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"Asthma" and "Asthmatic" are used in different parts o f 
this paper, as the com parative ly loose terms o f old 
Nosologies....
My examination, os for os it has extended, gives me the 
opinion, tha t most o f the maladies which they coll 
asthmatic, ore coses o f chronic bronchitis in some o f its 
forms, - the chronic pulmonary catarrhs o f Loennec.

Charles Turner Thockroh in 'The effects o f the Arts, Trades 
and Professions e tc  " (2nd edn. 1832).

'This chap te r is concerned with some of the transient or 
perm anent pulmonary disorders which may be caused by 
inhalation of a variety of dusts, fumes or gases. The 
number o f these which cause or, rightly or wrongly, are 
thought to  cause lung dam age, is very large..."

Raymond Porkes from the introduction to  a chap te r on 
"Miscellaneous Disorders" in "O ccupational Lung Disorders" 
(1974).

"We ore concerned about the number o f peop le  who 
have deve loped laboratory animal allergy. There are 
more cases who hove not reported their problems".

From on internal m emorandum  to the m anagem ent of a 
research institution (1977).



Abstract

Work with laboratory animals is associated with a range o f a llergic disorders 
including rhinitis, conjunctivitis, skin wheeling, asthma and anaphyllaxis. These 
disorders were investigated in an exposed population o f 147 workers in a 
cross-sectional study which was part-repeated as a fo llow-up 6-7 years later. 
Workers sensitised to  animal allergens but remaining in exposure were studied in 
a coopera tive  survey involving several institutions to  assess the e ffe c t o f 
respiratory protective equipm ent (RPE) and additional barrier precautions. The 
sensitivity, specificity and predictive value o f a topy as a marker o f proneness to  
laboratory animal allergy was explored together with the constancy and 
reliability o f different concepts of atopy.

A series o f experiments to  optimise animal room ventilation in relation to  antigen 
suppression were performed and the limitations o f this approach  were 
considered. The diagnosis of early and difficult cases o f occupa tiona l asthma 
was explored in a short series o f case histories.

Laboratory animal allergy was shown to be a com m on disorder (30%) 
separable on functional and im m unological grounds into tw o predom inant 
types rhinitis/conjunctivitis (20%) and asthma (10%). Asthma was strongly 
associated with positive specific skin prick tests and atopy. However a topy was 
not sufficiently good  a predictive discriminant (35%) for it to  be  recom m ended 
as a screening procedure for em ploym ent exclusion. RPE provided protection 
which was incom plete  for sensitised workers and assessment o f this d a ta  using 
two different analytical conventions produced different results. An optimal 
animal room arrangem ent was characterised for steady-state ventilation but 
this was easily and seriously disrupted by operator entry and activity. Histamine 
cha llenge before and a fter work week exposure was more sensitive to  early 
airways lability than FEV  ̂ and PEER measurements. In cha llenge studies 
FEF7 5  8 5  was similarly more sensitive than FEV-j and PEFR. These techniques 
showed promise for early and difficult diagnosis. Atopy defined by subjective 
criteria, past personal and family history, was found to  be inconstant with a 40% 
shift in population definition in 6-7 years.
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CHAPTER 1 

INTRODUCTION
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Laboratory animal allergy comprises a set of conditions o f which the com monest 
symptoms ore conjunctivitis and rhinitis. The com m only more serious 
manifestation is asthma and the rarest and most perturbing is anaphyllaxis. The 
essential characte r of symptoms is their transience.

Laboratory animal allergy (LAA) is now a com m on occupationa l disorder; a 
reflection of the continued increase in the im portance of in vivo studies in many 
fieids of medicine and biological science during the 20th century. Since 
comprehensive records of animal workers ore not kept, it is not easy to  estobiish 
precisely the size of the population a t risk. This is further com plica ted  by the fac t 
that a considerable group of transiently or casually exposed personnel (eg 
students, secretaries and m aintenance staff) are known to deve lop  LAA from 
time to  time. Nevertheless a crude estimate of the population at risk in the UK 
can be put a t 30-40,000 persons a t any one time. Prevalence studies indicate 
that betw een 10 and 30% of these will deve lop some form of LAA.

In addressing these matters, the main thrust of this thesis is towards occupationa l 
m edical considerations. These considerations encompass the traditional clinical 
concerns of diagnosis, measurement and m anagem ent but continue into 
proactive practices of selection, prevention, information and policy. The 
interplay of these factors naturally offers a series of insights which are useful in the 
broader clinical understanding of other occupationa l and non-occupational 
conditions. Similarly in the occupationa l context, the lessons of principle to be 
learnt from the investigation of one disorder may be more w idely app lied to the 
successful pursuit of others.

The work which is described in the following pages was carried out over a period 
of some 1 2  years during the course of general occupationa l health practice. 
Nevertheless, a series of strategic objectives was defined for this research and 
these may be given simply and sequentially as follows:-

1. To determ ine whether LAA is really a problem in the w orkplace

2. If so; how com m on is it ?, w hat are the clinical features ?, can it be 
measured and how is it re lated to work ?

3. Con it be prevented by the identification and exclusion of any 
especially susceptible sub-population ?
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4. Can it be prevented or better contro lled by the organisation of work, 
the provision o f containm ent a t work and the better information of the 
workforce ?

5. O nce present, con the symptoms of LAA be prevented by personal 
protection devices and other means dep loyed a t work?

6 . Con the causal agents be measured ? Can exposure be reduced?

7. Con information garnered about the nature of the causal agents and 
their mechanisms of action be applied to improve preventative 
practices ?

The various studies which were essayed in order to address these objectives ore 
described in Chapters 2-7. The success, or otherwise, which the research 
described herein has achieved, the lessons learnt on the w ay and w hat is yet to 
be done ore the subjects of Chapters 8,9 & 10.

CONCEPTS OF THE DISORDER 

Clinical perception
It m ay be said that LAA did not exist os a clinically defined co ncep t much before 
the start of this research in 1978. More generally occupationa l allergic disease 
(O.A.D.) and especially that part of it now known os occupationa l asthma (O.A.), 
whilst acknow ledged os a clinical entity, was not considered to be im portant or 
even particularly com m on. This perception is well characterised by the 
p lacem ent of O.A.D. by Porkes^ in a chapter on "Miscellaneous Disorders" in his 
then definitive book on occupational lung disorders. Little over a d e ca d e  latter
O.A.D., and O.A. in particular merited separate chapters in texts on the 
deve lopm ent and modern practice of occupationa l medicine^^'^l Clearly a 
substantial change  had taken place.

Historically, traditional usage demands reference to the first text exclusively 
devo ted  to  occupationa l conditions, Romozzini's De Morbis Artificium Diatribe, 
1700. However Romozzini's disquisition on this subject was particularly slight and 
vague, even taking into account the orotund usage of the time. The best eoriy 
description of w hat might have been asthma due to  LAA comes from Thockroh^^^ 
when he described what happened to hatters..." em ployed in the Bowing
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departm ent, that in which rabbits' fur and Spanish wool ore mixed by striking a 
string or bow, who inhale much fine dust. The apartm ent, moreover, from the 
core which is token to  prevent currents of air disturbing the material, is particularly 
close. The men are rather pale, com plain of tightness in the chest, particularly in 
dam p weather, and are subject to asthma. Many are nevertheless ab le  to 
pursue the em ploy for 2 0  years, though the time spent in their closed dusty rooms 
is generally 14 hours a day. Their exemption from urgent disease may be 
ascribed to  the early period a t which they com m ence the em ploy. Scarcely 
any old men, however ore to be found am ong hatters; and I believe that the 
process, a ided, as it often is by intem perance, decided ly shortens the duration of 
life."

Such a good  description was not to be found again in any, standard text on 
occupationa l medicine until the 1950's and the issue of chronicity was not further 
pursued until the 1980's. Much of this was down to Thockroh himself who chose to 
adhere to Loennecion d icta and ascribed O.A.D.s within the co llective frame of 
chronic bronchitis.

Subsequent authors, having no special interest in the subject, tended to follow 
along the lines set down by Thockroh. Thus Arlidge^^l in describing "asthmatic 
breathing" in silk-gassing, a flam ing-off process used in silk finishing; was inclined 
to the view that it was due to bronchitis "set up by the dust a fter long exposure". 
Arlidge seems to have m aintained this view, even though he was aware of and 
quotes from the work of Hirt^^l Hirt appears to hove been the first to describe 
rhinitis and conjunctivitis in association with asthma. This was in a disease 
associated with the cleaning and dressing of feathers which... "Soon produces 
shortness of breath. This illness does not always manifest solely in the respiratory 
organs but very frequently in chronic inflammatory troubles of the eyes and 
perpetual catarrhs..." Whilst the description is clear and the connection is well 
mode, the opportunity to differentiate the disorder from bronchitis was not token, 
the effects being put down to "irritation". Of course, the differentiation of irritant 
from allergic effects is, even to this day, still a bugbear of research in the field.

Further opportunities to define and differentiate transient chest conditions from 
bronchitis continued to occur. A vivid exam ple is quoted by Oliver in his 
authoritative grand ouevre "Dangerous Trades"^^^ 1902. The accoun t concerns 
the introduction of sequoia (Western Red Cedar) into the Leeds furniture trade. 
The story is all the more remarkable because it was given Oliver at second hand
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by a well informed layman. The description is os follows:... 'The symptoms 
produced resemble those of a bod co ld in the head or chest. There is running at 
the nose, with frequent fits of sneezing, irritation in the throat and chest, fo llowed 
by coughing, laboured breathing and quickened pulse, and later by a sense of 
oppression in the pit o f the stomach and a smarting sensation in the eyes. The 
symptoms usually last for only 24 hours." The ta le  goes on to  state tha t this is most 
com m on in new workers and tha t to lerance develops. Similar stories were told to 
me in my early investigations of LAA. It was only a fte r careful probing tha t a 
symptom free period of work was described and the admission o f "tolerance" was 
one of having com e to a cce p t the discomfort of the condition; not that it had 
diminished or disappeared. Oliver was somewhat sceptical about the new 
condition referring to it os the "supposed e ffect of sawdust".

