |ncrease the ventilation rate and hu-
midity in the animal-housing areas.

e Ventilate animal-housing and
-handling areas separately from
the rest of the facility.

e Direct airflow away from workers
and toward the backs of the animal
cages.

Asthma in Animal Handlers

e |nstall ventilated animal cage racks
or filter-top animal cages.

2. Perform animal manipulations within
ventilated hoods or safety cabinets
when possible.

3. Decrease animal density (number of
animals per cubic meter of room vol-
ume).

4. Avoid wearing street clothes while
working with animals. Leave work
clothes at the workplace to avoid po-
tential exposure problems for family
members.

5. Keep cages and animal areas clean.
Take particular care to control expo-
sures during cleaning.

6. Use absorbent pads for bedding. If
these are unavailable, use corncob
bedding instead of sawdust bedding.

7. Use an animal species or sex that is
known to be less allergenic than oth-
ers.

8. Reduce skin contact with animal prod-
ucts such as dander, serum, and urine
by using gloves, lab coats, and ap-
proved particulate respirators with
faceshields.

9. Provide training to educate workers
about animal allergies and steps for
risk reduction.

10. Provide health monitoring and appro-
priate counseling and medical fol-
lowup for workers who have become
sensitized or have developed allergy
symptoms.

These recommendations are discussed
briefly in the following subsections.



Environmental Factors

Exposures to airborne allergens are af-
fected by patterns of air flow, air filtration,
bedding type, and humidity [Newman-
Taylor and Gordon 1993]. Manipulating
such environmental factors has success-
fully reduced or eliminated the risk of
animal-induced allergies [Ohman 1978].
For example, patterns of room ventilation
can be manipulated to reduce workplace
exposures to animal allergens. Recircu-
lated airflow should be avoided unless it is
well filtered to remove animal dander and
odors [Lincoln et al. 1974; Ohman 1978].

Increasing the ventilation rate and humidity

decreases the amount of rat urine protein
in laboratory air [Newman-Taylor and Gor-
don 1993; Hunskaar and Fosse 1993]. Al-
lergen exposures are also reduced by
performing animal manipulations within
ventilated hoods in safety cabinets, by di-
recting airflow away from the worker and
toward the backs of the cages, and by us-
ing ventilated animal cage racks or filter-
top cages [Lincoln et al. 1974].

To prevent the dispersion of allergens,
street clothes should not be worn while
working with animals. Potential problems
for family members can be minimized by
storing and laundering work clothes at the
workplace [Ohman 1978; Lincoln et al.
1974].

Animal Maintenance Factors

The following animal maintenance factors
influence the worker’s airborne exposures
to allergens:

Animal density (the number of animals
per cubic meter of room volume)

Activity (sweeping and cleaning of
cages, which can result in very high
exposures)

® Cage design

® Bedding type [Eggleston and Wood
1992; Newman-Taylor and Gordon
1993; Bardana 1992]

The elimination of sawdust bedding and
the use of absorbent pads as bedding ma-
terial have been shown to reduce concen-
trations of allergens in the air [Gordon et al.
1992]. If absorbent pads are unavailable,
corncob bedding is preferable to sawdust
bedding [Sakaguchi et al. 1990; Edwards et
al. 1983]. Vacuum cleaners or ventilation
benches should always be used when
cleaning cages to avoid airborne exposure.

Less Allergenic Animals

Some animals appear to produce allergic
reactions in workers more frequently than
others. For example, male rats are more
allergenic than female rats, and rats are
more allergenic than rabbits. Using a less
allergenic species or sex can help reduce
risks [Hunskaar and Fosse 1993;
Newman-Taylor and Gordon 1993; Bar-
dana 1992].

Skin Contact

Avoiding skin contact with animal products
such as animal dander, serum, and urine
has no proven benefit, but it may decrease
the risk of sensitization. Gloves, lab coats,
and approved particulate respirators with
faceshields can all decrease skin exposure
[Lincoln et al. 1974; Newman-Taylor and
Gordon 1993; Bardana 1992].

