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Sixteen pouliry workers with pouliry house—related rhinitis and/cr asthma undersent clinical
and laboratory evaluarion thar included history and physical examinaiion, skin tests with
common inhalant and PAg. 101al- and specific-IgE levels. and pulmonary-furction siudies.
Sixteen age- and sex-matched atopic subjects who were not occupationally exposed 10 pouliry
and 12 asymptomatic veterinarians with occuparional exposure fo poultry served as conrrols.
Rhinitis and asthma developed only in symptomaric poudiry workers after exposure to pouitry;
only in these individuals could immediate wheal-and-flare reactions o poulnry antigens be
deiected (p <<0.001). The clapsed time between the initial poultry cxpeswre and the onser of
poultry house—relared symproms averaged 10 yr. In the sympromecic pouliry workers, immediate
skin iest reactiviry and RAST reactions were most frequently associaied with NFM. The
association between respirazory symptoms temporally related 10 poultry house exposure and the
demonsirable IgE aniibodyv-medi
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ed reaction suggests a refationship benveen the nvo.
1-275,1984.)

Animal-related asthma has been recognized for

i-many years; however, animal-elated” -occupational -

asthma has been described primarily in connection

_with laboratory animals.* In England _occupational .

asthma from workplace exposﬁm to laboratory ani-
mals has been recognized as a compensable disease.?
Other occupations such as poultry farming involves
exposure to other than laboratory animals. However,
to date there have been no reports of asthma reiated to
the poultry workplace.

We recently studied a group of poultry workers
whose symptoms of asthma and rhinitis suggested a
relationship to the workplace environment. Our
evaluation of these individuals indicated that poultry-
related asthma may represent an occupallona} health
hazard.

MATERIALS AND METHODS
Subjects

Sixteen poultry workers (10 male workers and 6 female
workers) ranged in age from 11 to 47 yr were evaluated in
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the Allergy Unit of the Hadasssh Medical Center for upper
-, and “lower respirdtory sympz’orfxs that Weré related to the”
work environment. The routine work activities such as feed-

ing, catching and treatmg pouh broodmg chickens, and |
coﬂecnng eggs were common‘to any small famxlv—owncd'
and operated poultry farm. Most of these subjects noted a

marked reduction in the symptoms when they were out of

the poultry house.

Clinical and izboratory evaluation included a detailed his-
tory, physical examination, skin tests, total and specific-1gE
measurements, and complete pulmonary-function studies.
Sixteen age- and sex-matched subjects with allergic rhinitis
and asthma but who were not occupationally exposed to the
poultry house and 12 asymptomatic veterinarians with daily
occupational exposure to poultry served as control groups.
The veterinarians were not matched for age or sex. Subjects
were considered atopic if they had symptoms of Thinitis or
asthma, a family history of similar symptoms, and immedi-
ate wheal-and-flare skin reactions to at least two common
inhalant antigens. Informed consent was obtained from all
participating individuals.

Skin tests

Skin tests were performed by the prick technique on the
volar aspect of the forearm. Reactions were graded as 0 to
++++. which depended on the size of the wheal and

surrounding flare * A reaction of 2+ or more was consid-

ered significant

Antigens

Commercial extracts. 1:10 w/v in 350% giycerine
(Hollister-Stier. Spokane, Wash.) included mixed weeds,

grasses, trees. molds, feathers, house dust mite (Der-
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ir and dander extracts
. rat and mouse.

iercially were prepared
in our luborztory. Specimens of NFM were coliected by use
of a large (18 inch diameter) swainiess steel funnel that was
inverted over freshly killed poulin that was infested with
NFM. Mite that left the cooied b

lized in @ warmed
¢ end of the funne!
ubz that contained the

was taped 0 1
hr of coliec
s capped and place
tification of mites was established

amination. NFM. chicke

CFOSCOP!C
nd ground in 4 nmortar
sperded in Coca’s
king for 72 hr a
1 filter pa
A fillipore Corp.. Bed-
ford, Mass. 1 filtration (0.22 um). Serum from chickens was
diluted 1:10 in phosphate buffer and sterilized by passage
through a Millipore filter (Mitiipore Corp.) (0.22 um).