The then overall framework of perception of dust induced occupationa l lung 
disorders was succinctly summarised by Collis and G reenwood in their underrated 
classic of "scientific" occupationa l medicine, 'The Health of the Industrial Worker". 
Their overview runs os follows:... "Generally speaking, dusts are more injurious os 
their chem ical composition differs from that of the human body or from the 
elements of which the body is normally composed, w hence it follows that animal 
dusts are less injurious than others. Dust formed from the husk o f vege tab le  fibres 
tends to cause a typical asthma associated with bronchitis. Bronchitis is par 
excellence the chief of the pneumoconioses, and follows upon inhalation in 
excess of practically every form of dust which is insoluble and non-colloidal".

This theory set was very constraining when trying to understand transient 
asthmatic phenom ena. Whilst the idea of asthma, and the idea of "colds", were 
popularly w e ll-accep ted  as finite entities in the culture of the day; to  doctors they 
were symptoms of a deeper, underlying set of mechanisms which rested on what 
w e now see to be a very restrictive theoretical basis. Since the transient disorders 
did not fit the m odel a t all well, and in any case seemed not os im portant as the 
com m only fata l occupationa l and other lung diseases o f the day, it is hardly 
surprising tha t they were not deeply investigated. This situation is overtly 
acknow ledged by Hunter^*^  ̂ who states that "reports os to the harmful effects of 
animal dusts have been very scanty and it is c lear tha t such dusts must be 
accoun ted  of minor im portance in the production of respiratory diseases". Hunter 
also quotes Bridge who was well aware that the issues required "further 
investigation by clinical and radiological methods."



24

The work o f Cocc^^^^ and Londsteiner^^ m ode the concepts o f allergy and 
a topy ava ilab le  to  the thinking o f those investigating occupationa l diseases. Thus 
in 1942, writing in w hat is essentially a contem porary digest o f know ledge on 
occupationa l diseases, the American author, Jo h n s t o n e ^ r e f e r s  to  byssinosis os 
on "allergic phenomenon". As interesting os w hat Johnstone includes in his text, is 
w hat he leaves out and so, no mention is m ode of other organic agents causing 
allergy, nor is a topy mentioned. However the exclusion or restriction of 
asthmatics from work is discussed generally. Also of note is the reference m ode 
to  the effects of groin dust in a Canadian publication "Guide to  Diagnosis of 
O ccupationa l Diseases"^^^l 1949. This guide states that.." large amounts of groin 
dust when inhaled, may produce asthma in the sensitive individual".

By the 1950's the concepts of allergy and a topy hod been fully assimilated into 
the progression of research into occupationa l disorders. The publication of 
"Industrial Medicine and Hygiene" in 1954̂ "̂̂  ̂ and "The Diseases of Occupotions^^^ 
in 1955 probably marked high w ater for the prestige of British occupationa l 
m edicine and these books dom inated worldw ide thinking on the subject for the 
next 20 years. Of particular significance for the deve lopm ent of understanding 
about O.A.D.s was the involvem ent of H u n t e r ^ i n  on extensive investigation of 
allergic disease associated with exposure to platinum salts although in fac t the 
analysis of the significance of Hunter's work was much better done by 
Merewether. As is often the case, the dispassionate observer, sow more and 
further, than the protagonist.

In his overview, M erewether identified and referred to hoy-workers, hoir-sorters, fur 
- cleaners, pigeon fanciers etc. as being in "different occupations which expose 
the worker to  the dust or emanations of animal or vege tab le  products" which 
result in "similar lung diseases".

It is c lear from Merewether's reasoning that he considered tha t the similarity lay in 
their allergic aetio logy. However he expressed a number of reservations which 
very accurate ly define the areas of perceptual difficulty even to this day. Thus 
M erewether was well-owore of the concepts of sensitisation and 
cross-sensitisation established by Landsteiner and others^^^^ in co n ta c t dermatitis. 
He discussed the extension of this theory to allergic lung disease but found the 
m odel wanting. He cites the extensive work of Prousnitz^^^^ which he considered 
hod failed to  establish a c lear allergic aetio logy for byssinosis and, in similar vein, 
he remarks that the failure to conjugate a sensitising antigen and test this
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accura te ly brought into question the allergic nature of isocyanate, platinum salt 
and other asthmas. His most incisive analysis of the uncertainties was reserved for 
the asthma caused by p-phenylenediam ine in fur dyers. This is worth quoting in 
full because it also illustrates Merewethers understanding of the am bivalence of 
workers attitudes to diseases in the workplace. 'The characteristic asthma attacks 
are reported am ong fur dyers who weigh out the material to  dissolve in boiling 
water"... "The asthma attacks are com plained of not so much because the men 
have real apprehensions in regard to their health, because the attacks cease 
im m ediately exposure is discontinued, but rather because of repeated 
inconvenience. The intensity of the attacks varies greatly as does the period of 
exposure (1 - > lOyrs) before sensitisation is established. There is often a sudden 
onset of symptoms of expiratory dyspnoea which disappear on leaving work, but 
return very quickly on returning. The simple advice  to discontinue his trade is not 
one the expert fur dyer regards as useful, so the only w ay is to elim inate
absorption by control of the process"  "The fur dyers asthma is a puzzle and no
simple assumption that a conjugated protein com plex is form ed is entirely 
satisfying because there is an immense number of arom atic organic compounds 
which undergo similar oxidative changes w ithout the slightest evidence of 
bronchial sensitisation in men who ore constantly engaged  with them".

As M erewether had better understood Hunter's work then the man himself, so 
also Hunter hod identified a remarkable early accoun t which he gave the 
prom inence of full quotation. It was published by Karosek and Karosek^^^^ in an 
obscure U.S. State report in 1911. The comments o f the authors show they were 
wholly a ttuned to the preoccupations of preventive m edicine in the workploce:- 
"Prevention of this syndrome con be achieved by not allowing the com plex salts 
of platinum to  reach the atmosphere of the w orkplace or laboratory either in the 
form of dust or spray. Dust is worse than spray; therefore, unless it is necessary for 
technica l reasons, it is advisable that the double salts of platinum should not be 
refined. In precious - metal refineries an adequate  system of exhaust ventilation 
must be installed. Chemists and their technicians should work with platinum salts 
only in fume chambers with an adequate  draught.... masks give some protection, 
but since they introduce the human factor, they are unsatisfactory...."

In general terms, the works of Merewether and Hunter bring us upto da te  with the 
state of perception of the issues at the start of the researches described in this 
thesis. The quotations I hove used nicely encapsulate the problems which stood 
os theoretical and practical challenges to the investigator.
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Controversies

O nce interest had deve loped in O.A.D. and particularly in L.A.A., it was difficult to 
identify on area for research which did not contain some controversy. I have 
already a lluded to Merewether's misgivings about the possibility of explaining the 
aetio log ica l mechanism of O.A.D. by using a simple allergic model. In similar 
vein, a cluster of controversies surrounded the epidem iological, clinical, 
diagnostic and m anagem ent aspects o f the disorder. These ore summarised 
briefly in this section and will then be discussed in more detail later within this 
chapter.

By 1978, tw o surveys of LAA in academ ic and industrial institutions hod been 
carried out in the U.K. and Because of their m ethodology, the
surveys were range-finding in nature using a postal questionnaire sent to 
institution managem ents. The range of LAA prevalence reported was 0-18%. This 
w ide range was the first of a series of epidem iological issues which required 
research. What is more, it was unclear how com m on and how severe LAA was 
and w hat its natural history was in worker populations. It was also suggested by 
the surveys, largely from anecdo ta l evidence, that researchers were more likely 
to deve lop LAA than animal husbandry personnel; on the face  of it a surprising 
observation.

It was assumed that the clinical manifestations of LAA were the outward signs of 
a sensitisation process. It was also assumed that the antigens involved were 
derived from the pelts of laboratory animals in a way directly analogous to the 
better known pet allergies caused by dogs, cots and horses etc. This latter 
assumption was cha llenged by Newman-Taylor and his co-workers^^^^ who 
identified the antigenic capac ity  of urinary proteins derived from rots in a small 
group of individuals with occupationa l asthma. Again the picture was not clear, 
and indeed the identification of the many antigens associated with LAA and their 
inter-relationships has had to be extensively pursued to clarify the situation. This 
work is discussed later in the chapter.

The study o f the mechanisms, means and markers of sensitisation leads one 
naturally on to  consider action on preventive strategies.

Possibly the most appealing of these ore ideas for identifying special susceptibility 
to causal agents. These considerations, in relation to atopy, lung disease.
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smoking and other factors ore discussed in deta il later in this chapter. Other 
options ava ilab le  in the workplace are the protection of individuals by the 
provision of conta inm ent, the w ider separation of peop le  from causal agents, the 
diminution o f exposure and other measures which may be term ed collective ly os 
systematic prevention. Experiments in this field hove been a constant feature of 
occupationa l m edical response to the LAA problem  and there has been much 
speculation w hether any or all o f the measures judged feasible in this area have 
been of any benefit and if so how much and w hence  comes the preponderant 
contribution. The scope and achievements of work in several centres in the U.K. 
and elsewhere will be described later in this chapter. The contribution m ode to 
the work by this author is described in Chapter 6  and discussed in Chapters 8 , 9 & 
10.