Training

Workers at risk of developing animal-
related asthma or allergies should be of-
fered training that reviews the type and tim-
ing of typical symptoms, the importance of
early detection and intervention, and steps
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that workers and managers can take to re-
duce the risk of sensitization.

Medical Monitoring and Surveillance

Ongoing medical monitoring for symptoms
of asthma may help protect the health of
animal handlers. Medical screening with
standardized questionnaires can identify
workers with early symptoms of asthma
[Venables etal. 1993]. Workers who report
symptoms related to their jobs (snheezing,
runny nose, chest tightness, wheezing,
and episodes of cough or shortness of
breath) should be referred for more exten-
sive evaluation and early intervention, as
appropriate. Current knowledge suggests
that early termination of animal exposure
for workers with asthma symptoms can re-
duce their risk of developing long-term
symptoms. Spirometry and blood antibody
testing have also been used in medical
monitoring for asthma, but their exact roles
are not yet defined. NIOSH has developed
a surveillance case definition for occupa-
tional asthma (see Appendix). This defini-
tion may help guide medical evaluations.

Some workers with animal-related asthma
and allergies may improve or completely
resolve their symptoms, whereas others
may have persistent symptoms. Several
factors affect this outcome. Individuals are
more likely to do poorly if they

— have their symptoms for a long period
before the condition is recognized,

— have severe disease at diagnosis (as
indicated by lung function and airway
responsiveness tests), or

— have a long period of exposure before
developing symptoms [Venables and
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Chan-Yeung 1997; Paggiaro et al.
1994].

Thus delays in recognizing the condition or
stopping the exposure may result in more
severe and persistent lung disease and
disability [Brooks 1992].

Some employers have used preplacement
examinations to identify workers at high
risk for developing animal-related asthma
and allergies. However, no evidence indi-
cates that the use of a particular criterion
will predict which workers will become
allergic or develop animal-related asthma
and allergies [Aoyama et al. 1992; Kibby et
al. 1989]. Workers with a history of allergic
disease are at increased risk, but this crite-
rion is not useful for screening. For exam-
ple, in one group of workers using the
questionnaire as a screening tool, only 3 of
12 workers with a history of allergy devel-
oped animal-induced asthma. The screen-
ing criterion would have excluded nine
workers who did not develop the problem
[Kibby et al. 1989].

The presence of antibodies (IgE) in a work-
er's serum also fails to correlate with the
presence of symptoms or the development
of disease. Pre-employment screening for
allergy risk factors is therefore not war-
ranted [Aoyama et al. 1992].

Appropriate Counseling for Affected
Workers

Occupational asthma symptoms must be
recognized early and affected workers
must be removed from exposure to aller-
gens, since prolonged exposure can lead
to irreversible disease. However, removal
from exposure does not always lead to
complete recovery [Venables and Chan-
Yeung 1997]. Only about 50% of those
with occupational asthma from various



causes recover completely after expo-
sures are ended [Brooks 1992].

Some workers may be unwilling to leave
their jobs in spite of health problems. A
worker who has severe or life-threatening
allergic reactions should be strongly ad-
vised to change jobs, since no prevention
strategy is completely effective [Newman-
Taylor and Gordon 1993].

Workers with symptoms who wish to con-
tinue working with animals should be ad-
vised of the risks. Careful medical
monitoring is necessary to assure ade-
quate control of the illness. Strict use of ap-
proved particulate respirators (as part of a
formal respiratory protection program),
prudent work practices, and careful house-
keeping may allow a person with mild
asthma to continue working [Brooks 1992].
However, the routine use of respirators is
not recommended as an allergen control
technique [Lincoln et al. 1974]. If extensive
medical treatment (for example, the use of
steroid tablets) is required, or if repeated
asthma attacks occur after all steps have
been taken to reduce exposure, the af-
fected worker should leave the offending
job.