All prepared anfigens were fested for sterility by incuba-
tion on thioglycolate broth and brain-heart infusion media
for 48 hr at 37° C and were stored in aliquots at —20° C
before use.
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Radioimmunoassays

Total serum IgE was determined by the paper radioim-
munosorbent test (Pharmacia AB, Uppsala, Sweden) with
levels over 100 IU/ml considered elevared.
<E levels 10 poul

s were measured in
the 16 sympiomatic poultry workers by RAST. Allergen-
bound disks of the poultry—house related antigens above
were prepared by use .of the CNBr coupling technique.?
155 labeled anti-IgE. buffers. and reference disks were ob-
tgined from Pharmacia Diagnostics (Uppsala, Sweden).
Fifty ul of s in Cuplicate with disks for
3 hr at room temperature. washed tt
bate 20 (Tw t
solution, inct
rewashed thr

m were incuba

s with polysor-
le. Sweden) buffer
led anti-JgE. and
me hbuffer. Disk-bound ra-
dioactivity was measured in & Hew ard (Palo Alo,
Calif. < ored according to
the Phadebas RAST system from 0 10 4 5y comparing the
disk-bound rzdicactivi i with available
reference sera and Gisks sip Scores of 2 or
more were considersd posi

mmz scintillator. Res

Pulmonary-function tests

rulmonury-function studies were performed on
natic subjects by use of a 5300 Puimo Lab System
Dayton. Ohic). De-
s in FEV, and PEFR of 15% or more from predicted
onsidered indicative of obstructive airw ay dis-
An improvement in FEV, of 15% or more after wo
ions of albuterol was considered confirmatory for
- In asymptomatic control subjects, pulmonary func-
that included FEV,, PEFR. and FVC were measured in
d or a Collins Expirometer (Braintree. Mass.).

RESULTS

The clinical characteristics and laboratory findings
of all subjects who were studied are shown in Table I

The asymptomatic poultry-exposed subjects were
nonatopic. Neither they or the atopic subjects without
accupational exposure to poultry had symptoms after
pouitry house exposure or immediate wheal-and-flare
skin reactions to PAg.

The relationship of symptoms to workplace expo-
sure in the 16 symptomatic poultry workers is shown
in Teble II. The elapsed time between the initial oc-
ational poultry exposure and the onset of poultry

related symptoms averaged 10 yT (range £ t0 23
). 10 nine workers. sympioms appeared 2 1o 7 vr
after initial exposure (average 4.8 yr). In seven
workers symptoms began 121023 ¥ after initial daily
exposure (average 18.1 yr). No relationship was
found between age at the time of initial occupational
exposure and the time required for ‘onset of poultry-”
related symptoms. In most of the 16 poultry workers,
symptoms of rhinitis and asthma occurred within a
few minutes after entering the poultry house. Ten of
the 16 poulry workers experienced symptoms of al-
lergic rhinitis or asthma outside the poultry house as
well, whereas the other workers were symptom free
when they were not in the poultry house.

Skin test and radioimmunoassay results that were
obtaired in the 16 symptomatic poultry workers are
shown in Table 1. Among the five PAg, immediate
wheal-and-flare skin reactions and specific-IgE an-
tibodies were associated most frequently with NFM.
Fourteen of the 16 poultry workers had skin reactivity
and/cr elevated specific—serum IoE antibody levels to
at Jeast one of the PAg. Two symptomatic poultry
workers had skin reactivity only, whereas one worker
with no skin reactivity had elevated specific-IgE
antibody levels. As seen in Table IIl. when skin and
RAST rests were done by use of the PAg. both tests
were positive in 16 and negative in 31 instances. In
six instances skin tests were positive and RAST nega-
tive. i in 19 instances skin tests were negative,
whereas RAST was positive (x* = 7.36. p < 0.05).