A further contribution to prevention and to protection of peop le  at work con be 
derived from the use of personal protective equipm ent such os masks, overalls 
and gloves and the introduction of operating rules for personnel which hove their 
ob jective in the regulation of procedures so os to  enhance the objective of 
reduced exposure. These latter rules must be in tegrated with the physical 
arrangements described above in relation to systematic prevention. The efficacy 
of these protective arrangements tends to be limited by technica l factors such os 
mask perform ance and perhaps more profoundly and chronically by personal 
com pliance. A fundam ental tenet of occupationa l health practice is the belief 
that preventative strategies (inherent to the system of work and provided by the 
employer) ore superior to protective strategies (which rely on com pliance by the 
em ployee and their reinforcement by m anagem ent). Nevertheless, in reality, 
both strategies have often to be dep loyed and deve loped alongside each other 
and it has therefore seemed im portant to try and measure the efficiency of 
aspects of protective policy in on objective way since these were not known at 
the start of the study period.

Perception of ttie disorder and its risk.

It is apparen t in retrospect that both LAA and OAD, particularly occupationa l 
asthma, had been well-described long before they becam e medically 
acknow ledged os separate and well-defined clinical concepts. There ore a 
number of reasons which con be offered for this situation. The first o f these, which 
I hove alluded to on a number of occasions already, is the restrictive view taken 
by physicians of asthma as a clinical entity. Perusal of m edical text books upto
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the early 19th century^^^^ indicates the accep tab ility  o f asthma as a diagnosis 
and one ca p a b le  of treatm ent. The exposition o f the powers of the stethoscope 
by Loennec^^^^ reduced asthma to the level of a symptom of bronchitis. Whilst 
still being trea tab le  as a symptom, asthma lost its m edical status as a disorder. 
However the old status of asthma as a disorder in its own right persisted in the 
understanding of the lay public. We have then a situation where if asthma is only 
a symptom then it is hardly worth investigating and, the corollary, which is that if it 
is not worth investigating, it cannot be much of a risk.

Even assuming that asthma were taken seriously, there was a problem of 
definition. Modern definitions em ploy a set of adjectives which imply the 
dynam ic characte r of the condition (i.e "transient and reversible") and often a 
param etric qualifier ("causing a diminution of FEV, by X%"). It has been the ability 
to measure asthma and measure it dynam ically over unit time which has offered 
a useable perception of the disorder. It is im portant to note how very recently 
this has becom e possible. Thus reference to the textbooks by Schilling^^^^ and 
Cotes^^"^^ offers no information on dynam ic measures of lung functions for the 
assessment of asthma and the means proposed by Porkes^^^ ore crude and 
ineffective. In this context the work of Burge^^^^ is o f great im portance especially 
with regard to  occupationa l asthma. Nevertheless, our current m odel of asthma 
is still conditional and in particular, does not offer absolute differentiation from the 
normal, physiological excursions of airway diameters.

A special subset of barriers have existed and, to some extent, still exist for the 
ascertainm ent of occupationa l disorders. Generations of investigators hove 
marked the am bivalence of attitude which their activities m eet from industrial 
workers and their managers alike. It is no acc iden t of semantics that the use of 
the phrase "an occupationa l hazard" implies a passive a cce p ta n ce  of it. This was 
and is the case for LAA and other similar disorders and reflects a deep  seated 
prejudice of society which has only quite recently begun to change. There is also 
the issue of priorities. Until very recently the pneumoconioses and occupationa l 
lung cancer preoccupied the talents and time of that small group of physicians 
which society cored to support in the investigation and alleviation of 
occupationa l conditions. It is hardly surprising then that such a seemingly trivial, 
transient and difficult to define set of conditions os the OAD's did not receive 
much attention. It was only the elimination of the more serious conditions and 
the deve lopm ent of relevant epidem iological and diagnostic methodologies 
tha t has now shown the extent of the burden imposed by LAA and other OADs.
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Even so the conditions ore still undereported and underecorded. In this context, 
tw o  d icta  arise for which I shall claim the eponym:-

1. O ccupationa l disorders do not report to the doctor, they 
must be actively sought in the workplace.

2. If they do report, then those reports ore but a small 
proportion of the whole which must still be pursued.

OCCUPATIONAL HEALTH CONSIDERATIONS 

Selection Criteria for Employment

The idea of setting m edical criteria for em ploym ent is largely one belonging to 
the 20th Century. It will be recalled that the Certifying Surgeons brought into 
being by the Apprentices Act of 1833 were only required to  certificate age  of 
children, not fitness to work. A search of occupationa l health texts indicates that 
pre-em ploym ent m edical examination did not merit discussion until the 1940's^^^  ̂
but has then remained a constant them e (eg Schilling 1960)(23).

With regard to work with allergic substances, a folklore deve loped in 
occupationa l m edicine and especially in the chem ical industry. This I have never 
seen written down but it was passed on to me os a young trainee m edical officer 
by my seniors and was considered to be one of the most im portant single pieces 
of wisdom available. The form of advice ran as follows:- "Don't em ploy people 
with a post history or family history of allergy or asthma, don 't take on peop le  with 
red hair, fair or thin skin. In that way you will cut down the number o f allergic 
problems you get". That this advice was w ide spread, I have confirm ed in 
discussion with occupationa l physicians from France, Germany and the U.S.A. 
There can be little doubt that the advice was given shape by popular m edical 
understanding of the work of Prousnitz^^^l Coca^^^^ and Landsteiner^^ Of these 
the most influential was probably Landsteiner whose work most directly linked skin 
and lung effects and chem ical sensitisation.

Atopy is derived from aTOPOS , the Greek for "strange" and has the same root os 

the word "atypical". It arose os on idea from the work of early immunologists who 
wished to provide a unifying explanation of variations in proneness to  the 
deve lopm ent of allergic disorders. As a popular clinical concep t, it has proved
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useful and durable. Harder to understand, given the vagueness of definition and 
meaning, is why it should hove com e to be so w idely used os on occupationa l 
discriminant throughout the world from the 1930's to the present day. A more 
objective view of a topy began to be token by immunologists engaged  in 
experim ental and field work in the 1970's. By this time, some consensus existed for 
a working definition of a topy and this was enunciated by Pepys^^^^ w ho defined 
a topy os skin prick positivity for one or more of the com m on environmental 
allergens (i.e. gross, house dust mite, ospergillus and cot). Although this was 
som ewhat arbitrary it offered the opportunity to conduct standardised 
prevalence studies and it has not been particularly improved since by using 
reference to to ta l IgE, specific IgE or other criteria. However the definition has 
been by no means applied or a ccep ted  universally and many groups use post 
history or family history of allergy os criteria o f a topy in on entirely subjective way. 
This includes occupationa l health practitioners.

The preva lence of a topy and its relationship with respiratory disorders was 
explored in the field by Borbee'^^) and Burrowsf^s). Their findings suggested a 
positive association between atopy and respiratory problems but equally 
significantly, an age  variation in the prevalence of atopy, peaking a t 34% in the 
age  group 30-40. This latter might have suggested tha t a topy, like the disorders it 
re la ted to, m ight be better seen os a dynamic status into which only some lesser 
port o f the w hole potentially a top ic  population might fit a t any time. Given this 
view the assessment of the relationship between the different com m on concepts 
of a topy and LAA, which is reported in Chapter 2, should be seen os a preliminary 
part o f the process of exploring the use of a topy os on occupationa l discriminant. 
A more precise indication of the reliability of different concepts of a topy is given 
in C hapter 5 which describes a study that resampled part of the original 
population investigated several years earlier (in C hapter 2). This later study 
formally exam ined the specificity, sensitivity and predictive value of different 
concepts o f a topy os a predictor of L.A.A.

A number o f illnesses may be m ade worse by the deve lopm ent of L.A.A. or 
indeed other similar O.A.D's. The most obvious of these is pre-existing asthma but 
other chronic diseases com e into the some frame as do card iac disabilities. For 
this reason, it has becom e customary to advise tha t persons with such conditions 
should be carefully m edically assessed on on individual basis to ensure tha t they 
are not unduly embarrassed should they deve lop  the occupationa l condition. 
However no research has been done on this subject. Perhaps this is not surprising
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since the more seriously unwell ore less likely to  present themselves for 
em ploym ent than the healthy. Additionally, m any employers, recognising their 
legal duty of "special care", are not willing to risk em ploym ent. It may be that the 
e ffec t o f this is to discriminate unnecessarily against such persons.

Smoking m ay enhance the susceptibility of the individual to  developing OAD(29). 
This may be due to the enhancem ent of antigen perm eability(3°) or the further 
stimulation o f airways reactivity. Two questions therefore arise. These are whether 
smoking m ight be regarded as a legitimate discriminant a t pre-em ploym ent or 
whether smoking should be discouraged or banned at workplaces where there is 
a risk of developing O.A.D. Smoking may also interact synergistically with atopyi^i). 
Across the board, the evidence is contradictory. Smoking is positively associated 
with increased risk of asthma in some studies (eg acid anhydrides, e n z y m e s ) but 
not with others (eg LAA, A z o d i c a r b o n a m i d e ) ( 3 3 . 3 4 )  Data germ ane to this deba te  is 
presented in Chapters 2 and 5 and discussed in Chapters 8, 9 & 10.