Surveillance and Disease Reporting

NIOSH encourages the surveillance of oc-
cupational asthma by State health depart-
ments. To encourage uniform reporting,
NIOSH recommends reporting guidelines
and an asthma surveillance case definition
(see Appendix). These guidelines and the
case definition are recommended for pub-
lic health surveillance of work-related
asthma reported by physicians and other
health care providers. As of 1998, three
State health departments—California,
Massachusetts, and Michigan—are

funded by NIOSH for asthma surveillance
activities.
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APPENDIX

NIOSH Surveillance Guidelines for State Health Departments:
Occupational Asthma*'

Reporting Guidelines

State health departments should encourage pro-
viders to report all suspected or diagnosed cases
of occupational asthma. These should include
persons with

A.

B.

A physician’s diagnosis of asthma
AND

An association between symptoms of
asthma and work.

State health departments should collect appro-
priate clinical, epidemiologic, and workplace in-
formation about reported cases to set priorities
for workplace investigations.

Surveillance Case Definition

A physician’s diagnosis of asthma
AND

Workplace exposure to an agent or process
previously associated with occupational
asthma,

OR

Significant work-related changes in forced
expiratory volume in 1 second (FEV1) or
peak expiratory flow rate (PEFR),

OR

Significant work-related changes in airway
responsiveness as measured by nonspe-
cific inhalation challenge,

OR

Positive response to inhalation provocation
testing with an agent to which the patient is
exposed at work. Inhalation provocation
testing with workplace substances is poten-
tially dangerous and should be performed
by experienced personnel in a hospital set-

ting where resuscitation facilities are avail-
able and where frequent observations can
be made over sufficient time to monitor for
delayed reactions.

B. An association between symptoms of asthma
and work and any one of the following:

*

Asthma is a chronic inflammatory disorder of the airways in which many cells and cellular elements play a role. In susceptible individu-
als, this inflammation causes recurrent episodes of wheezing, breathlessness, chest tightness, and coughing, particularly at night or in
the early moming. These episodes are usually associated with widespread but variable airflow obstruction thatis often reversible, either
spontaneously or with treatment. This inflammation also causes an associated increase in the existing bronchial hyperresponsiveness
to a variety of stimuli [NHLBI 1995]. This hyperresponsiveness may be demonstrated by significant changes in the forced expiratory vol-
umein 1 second (FEV{) or peak expiratory flow rate (PEFR). Airflow changes can occur spontaneously with treatment, with a precipitat- .
ing exposure, or with diagnostic maneuvers such as nonspecific inhalation challenge.

Patterns of association can vary. The following examples are patterns that may suggest an occupational etiology:

 Symptoms of asthma develop after a worker starts a new job or after new materials are introduced on ajob (a substantial period
of time may elapse between initial exposure and development of symptoms).

« Symptoms develop within minutes of specific activities or exposures at work.
« Delayed symptoms occur several hours after exposure, during the evenings of workdays.
« Symptoms occur less frequently or not at all on days away from work and on vacations.
« Symptoms occur more frequently on returning to work.
Work-related changes in medication requirements may have similar patterns, also suggesting an occupational etiology.

Many agents and processes have been associated with occupational asthma [Chan-Yeung and Malo 1994; Salvaggio et al. 1986}, and
others continue to be recognized. Changes in nonspecific bronchial hyperactivity can be measured by serial inhalation challenge test-
ing with methacholine or histamine. Increased bronchial reactivity (manifested by reaction to lower concentrations of methacholine or
histamine) following exposure and decreased bronchial reactivity after a period away from work are evidence of work-relatedness.

TReprinted from CDC [1990], p. 43.

Asthma in Animal Handlers 11




[YrosrH

Delivering on the Nation's promise:
Safety and health at work
For all people
Through research and prevention

DHHS (NIOSH) Publication No. 97-116