sdimonary Instruments Co. .
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TABLE I Skin test and radicimmunozssay results in symptomatic poultry workers

Skin reactions to poultry antigens RAST
Total IgE
Patient (IU/mi) cs NFM PF cb FTH cs NFM PF CcbD FTH
1 700 = + = = = ¥ + + =
2 9300 i 4 = + + + + +
3 2100 - - - - % <F + =
4 1150 - - = + - n + + N
5 170 = + = a = 4 = + +
6 70 + + = = = = = = =
7 > 1000 - - - - - ND ND -
8 950 = - - - - - ND ND =
9 395 = + + - - - ND ND =
10 210 - - - = = + = = =
11 643 - + - = = + = -+ —
12 >1000 -+ + + - - = ND ND +
i3 &75 aF -+ -+ - dF P < = =
| ND + + - - + + - +
15 160 - - - -+ - = = - =
16 ND = = + = = F + + +

CS = chicken serum; CD = chicken dropy

All 16 symptomatic workers in the present study
who had been exposed to pouitry for many years were
atapic. They experienced immediate type respiratory
symptoms, demenstrated immediate wheal-and-flare

skin reactions to PAg, and specific—TgE antibody to

PAg could be detected in the serum. These findings

suggest that the poultry-related symptoms were IgE..

mediated and were related to sensitization to PAg.
Furthermore bronchial challenge with NFM evoked
immediate asthma with a 25% fall in FEV; in a symp-
tomatic poultry worker who had an immediate
wheal-and-flare skin reaction and specific-IgE anti-
body to this ectoparasite.'* Similarly Hargreave and
Pepys'® demonstrated an association between imme-
diate wheal-and-fiare reactions and immediate type
respiratory symptoms in bird fanciers and pigeon
breeders.

In most small farm operations, all family members
are expected to participate in the daily work activities.
On poultry farms children have daily poultry house
exposure that reflects active participarion. On many
farms the poultry house is no more than 30 feet from
the family residence, which increases exposure 10
PAg. Reflecting this early childhood exposure. nine
of the 16 symptomatic-poultry workers first noted the
poultry-related symptoms as children or adolescents.

The elapsed time between initial exposure and the
evolution of poultry house—related symptoms varied
Such variation in the evolution of initzl symptoms
| person-
s who did not
2 vr of work-

has also been reported for laboratory an
nel.? Those laboratory animal work

B

develop aliergic manifestations within

FTH = chicken feath

s, PF = pouluy < ND = not done.

remain at risk as a result of intense
and prolonged exposure. The period of asymptomatic
exposure before the development of poultry-related

place contact

__symptoms is typical of the patiern observed in occu-

pational immunologic-iung disease.™ . .

The relative importance and prevalence of work-
place-related asthma as an occupational disease of the
poultry industry remains to be established by epide-
miologic investigation. Our study establishes that
atopic poultry workers face a work-related health
hazard and may develop poultry-related occupational
asthma. W
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Atopic Asymptomatic

Symptomatic controls not controls with
poultry workers  exposed to poultry  poultry exposure
(16} (16) (12)
Mean occupational exposure 18.5 12
1o poultry {vr)
Respiratory symptoms Asthma 14 14 0+
Rhinitis* 2 2 0
Symptomatic after poultry o 0§ 0
house exposure
Immediate wheal-and-flare Poultry Ags 1 0
skin reactions Common inhalant Ags 16 g
Pulmonary function studies Obstructive patiern 9
Normal pattern 5
Elevated IgE levels 10z

(>100 IU/miy

*Rhinitis = nasal symptoms without pulmonury involvement.

as compared to the 2 other groups

p

'
$Represents occasional (nonoccupational) entry into & pouitry house.