In regard to preventative measures, it must be apprec ia ted  that the handling of 
laboratory animals encompasses a multiplicity of activities. This is in contrast to 
m any other jobs which cause O.A.D.s where there are a relatively small number 
of well-defined processes. A pertinent exam ple of this latter is crab-m eat 
processing which, until au tom ated and capab le  of producing on aerosol, did not 
give rise to osthmoi^s) but which could be dea lt with by quite simple and 
well-established ventilatory means used to draught spray processes. Once 
installed, these are likely to reduce exposure to low levels. This is not the cose for 
the risks o f LAA which ore protean. There are two main categories of laboratory 
animal work. These ore animal husbandry and experimental work. Animal 
husbandry is largely akin to intensive farming and entails feeding, cleaning, 
transportation and some routine handling of animals. Experimental work involves 
a w ider range of activities which have as their main features a closer and more 
stressful co n ta c t with the animals. Routine experimental activities such as 
weighing, gavage  and examination in toxicologicol studies fall m idway between 
husbandry and experimental work.

Regulatory conflicts exist betw een optimising occupationa l risk prevention and 
Home Office regulations laid down for the well-being of onimolsf^^). Thus the 
regulations lay down on a cce p ta b le  range for air changes in animal rooms at 
12-20/hour. Such rotes increase the entrainm ent of dust and antigens in air 
unnecessarily and are of no obvious benefit to the animals, yet animal facility
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managers are reluctant to go  against the power of Home Office inspectors. 
Similarly operational considerations still sway the thinking of study managers in 
decid ing on issues such os airflow direction, particularly where experiments may 
be a ffec ted  by transfer of pathogens from humans to animals, and especially 
when the experiments are long term (and hence costly) or involve SPF (pathogen 
free) or other special animal categories.

Whilst the w ide range of activities, and the constraints upon possible solutions, 
have m ade it more difficult, attem pts have been m ade to seek generic solutions 
to the prevention of exposure in the more com m on types of work where humans 
com e into co n tac t with laboratory animals. Much of this has been done in large 
pharm aceutica l companies, mainly in the U.K. but unfortunately very little o f it 
has been published. Most investigations hove been done on room and caging 
systems and have been intended to benefit both animal husbandry and routine 
toxicology personnel.

A U.S. ventila ted ca g e  system has been on the market for many yearsf^^). it 
employs the tubed cag e  framework os a ventilation system with appropriately 
p laced  orifices to draw  contam inated air away from the cag e d  animals and into 
a scrubbed exhaust system. Its protective perform ance has never been 
va lida ted and, being very costly, it has not proved a popular buy in Europe.

Similar solutions hove been sought by attem pting to directionolise animal room 
airflow. Historically animal rooms hod no special ventilation and w hatever system 
happened to be in use in any building was adjusted to com ply with Home Office 
rules. The com monest early arrangements for animal rooms involved air access 
and exhaust at ceiling level. Although no doubt ca pa b le  of providing the 
appropria te  nominal airflow, these arrangements ignored the thermodynamics of 
animal storage and resulted in only partial air changes with many "dead" areas 
where stale air accumulated'38.39)^ An improved system used a bottom  entry for 
c lean air and used the natural convection currents from animals to carry 
con tam ina ted  air to ceiling level exit ports. This im proved overall scavenging but 
did not hove any useful im pact on reducing antigen exposure. A series of studies 
was therefore initiated in ICI Pharmaceutical Division in the early-mid. 1980's 
which a ttem pted  to optimise animal room aerodynamics and at the same time 
reduce antigen exposure. These studies, which were in support of a major 
building program m e for new facilities, established w hat is now the com m only
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a cce p te d  standard patterns for animal room airflow. This is shown in Figure 1.2 
and involves the delivery of air through a central va lanced  plenum running 
longitudinally a long the animal room above the service walkway. C lean cool air 
is drawn downwards by natural convection traversing the area where husbandry 
and toxicology personnel normally work. The air is then drawn into and over the 
animal cages where convection corrys it to  exhaust points a t ceiling level a t the 
sides o f the room.

Although offering greatly improved scouring and airflow directionality, the system 
still has shortcomings. In the steady state, w ithout the presence of workpeople, 
there ore still eddy currents which contam inate the worker breathing zone. The 
introduction o f humans further com plicates the eddy patterns and increases 
animal activity and hence antigen exposures. This is best illustrated in Figure 1.1 
which shows the dust levels generated in animal rooms when different husbandry 
and experimental activities were performed. Dust levels were used os surrogates 
of antigen levels because of the cost and difficulty of performing direct antigen 
level estimations at that time. It will be seen that the steady state levels are 
obliterated by the ingress of humans and that exposure becom es mainly activity 
dependant. Thus it would seem that the opportunities offered for the reduction 
of exposure by room ventilation are largely illusory. However research has 
continued to try and improve conta inm ent and the m odel that was used by 
ourselves is described in Chapter 6.

Another large contribution to this field of study has com e from Yamauchl('‘°' ’̂ '̂ 2,43) 
and his coworkers in Kagoshima, Japan. His work is im portant because it was 
thorough, organised and because an a ttem pt was m ade to  eva luate  the clinical 
im pact of the system improvements. The basic refinement proposed by 
Yomouchi was the conta inm ent of animal cag ing systems. This is illustrated 
diagram m atically in Figure 8.1. Effectively this turns them  into giant fume 
cupboards. Air ingress to the systems is by way of holes drilled into transparent 
front panels which are applied to the cages in much the same way as secondary 
double glazing. Air is drawn across the cages and co llec ted  a t the rear by an 
exhaust plenum applied to the rear of the containm ent. The transparent fronts 
ore com posed of curtains or rigid sliding panels which are easily m ovable for 
access. The ingenuity of the system lies in its simplicity and low cost. It can be 
applied to existing cag e  systems. The panels are easily rem ovable and the
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cages are simply und ipped from the exhaust system to be taken to and from 
cleaning. The modifications proposed by Yomouchi also claim  increased 
effic iency in air throughput. 8 changes per hour ore stated to  hove the some 
e ffec t os 50 per hour whole room ventilation w ithout com ple te  scouring. There 
ore consequently significant energy savings. However the system still suffers from 
the shortcoming of all such arrangements which is its disruption by the intrusion of 
operating personnel. It is therefore interesting tha t a survey of existing LAA 
sufferers in the facilities showed that 80% claim ed an im provem ent in symptoms 
after the ca g e  systems were m o d i f i e d Unfortunately only subjective 
sym ptom atic criteria were used to draw  this conclusion and no objective 
indication of benefit is available. It may be that the very low intensity of work in 
the Kagoshima facilities, as com pared to research and com m ercia l facilities, is 
also a foctoh^^).

Containm ent methods hove been assessed in a number of industries with mixed 
outcom e. Spray processes may be effective ly conta ined (eg crabm eat, 
isocyanates) so long os they ore standardised. However much work with 
isocyanate paints is not am enable  to conta inm ent because of the size and 
shape of the objects being painted. In ded ica ted  processes such os the 
m anufacture of proteolytic enzymes it is cla im ed that tota l enclosure of the 
process has been com plete ly effective in preventing the initiation of sensitisation 
and the manifestation of symptomsi^^). However, in the precious m etal industry 
the reduction of exposure to platinum salt com plex to nanogram  levels is still 
associated with occupationa l asthma in the workforcei^^). Therefore in practical 
terms the presently ach ievab le  state of conta inm ent m ethodologies is not 
adequa te  to prevent the inception or deve lopm ent o f O.A.D. and this is 
especially so for L.A.A. Other methods have to be sought.

Risk reduction by protection

A series of measures which increase the separation betw een w orkpeople and 
any noxious agent a t work con be listed. Some or all of these may be necessary 
in any particular case. The measures include the use of personal protective 
respiratory equipm ent (masks, independently ventila ted devices, gloves, overalls, 
limited access areas, airlocks, decreased stocking density, ded ica ted
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transportation facilities etc.) The measures are differentiated from systematic 
preventative measures by requiring personal com pliance. This is particularly so for 
personal protective equipment.

Whilst masks and ventilated helmets are now extensively used in research 
laboratories handling animals (at least in the UK com m ercia l sector) there was no 
ob jective evidence that they were o f any use. This issue was addressed in a 
co llaborative study which is reported in C hapter The know ledge gained 
from this study has been com plem ented and expanded by the work o f Anderson 
et ol(̂ ®) who investigated the value of protective respiratory equipm ent in bird 
fanciers. All this work is considered in the discussion in Chapter 8.

The more general measures listed im mediately above  were incorporated into 
gu idance docum entation which was issued by a number of pharm aceutical 
com panies in the early 1980's, an example is shown in Appendix 1. In one 
com pany, this gu idance was m ade m andatory and the exposed population was 
fo llowed up prospectively to assess inter alia the im pact o f the measures on the 
incidence, prevalence and severity of LAAi^’ L The results were highly 
encouraging with a 75% decrease on expected levels in incidence in the first two 
years of the prospective study. Whilst this result m ight hove been due merely to 
de lay in sensitisation, information from the third fourth and fifth years of the study 
tends to confirm that the drop in incidence was sustained(^o). Because no 
measure o f com pliance was m ade, it is not possible to soy whether m andatory 
measures had more e ffec t than guidance nor has it been possible to soy which 
preventive measures had the most e ffect in reducing L.A.A. since the benefit of 
individual measures was not quantified by industrial hygiene measurements. 
Notwithstanding these uncertainties, there has been a tendency to move 
towards firmer im plem entation of these type of guidelines. This has been 
reinforced by the widespread use of the Association of the British Pharmaceutical 
Industry guidelines'^^-^^) to which I contributed and the HSE G uidance Note^^s) 
which was a deve lopm ent from it.
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Detection of disorder

I have argued above that occupationa l diseases are particularly liable to 
concea lm en t and under reporting and that dynam ic disorders ore difficult to 
understand until they con be dynam ically measured. In 1978, a t the start o f the 
period o f study of LAA with which this thesis is concerned, the measurement tools 
required for the dynam ic assessment of LAA and occupationa l asthmas generally 
were ava ilab le  but had not yet been assembled into a m ethodology which 
could be dep loyed serially in the field.

Asthma was generally defined by reference to a minimum fall in FEV^, (usually 
15-20%) as measured against "expected". The first of our studies (Chapter 2) used 
this m ethod and served to convince me of the inefficiency of this m ethod for 
population studies of transient phenom ena. The use of within-person serial 
measurements of FEV, was cumbersome being tied to semi-static spirometric 
machinery. The success of Burge^^^^ in demonstrating the value of using a 
portab le peak flow meter to chart the time course and severity of occupationa l 
asthma revolutionised the investigation of such conditions. This technique was 
used for a study of the efficacy o f ventilated helmets described in Chapter 3.

One of the desired objectives o f m anaging LAA (see next section) is to create 
awareness of the condition and to encourage early reporting. Clinically this 
creates a new set of problems. Early symptoms hove proved ephem eral and the 
detection  of objective effect, both immunological and respiratory, difficult. To 
overcom e these problems more sensitive methods were sought and, a t the same 
time, the simplest and most useable in the field were preferred. To this effect, 
studies in individual patients with suspected early occupationa l asthma are 
reported in Chapter 7. The techniques applied have included the use of 
decrem ents in the flow volume loop (PD^g) and FEF 75-85 measurements from 
serial spirometric studies. Whilst these methods may not be suitable for larger 
population studies they show promise for the evaluation of difficult individual 
cases.

The im munological assessment of LAA in the field has depended  largely on skin 
prick tests. However the assay of specific IgE by PAST or Elisa has offered on 
a lternative and potentially more accura te  diagnostic m ethod and a number of 
studies hove com pared the benefit of this technique with skin prick testing. The
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population which w e studied (Chapter 2) was resurveyed by Newman-Taylor et 
ol<54). The results were found to  be com parab le . Specific IgE, to ta l IgE and 
specific IgG were used diagnostically in another animal exposed p o p u l a t i o n f ^ s )  

and found to  be equally accurate . However these authors ind icated the 
possible confounding effects of tota l IgE and specific IgG in masking specific IgE 
estimations by RAST.

A small population of confirm ed asthmatics cases of LAA was studied by Lutsky(^6) 
w ho suggested that urinary extracts gave more accura te  results than epithelial 
extracts w hatever technique was used, skin prick or RAST. Some authors hove 
even suggested that skin prick diagnosis is superior to RASTî )̂ There certainly 
appears to be no consensus that the measurement of specific IgE or IgG is in any 
w ay superior to skin prick. However skin prick test material derived from urinary 
proteins is superior to that derived from epithelial proteins. The underlying 
im m unological basis for these diagnostic tools has been extensively explored by 
Longbottom  and coworkerst^G-^). Their studies show that a large number of 
urinary proteins from small mammals (rat, mouse, guinea pig, rabbit) have 
antigenic potential and that m any of these cross-reoct and are present in other 
bio logical fluids such as serum and saliva. These proteins ore probably transferred 
to  pelts by direct contam ination and grooming.

M anagem ent

M anagem ent of on occupationa l condition implies the creation of policy to 
address the issues involved. Policy considerations will include, pre and 
post-em ploym ent screening, the provision of information, the identification of 
preventative and protective measures, the imposition of w orkp lace rules, the 
provision of treatm ent, relocation and rehabilitation arrangements. The policies 
of a large number o f institutions mainly in the U.S.A., were surveyed in 19871̂ 1). 
Startling variations in hazard awareness, planning and execution were reported. 
For exam ple only six out of over 150 institutions carried out pre-em ploym ent 
"hypersensitivity" screening. A similar heterogeneity of approach  was identified by 
Yamauchi^"^^^ in his survey of Japanese institutions. In another narrower survey in 
U.S. establishments, Newill found that only a minority of her respondents com plied 
with requirements to w ear personal respiratory protective equipmentf^^)^

The customary tools for improving the situation described above  ore regulatory, in 
a ranking order leading from guidance, to codes of practice  and hence to
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ordinance. Such specific progress for LAA has only begun in the UK although 
general regulations in the area of OAD ore now d e v e l o p e d ^ ^ s ) .  The research 
which is described in the ensuing chapters has im pacted  on this progress 
considerably. M anagem ent issues will be addressed again and more extensively 
in discussion.
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CHAPTER 2

THE PREVALENCE, NATURAL HISTORY AND ASSOCIATIONS 
OF LABORATORY ANIMAL ALLERGY
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INTRODUCTION

The study described in this chap te r was carried out in 1978. It was designed to 
characterise the clinical features of L.A.A. in respect of the following parameters:

• prevalence;
• natural history
• associations - the relationship of the natural history to variables on which it 

might possibly be dependent (atopy, post m edical history, age, sex, smoking, 
ethnic background, etc.), or which might better characterise it (specific skin- 
prick and lung function tests).

The working environment was typical of the facilities of a biologically-based 
research establishment of the period. Animal keeping and experimental areas 
were heterogeneous in type and application. Typically animals were bred or 
kept in husbandry areas, generally analogous to but more spacious than 
intensive farming units. Considerable attention was paid to animal well-being, 
nutrition and com fort in order to ensure a high quality, reliable stock. For 
toxicologicol studies, animals were largely kept in such facilities but might be 
m oved temporarily elsewhere for specific procedures such os examination,. For 
experimental purposes animals were normally transported to laboratories os 
required. Experiments normally term inated in sacrifice with subsequent exposure 
being to animal tissues. Because of the very varied work patterns and exposures, 
the most practical categorisation of exposure was quite non-specific, persons 
being grouped os follows:

animal handlers (husbandry); 
experimental workers (graduate or equivalent); 
experimental technicians; 
auxiliaries (cleaners, helpers):
others (e.g. fitters, secretaries), only occasionally/casually exposed. 

Although non-specific there was little overlap between job  categories.

METHODS

The following methods were used in the survey:-
• questionnaires - MRC respiratory questionnaire;

- in-house LAA specific questionnaire (see Appendix 2);
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• structured occupationa l history;
• skin prick tests for com m on environmental allergens;
• skin prick tests with extracts from specific laboratory animal species;
• spirometric lung function tests.
The population studied comprised the entire laboratory animal exposed 
population of a medium-sized pharm aceutical com pany. Likely exposure was 
ascertained from inspection of job  descriptions and checked with managers and 
individuals themselves. The entire population of 146 persons exposed to animals 
took part in the survey voluntarily.

All parts of the study programm e were administered to each individual on one 
single occasion. All procedures were performed on a Friday to see whether lung 
function tests might ac t as possible indicators of a work week e ffect. All practical 
procedures were performed by one nurse.

The questionnaire in the appendix examined family and personal history of a topy 
and pre-em ploym ent exposure to animals. Information on symptoms attributable 
to allergy was then sought. The possibility of symptoms being work-related was 
then explored and finally correlations with exposure were sought. Details of time 
sequence and progression of symptoms were also recorded.

Questionnaire - symptoms ascertained 

(Self-administered) i
symptoms linked to work

i
symptoms linked with work with animals

questionnaire reviewed Dy occupationa l physician

case reviewed and confirmied by occupationa l physician

case acce p te d /re je c te d  as due to LAA 

Fig. 2.1 Flow chart for case defintion
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Case definition was by symptoms attributable to a specific, subjectively 
identifiable cause, laboratory animals. As indicated in the previous paragraph, 
this identification was obtained stepwise from the questionnaire and the flow 
chart is illustrated in Fig 2.1. The symptoms were first identified without attribution 
and then linked with work and subsequently with specific agents at work. After 
this, the symptoms and their occupational correlations were confirmed by on 
experienced occupational physician. All cases of asthma identified by 
questionnaire as due to laboratory animals were confirmed by subsequent 
review. Two cases of rhinitis were excluded by review.

Standard com m ercial preparations (Dome) were used for skin-prick testing of 
a topy. Atopy was defined by Pepys criteria(̂ 6) namely a wheal reaction 3mm or 
greater after 10 minutes; tests being carried out for gross mixture, house dust 
extract, house dust-mite and A.fumigatus. Similarly, standard preparations (Dome 
and Bencard) were used for testing reactivity to  animals. Commercial test 
solutions were used for the following species: rat, rabbit, mouse, guinea pig, cat, 
dog, horse. One person refused skin-prick testing.

Lung function tests were undertaken on a Vitalogroph spirometer using standard 
techniques for calibration and testing. Records were m ode of F.E.V, F.V.C and 
F.E.V/F.V.C ratio. Comparisons were m ade between different symptomatic 
groups and non-symptomatic persons in exposure were used os controls.

RESULTS

Prevalence

Tables 2.1a and 2.1b address this subject. Table 2.1a illustrates the number of 
personnel in each work category and the percentage of persons in each group 
w ho hod LAA. The proportion with LAA asthma is listed separately. For better 
visualisation some da ta  in Table 2.1a are presented in histogram form in Table
2.1 b. Table 2.1 b shows the percentage distribution of LAA rhinitis and asthma in 
different categories of workpeople. It will be seen that LAA is distributed fairly 
evenly across the different work categories (excluding the miscellaneous "other" 
group) but that asthma is more closely confined to workgroups having closer 
co n ta c t with animals at higher exposure levels.
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Natural History

The overall com bination of symptoms and their linkage is shown in Table 2.2a. It 
may be seen that the commonest disorder in LAA is rhino-conjunctivitis. Skin 
urticarial reactions in the absence o f other symptoms, also occur. However 
asthma did not occur alone and invariably fo llowed rhinitis. The characteristics of 
acquisition of LAA ore considered in Table 2.2b. It may be seen that there is little 
difference betw een the time course of acquisition of rhinitis in those who go on to 
asthma when com pared with those who do not. However once rhinitis has 
becom e established the onset o f asthma in those who deve lop  it, is quite rapid 
with nearly 50% occurring within another year. Although marked, this rapid 
accum ulation o f further symptoms is insufficiently acu te  to use for setting a cut-off 
point for predicting who will or will not deve lop asthma.