TABLE Ii. Relationship of symptoms to workplace exposure in the symptomatic poultry workers

First occupational Immediate
Age poultry exposure First work-related work-related Other respiratory
Patient  Sex ! ‘at'study - {age} - - “symptom (age) symptom “: symptoms

1 M 47 23 39 Asthma* Perennial

2 F .19, =3 6 * Asthma, rhinitis. . -. Perennial - :
3 M 44 20 38 Asthma, rhinitis Seasonal

4 M 21 o 5 Asthma, rhinitis None

5 M 28 4 26 Asthma, rhinitis None

6 g 45 14 38 Asthma, rhinitis None

7 M 35 g 33 Asthma, rhinitis None

8 M 11 4 10 Rhinitis Perennial

9 M 35 9 13 Asthma, rhinitis Seasonal

10 M 15 5 12 Rhinitis* Seasonal

i1 M 19 7 ii Asthma. rhinitis Perennial

12 F 20 5 9 Asthma, rhinitis Perennial

13 B 33 8 2 Asthma, rhinitis Nene
14 F 16 10 12 Asthma, rhinitis None
15 [ 27 2 14 Asthma, rhinitis Seasonal -
16 M 26 18 23 Asthma, rhinitis Seasonal

*Reactions > | hour after exposure.

This reactivity and elevated specific—IgE antibody
levels to PAg (RAST > 2) revealed a 63% corre-
lation.

DISCUSSION

Respiratory disease is frequently a major factor in
occupational disabilities; immune mechanisms prob-
ably

lay an important role in many of these disor-
“ Occupational exposure to poultry has been im-

4

plicated in allergic alveoliti and in an increased
incidence of acute bronchitis.'® Workers regularly ex-
posed to poultry had impaired pulmonary function
more often than workers with intermitent exposure,’?
and a deleterious effect of poultrv house dust has been
suggested.' Antibodies to chicken serum and drop-
pings have previously been detected in 28% of poultry
house workers.'” However. asthma that is relared to
poultry exposure has not been described.




[image: image5.png]VOLUME 75

NUMBER 2

-

i0

. Stahaljal

Weaver

HK: nature of respi
industry. J Oceup M 6. 1973

Korn DS. Florman AL. Gribeiz I: Recusrent pneumonitis with
hypersensitivity to her litter. JAMA 205:114, 196§

Warren CP. Tse KS: Extrinsic allergic aiveolitis owing 1o hy-
persensitivity io chickens: significance of
Am Rev Respir Dis 109:672, 1974
Boyer RR. Klock LE. Schmidt CD. Hyland L. Maxwell K,
Gardner RM. Reuzatti AD: Hypersensitivity lung disease in
Am Rev Respir Dis 109:630. 1974

atory disease in

puum precipiting.

-raising industry

Vyskocil 1. Chrama M. Horska H: The working conditions and
the health status in female workers in large capacity pouliry
farms. Klin Nem Pov Lek Fak Pragoblek 27:240, 1975

-Beritic D, Dimov D. Buthovie D. Stilinovic L: Lung
function and immunclogical changes in poultry breeding. Int
Arch Gccup Environ Health 40:131, 1977

. Hargreave FE

. Brooks SM: T

Asthma in poultry 275

. Heinze R, Muller E. Wulke H. Voge
©onal inhalation of organic dust, effect on
Arch Occup Environ Health £2:119,

oriak JI: Reactions of pou!
vicken antigens. Arch Environ Health

try farmers
17:98.

. Lutsky 1. Northern fow! mite (Ornithonyssus syl-
varun asthme of poultry workers. Lancet
2874, 1

fanciers prov:c

ALLERGY Crz

e, auen provocation tests. J
L 50:157. 1972

wution of occupational airways disease in
<place. ] ALLERGY CLIN IMMUNOL

the laborator: and wori
70:56. 1982