45

Work category Number in 
exposure

% with LAA % with 
asthma

% with 
rhinitis

1 Experimenter 62 29 12 17
2 Technicon

(experimental)
39 41 15 26

3 Auxilliary 11 36 9 27
4 Husbandry 19 42 0 13
5 Other 15 13 0 13

OVERALL 146 30 10 20

Table 2.1 a. Distribution of LAA coses according to job category

50

40
42

30
27

26

20
17

15
12

10
13

9
1 2 3 4 5

RHINITIS
ASTHMA

Table 2.1b
Cases with rhinitis and asthma due to LAA as percentage of cases of LAA in each 
work category
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Rhinitis
28

1 1

Skin Reactions

Asthma

Table 2.2a
LAA symptom combinations in ttie popuiation studied (presented as case 
numbers)

50 asthma

40

30 n
rhinitis
preceding
asthma20

rhinitis10

>3yrs unknown<lyr

Table 2.2b
Ttie natural history - its development over time
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Associations

The association of a topy with LAA is explored in Table 2.3a. It will be seen that 
there is no statistically significant connection betw een LAA in general and atopy 
but tha t there is an association of high statistical significance betw een LAA 
asthma and atopy. Table 2.3b demonstrates tha t skin prick tests to  LAA causal 
species was wholly specific with no asym ptom atic person testing positive. 
However only 30% of rhinitis cases were skin prick positive os com pared to 87% of 
asthma cases. This difference between rhinitis and asthma cases is highly 
significant.

Lung function findings demonstrated a small but significant decrem ent in group 
da ta  as between assymptomatic and rhinitic cases when com pared with 
asthmatics. It is not possible to soy whether or not this is a work-week e ffec t or 
more acu te  or more chronic.

The results were analysed for the e ffect of a number of other factors which might 
hove been associated with LAA. Age, sex, ethnic grouping, smoking and 
pet-owning were considered. None were found to significantly modify the study.

Assymptomatic LAA Rhinitis Asthma
Atopes 15 20 8 12
Non-otopes 83 28 25 3

X" = 2.00 MS at p = 0.05 = 14.7 sig. at p = 0.001

Table 2.3a
Association of LAA symptoms with atopy, presented as case numbers

Specific Skin 
Prick

Assymptomatic LAA Rhinitis Asthma

+ ve 0 22 9 13
- ve 98 26 24 2

X̂  = 14.7 sig. a t p = 0.001

Table 2.3b
Association with specific skin prick tests to LAA causal species; presented as case 
numbers
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FEVi/FVC mean + S.E
ACTUAL PREDICTED t-value 2-tail

significance
Asthma V Rhinitis Cases 77.1 +2.39 82.3 + 1.20 -2.19 P = <0.05
Asthma v 
Assymptomatics

77.1 ±2.39 83.3 + 0.90 -2.800 P = 0.01

Table 2.3c.
FEVi/FVC ratio in Asthma Cases, Rhinitis Cases and Assymptomatic Persons

Summary

This study showed that LAA was a com m on disease in laboratory animal workers. 
The most com m on symptom set was rhino-conjunctivitis from which a proportion 
of individuals progressed to asthma. The distribution of asthma was not uniform 
for different occupationa l sub-groups. Rhinitis was not strongly associated with 
animal-specific skin prick positivity but asthma was.
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CHAPTER 3

THE EFFICACY OF RESPIRATORY PROTECTION
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INTRODUCTION

In the hierarchy of protective measures dep loyed to prevent occupationa l 
conditions, the use of personal protection comes low. This is because of the 
intrinsic weaknesses of any system that has to rely on individual com pliance. 
Also, it is subject to  the vagaries o f fit variance. Nevertheless the use of personal 
protection for the purpose of attem pting to  reduce exposure to  occupationa l 
allergens is com m onplace.

This paradoxical situation acknow ledges that there is a set o f uncertainties 
concerning the control o f oeroollergens. They are not easy to measure 
routinely. There is little know ledge of the exposure-sensitisotion or the 
exposure-response relationship. Nevertheless, protective equipm ent, and 
particularly respiratory protective equipm ent (RPE), offers to the individual a 
com prehensible and useable form of practical, preventive measure.

The problem  though is that the protection a fforded is unquantified and thus 
may give spurious reassurance. It may be tha t acu te  symptoms are being 
prevented but yet there is sufficient exposure to cause chronic disease. 
Additionally, the use of RPE may encourage the wearer to ignore monitory signs 
and symptoms or not fully apprec ia te  their significance.
An extensive literature exists concerning the quantification of protection and the 
quality of e ffec t to be derived from various R.P.E^^^^ This is based, for obvious 
reasons, on standard simulations of tasks and exposures. Contemporaneously 
these is a dearth of information on how R.P.E performs in real-life p ractice in 
terms of the subjective and objective experience of the persons ostensibly in 
protection. This study describes the first a ttem pt to quantify protection, 
detrim ent or defic iency to be derived from using R.P.E for the prevention of LAA, 
its symptoms or indeed any other O.A.D.

Objectives

1. To assess the protection from LAA afforded by R.P.E in com m on use.

2. To see w hether more rigorous routine protective procedures com bined 
with R.P.E moke a further contribution to prevention of LAA.
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3. To study the correlation betw een perceived symptoms of LAA and 
ob jective lung function decrements.

Methods

Eleven persons with LAA were studied over a seven week period. The form at 
was a within-person study in three modalities and these are illustrated below.

Week 1 
no exposure

Weeks 2-5 - routine exposure 
+ routine precautions_______

Weeks 6-7 - routine exposure 
+ special precautions_______

«---------------------------------------------- 7 /52 -------------------------------------------------------- »

In the first week of the study, subjects were excluded from all work and other 
exposure in the workplace to animal species of interest.

In Weeks 2-5, normal work routines were pursued and all subjects wore a helmet 
respirator when in exposure. In Weeks 6-7, a stricter, standardised regime of 
protective  clothing use and changing was imposed in addition to the use of 
R.P.E.

Certain very practical factors make this type of study difficult to  organise. Firstly, 
peop le  who deve lop  the more serious symptoms of LAA such os asthma, are 
usually advised to m anage the condition by re locating themselves to ovoid 
exposure. Many a cce p t the advice proffered and indeed this is the most 
desirable course of action. Thus only a small proportion o f individuals, usually 
career-ded ica ted, will stay in exposure and becom e availab le for study. The 
recruitment o f sufficient coses to study can therefore be difficult. The eleven 
coses identified as having LAA and still working in exposure to causal species 
were the pooled coses available from three large UK pharm aceutical 
com panies R&D staffs. Considerable care had to be and was exercised to 
ensure uniformity of routines, recording procedures etc., across a number of 
w idely separate operating sites.

The first week of the study was spent out of exposure in order to provide a 
baseline and also to permit discernment of recovery from any chronically 
depressed lung function state. This first week of the study thus ac ted  as a 
within-person control period. The main body of time (Weeks 2-5) was spent in 
"normal work", no a ttem pt having been m ade to direct, standardise or
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otherwise influence routine work patterns. A stricter protective regime 
(overclothing, gloves, c lothes-chcnging schedules) was imposed for Weeks 6-7; 
the measures imposed were considered the most intrusive tha t would be 
to le ra ted by the participants for the period of the study.

Other interventions were considered for the trial. The most obvious and 
significant o f these was a practica l cha llenge involving a period in exposure 
w ithout R.P.E. This would hove hod the benefit o f confirm ing the diagnosis, 
chronicling the current state o f the disease and allowing comparison with any 
am elioration offered by R.P.E. This was rejected on eth ical grounds because 
disease status had been established by questionnaires and skin test response to 
animal urine extracts. All persons used the then standard AH-1 helm et respirator 
with AS 60023 filter. Peak expiratory flow measurements (PEFR) were obtained 
throughout the study using Wright m ini-peok-flow meters. The results were 
self-recorded by the subjects 2-hourly alongside contem poraneous notes o f LAA 
symptoms and recording of presence at work (or not) and in exposure (or not).

Subjects were asked to continue PEFR recordings in and out o f exposure during 
waking hours.

Skin prick tests were performed in order to assess reactivity to specific LAA 
antigens and a top ic  status. Commercial and experimental test solutions were 
used as described in Chapter 2. For the purposes of this study, a skin prick test 
was considered positive if a wheal of 2mm or more was raised a fter 10 minutes, 
but a lternative positivity criteria were considered in analysis. It was noted that 
one subject hod com ple ted  a gross pollen desensitising course just before the 
study began. No other subjects were on any m edical treatm ent. In order to 
ovoid any possible confusion by hoy fever or other similar seasonal complaints, 
the study was performed outside the hoy-fever season.

At the time this study was carried out (published 1985), the diagnostic criteria for 
occupa tiona l and other asthma were based on percen tage  variability in daily 
PEFR readings. Conventionally, a diagnostic hurdle was set a t 15 or 20% deficit 
re lated to  specific exposure. These criteria were applied in this study in its original 
form. Row da ta  were coded  and analysed blindly by independent assessors. 
Retrospectively, it was found interesting to use additional criteria to  sub-divide 
the PEFR results further to produce "muted" variability (defined as 7-15% deficit.
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90% of working days) and "flat" records (<7% deficit, 90% of working days) (see 
Fig. 3.1).

In this chapter, the da ta  have been reworked by ca lcu lating 95% confidence 
intervals for summed PEFR da ta  from Week 1 to  use as a com para to r for weeks 
2-7. However this does not a llow  for diurnal variation so tha t low PEFR readings 
in Weeks 2-7 are defined as those below  95% C l plus diurnal variation (in Week 
1) com bined. Further conservatism is added  by discarding the first 2.5% of "low ” 
readings in Weeks 2-5 and 6-7 on the basis that they may have arisen by 
chance  alone.

Results
Disease status
The questionnaire confirm ed that all eleven subjects had had LAA symptoms in 
the twelve months prior to the start of the study. Additionally, tw o asthmatics 
and the tw o rhinitics considered that their symptoms hod worsened in severity, 
frequency or duration or in a com bination of these qualities. The skin prick da ta  
are presented in Table 3.1 and show that all subjects were a top ic  and all had 
positive skin prick reactivity to one or more specific antigens of LAA. Alternative 
criteria of positivity, using 3 or 4 mm wheal or 2mm larger than negative control, 
did not a ffec t this outcom e.

TEST ASTHMATICS (9) RHINITICS (2)
ATOPY Grass Mix 6 1

House Dust Mite 8 2
Aspergillus - -

TOTAL 9 2 11
(+ ve to one or more)

SPECIFIC Mouse Dander 4
ANGTIGENS Rabbit Dander 4

Rat Dander 8
Mouse Urine 6
Rabbit Urine 7
Rabbit Urine 9
Guinea Pig Urine 7
TOTAL 9 2 11
(+ve to one or more)

Table 3.1
Skin prick test results for asthmatics and rhinitics.
(Numbers responding positively in asthmatics colum n out o f 9, numbers 
responding in rhinitics ore out of 2).
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Inspection of PEFR records

Independent, blind assessment of PEFR plots ad judged tha t tw o out o f nine 
asthmatics hod hod overt asthma during the study period. One of these coses 
was considered not to  be occupationa l because of the pattern o f asthma. 
One of the tw o rhinitic coses was diagnosed os having deve loped frank 
occupationa l asthma during the study. Sample records obta ined during the 
study ore shown in Fig. 3.1.
Using statistical rather than impressionol criteria, eight o f eleven coses, including 
one former rhinitic, experienced low PEFR readings when com paring Week 1 
(out of exposure) with Weeks 2-7 (in exposure) (Table 3.2). In six coses over 10% 
of readings in the study period were low. Low readings were noted both in and 
out of exposure but no clear pattern em erged. This may be contrasted with the 
observations im mediately below  where Weeks 2-5 ore com pared with Weeks 6- 
7.

Case No low PEFR % symptoms % sensitivity % specificity %
1 15 10 8 89
2 23 <1 2 100
3 38 4 5 97
4 36 5 3 94
5 27 0 - 100
6 29 1 3 100
7 8 8 50 96
8 7 1 15 100
9 0 0 - -

10 0 0 - -

11 0 0 - -

Table 3.2 Low PEFR records, dioried asthmatic symptoms - frequency and 
association during the active study period (Weeks 2-7)

Notes: 1. low PEFR = readings below  diurnal variation in Week 1 + 95%
C.l of readings in Week 1.

2. % PEFR da ta  is minus first 2.5% for each case, discounted os 
they might occur by chance.

3 . sensitivity and specificity refer to dioried symptoms as an 
indicator of a contem poraneous low PEFR
reading.
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Case No.
Low PEFR % Improvement 

Weeks 6  - 7 on 
Weeks 2 - 5

Weeks 2-5 Weeks 6-7

1 14 17 N
2 2 1 26 N

3 33 52 N
4 2 2 55 N

5 37 8 Y
6 23 43 N
7 2 2 1 N
8 7 0 Y
9 0 0 }

1 0 0 0 } No change
11 0 0 }

Table 3.3 Low PEFR records comparing effect of normal working 
precautions (Weeks 2-5) and entianced working 
precautions (Weeks 6-7).

Notes: 1. low PEFR defined as Table 3.2
2. Y = yes, N = no.

In Table 3.3, which shows comparisons of PEFR records in Weeks 2-5 and Weeks 
6-7, it may be noted that 6  out of 8  coses, who hod hod low readings in Weeks 
2-5, go t worse in Weeks 6-7, often markedly so. When com paring im provem ent 
or lack of im provem ent in Weeks 6-7, it was observed that low PEFR's diminished 
when in exposure in 4 of 6  coses but in all coses go t worse out of exposure; this 
latter being the dom inant effect. Given the increased level o f core and 
personal protection used in the lost two weeks this in on unexpected finding.

Subjective symptom records

Both asthmatics identified by blind assessment of PEFR records experienced 
subjective work-related symptoms of asthma at least once  during the study; os 
did other asthmatics. In all, 7 of 11 coses experienced asthmatic symptoms 
during the active study period (Table 3.2). Five asthmatics also hod episodes of 
rhinitis, usually but not always associated with chest symptoms.
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The relationship between diaried symptoms and contem poraneous PEFR 
recordings is exam ined in Table 3.2. There were far fewer diaried episodes of 
asthmatic symptoms than there were low PEFR recordings. The reported 
presence of symptoms is tested os on indicator o f low PEFR recordings and is 
dem onstrated to  hove very low sensitivity.

Comment

Different criteria for e ffect o f exposure, ob jective and subjective, identify 
different parts and proportions of the population. This is a them e to be revisited 
in Chapter 5. The association between low PEFR and actua l symptom reporting 
was poor. A stricter protective work regime appeared  ineffective in reducing 
objective functional detriment. Because these issues should a ffec t the 
m anagem ent and disposal of “ coses” they are im portant and are extensively 
discussed in Chapters 8  and 9.
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CHAPTER 4

LONG TERM FOLLOW-UP OF LAA CASES
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INTRODUCTION

Whilst cross-sectional studies of the type described in Chapter 2 remain the most 
com m on design of observational epidem iology carried out in clinical 
occupationa l health practice, they hold within their nature an inherent 
shortcoming. This is that they describe survivor populations. Leaver populations 
ore seldom pursued but, o f course, ore unlikely to  be similar to  the sun/ivor 
population for any variable o f interest which adversely affects em ploym ent. 
Thus on underestimate of the burden of disease attributable to on exposure is 
probable. The skew attributable to the leaver population is likely to be 
unquontifioble. Nevertheless the transformation of a cross-sectional population 
into a prospective cohort for follow-up purposes is proper for the benefit o f that 
population. Additionally, the da ta  derived from studying longer-term effects in 
that population con still yield useful information even if this must be interpreted 
with caution. Accordingly a sample from the population surveyed in Chapter 2 
was resurveyed in 1985/6, an interval of 7-8 years after the original study.

Objectives

The basic objective of the follow-up was to determ ine whether any medium 
term or long term changes attributable to LAA might be discovered in the 
sample. Objectives were further sub-divided as follows:

1. In those with LAA, did the disorder get better or worsen with time and how 
was this a ffec ted  by remaining in exposure, or w ithdrawing, to other work 
out of exposure?

2. In those w ithout LAA in the first survey, hod any case developed?

3. In those without LAA, and who hod not subsequently deve loped it, were 
there any covert subclinicol or otherwise unreported effects?

4. Was there any difference in decrem ent of lung function tests in LAA when 
com pared with unaffected controls?
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METHODS

All LAA cases (rhinitis/conjunctivitis and asthma) in the original 1978/9 study were 
m atched with persons who hod not reported having LAA in tha t study, nor hod 
shown any skin prick or serological positivity for specific animal antigens. Cases 
and controls were m atched for age, sex and length and similarity of 
occupationa l experience with potential causal species. This sampling approach 
was taken in preference to com plete  re-survey because of resource constraints. 
Overall, there was a 15% loss to survey, with cases and controls evenly m atched 
(8 :8 ). Loss to  survey was exclusively am ong leavers and represented 60% of 
leavers but 40% were successfully traced and included in the survey.

The questionnaire described in Chapter 2 was readministered to the study 
population. This was followed by on additional brief questionnaire addressing 
changes observed in the time between the two studies (see Appendix 3). Skin 
prick and lung function tests were performed accord ing to the protocols 
described in Chapter 2 and blood was taken for specific IgE estimations. IgE 
estimations were performed by Longbottom and co-workers at the Brompton 
Hospital accord ing to conventional methods. Persons in control groups who 
hod deve loped LAA related symptoms and positive skin prick tests were 
excluded from appropriate com parative analyses.

RESULTS

Cases - symptomatic and immunological findings.

Out of 15 asthma cases attributed to LAA in the original survey, 3 were lost on 
follow-up. All but 3 of those traced had re located to work not involving animals. 
Of these persons 2 out of 9 reported themselves wholly free of symptoms even 
when occasionally exposed to causal species. 7 of 9 reported symptoms when 
occasionally exposed but were subjectively better in terms of exposure 
to lerance and severity. Those who had chosen to remain in exposure under 
strict personal protection regimes hod not done so well. One reported 
subjective improvement, one no change and one worsening of symptoms.

Despite relocation and subjective im provem ent of symptoms, specific skin prick 
tests remaining persistently positive: indeed there was an increase in frequency 
from 1.4 positives per cose in 1978/9 to 2.0 per case in 1985/6. Similar
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persistence in e levated binding levels was noted for specific IgE but with no 
consistent trend discernible In relotlon to  re locotlon/non-re locotlon or symptom 
severity. These do to  ore lllustroted In Toble 4.1.

Of 22 rhinltls/conjunctlvltis coses torgeted for resurvey, 5 were not troced. 
Amongst the remolnder, two coses hod deve loped overt osthmo ottributoble to 
LAA olthough In one cose there wos o possibility thot osthmo hod been present 
during the eorller survey ond might hove been conceo led . Both these coses 
were o top ic  ond hod positive skin prick tests to LAA cousing species but only the 
"older" cose hod roised specific IgE levels. Both osthmo coses hod been 
reollocoted to  non-onimol oreos of work.

Rhinitics not progressing to osthmo showed remorkoble stobility of stotus In 
porometers of interest. Only one hod re locoted owoy from onimol work ond 
this for coreer reasons. Nevertheless symptoms experienced remoined the 
some for oil coses ond hod not worsened or becom e more frequent in the 
intervening yeors. Skin prick ond specific IgE doto  remoined essentiolly 
unoltered. The do to  for these coses ond rhinitis coses which progressed to 
osthmo ore shown in Tobies 4.2o ond 4.2b.

Controls

Controls for the com porotive port of this study were derived from persons 
ossymptomotic in the 1978/9 survey. Since control stotus wos oscribed blindly 
from this derivotion it wos inevitoble thot some of these controls would develop 
LAA ond it is illuminoting to review these coses briefly. In to to l there were 31 
troceoble  controls. Of these two hod deve loped rhinitis subsequently 
progressing to osthmo ottributoble to loborotory onimol exposure. One of these 
coses, who hod not been o top ic  in 1978/9 hod deve loped o topy (defined by 
skin prick tests) by 1985/6 but did not hove ony positive onimol specific skin prick 
test results. This cose hod no specific IgE binding of >1% in 1978/9 or 1985/6. The 
other cose hod been otop ic in 1978/9 ond remoined so o t resurvey. Skin prick 
test result for rot hod chonged from negotive to positive ond specific IgE 
binding for rot hod risen from 3-4.8%. In this some cose specific IgE for guineo 
pig hod declined from 3.8->1.0%. Two other coses hod deve loped rhinitis 
ottributed to their onimol work. They showed no positive skin prick test results or 
roised binding levels.



STATUS CASE/DATE POSITIVE SKIN PRICK TESTS 
( lA A  ANIM ALS)

SPECIFIC IgE 
>1%  BINDING

C OM M EN TAR Y:
SUBJECTIVE SYMPTOMS ETC.

REGULARY C a s e  A 1978/9 R R12.2 RA1.9 M2.1 GP1.5 b e tte r , using h e lm e t, b u t see
1985/6 R RA M  GP R.49 R A 2 .5 M 1 .6 G P 1 .6 C a s e  5 (C h . 3)

IN C a s e  B 1978/9  
1985/6

R RA
refused  test

R3.4 R A 2.0M 1.9  
R2.2 R A 1 .1M 1 .2

n o  c h a n g e

EXPOSURE C a s e C  1978/9 R13.2 RA4.2 M 4 .7 G P 2 .2 w orse. ? w h y  n o  + V e  skin
1985/6 R RA M  GP R6.6 R A 14 .2M 4 .0  GP6.3 pricks in 1978 /9

C a s e  D 1978/9 - RlO.l R A 4 .7 M 7 .6 G P 2 .7 ? w h y  n o  + V e  skin pricks in
1985/6 R RA M R9.6 RA6.8 M 5.9 GP3.8 1978/9

NOT C a s e  E 1978/9  
1985/6

nil -

IN C a s e  F 1978/9  
1985/6

- nil -

EXPOSURE C a s e  G  1978/9  
1985/6

R R2.5 M 1 .8  GP1.2 
R1.2 M 1 .2

R etiree

1985/6 C a s e  H 1978/9 R G R15.3 R A 9 .7M 6 .5  G P l l . l still ra p id  o nset o f sym ptom s
1985/6 re fused  test R8.1 RA5.1 M3.1 GP7.7 in transient exp osu re

C a s e  1 1978/9 R M  GP R5.5 M 1.2 g re a tly  re d u c e d  re a c tiv ity  in
1985/6 - R2.5 transient exp osu re

C a s e  J 1978/9 R RA R1.8 R A 1 .6 M 1 .5 G P 1 8 .9 still ra p id  o nset o f sym ptom s
1985/6 R M  GP R5.3 R A 5 .3M 5.4  G P16.6 in transient exp osu re

C a s e  K 1978/9  
1985/6

R M  GP  
R M

R9.7 RA4.4 M 5.4  G P1.6  
R7.1 R A 1 .9M 2 .9  G P l.O

-

C a s e  L 1978/9  
1985/6

- nil -

+ THREE CASES LOST TO SURVEY

Table 4.1
The fa te  of LAA asthma cases diagnosed in 1978/9 and resurveyed in 1985/6 on skin prick, specific IgE and symptom 
findings.
(R = rat; RA = rabbit; AA = mouse; GP = guinea pig).



61

CASE/DATE POSITIVE SKIN PRICK SPECIFIC iOe>l% COMMENTARY:
TESTS BINDING SUBJECTIVE
(LAA ANIMALS) SYMPTOMS ETC.

Case M 1978/9 RA GP R1.5 RA5.5 GP16.5 early concealed case
1985/6 R RA GP in 1978/9 now severe

CoseN 1978/9 - not done recent onset
1985/6 - - LAA asthma

Table 4.2a
LAA rhinitis cases diagnosed in 1978/9 progressing to  osthmo by 1985/6 
- skin prick, specific IgE ond symptom findings.
(R = r o t , RA = robbit, M = mouse, GP = guineo pig)

CASE/DATE
P O S I T I V E  S K I N  
P R I C K  T E S T S  

( L A A  A N I M A L S )

S P E C I F I C  I g E  > 1 %  

B I N D I N G

CoseO  1978/9 
1985/6 R  M -

Cose P 1978/9 
1985/6

R
-

Cose Q 1978/9 
1985/6

R  M  G P  

R  G P

R 5 . 4  R A 3 . 1  M 3 . 4  

G P 2  . 0

R 4 . 8  R A 3 . 4  M 2 . 9  

G P 1 . 4

Cose R 1978/9 
1985/6

-

G P 2  . 3 

G P l .  5

CoseS 1978/9 
1985/6

-

R l .  1

+ 10 coses without ony skin prick or specific IgE >1% binding

Table 4.2b
LAA rhinitis coses diognosed in 1978/9 ond not progressing to osthmo o t 1985/6 -
skin prick ond specific IgE findings
(R - rot; RA = robbit: M = mouse: GP - guineo pig)

Lung Function Tests

FEV^/FVC rotios ond FEV̂  decrements ore presented in Tobies 4.3o ond 4.3b. 
For FEV-| /FVC rotios, the do to  show no significont trends with diseose co tegory or 
time. However, o non-significont trend moy be discerned for osthmotics when



STATUS CASE/DATE POSITIVE SKIN PRICK TESTS 
(LA A  A NIM ALS)

SPECIFIC IgE 
>1%  BINDING

COM M EN TAR Y:
SUBJECTIVE SYM PTOMS ETC.

REGULARY C a s e  A 1978/9 R R12.2 R A 1.9M 2.1  G P1.5 b e tte r , using h e lm e t, b u t see
1985/6 R RA M  GP R.49 R A 2 .5 M 1 .6 G P 1 .6 C a s e  5 (C h . 3)

IN C a s e  B 1978/9  
1 985 /6

R RA
re fused  test

R3.4 R A 2 .0M 1 .9  
R2.2 R A 1 .1 M 1 .2

n o  c h a n g e

EXPOSURE C a s e C  1978/9 R13.2 RA4.2 M 4 .7  G P2.2 w orse. ? w h y  n o  + V e  skin
1985 /6 R RA M  GP R6.6 RA14.2 M 4 .0 G P 6 .3 pricks in 1978 /9

C a s e  D 1978/9 - RlO.l RA4.7 M 7 .6  G P2.7 ? w h y  n o  + V e  skin pricks in
1985 /6 R RA M R9.6 RA6.8 M 5.9  G P3.8 1978/9

NOT C a s e  E 1978/9  
1985 /6

nil -

IN C a s e  F 1978/9  
1985 /6

- nil -

EXPOSURE C a s e  G  1978/9  
1985/6

R R2.5 M l . 8 G P l .2 
R1.2 M 1 .2

R etiree

1985 /6 C a s e  H 1978/9 R G R15.3 R A 9 .7 M 6 .5  G P l l . l still ra p id  o nse t o f sym ptom s
1985 /6 re fused  test R8.1 RA5.1 M3.1 G P7.7 in transient exp o su re

C a s e l  1978/9 R M  GP R5.5 M l . 2 g re a tly  re d u c e d  re a c tiv ity  in
1985/6 - R2.5 transient exp osu re

C a s e  J 1978/9 R RA R1.8 R A 1 .6 M 1 .5 G P 1 8 .9 still ra p id  o nse t o f sym ptom s
1985 /6 R M  GP R5.3 RA5.3 M 5 .4 G P 1 6 .6 in transient exp o su re

C a s e  K 1978/9  
1985 /6

R M  GP  
R M

R9.7 RA4.4 M 5 .4 G P 1 .6  
R7.1 R A 1 .9 M 2 .9  G P l.O

-

C a s e  L 1978/9  
1985 /6

- nil -

+ THREE CASES LOST TO SURVEY

Table 4.1
The fa te  of LAA asthma cases diagnosed in 1978/9 and resurveyed in 1985/6 on skin prick, specific IgE and symptom 
findings.
(R = rot; RA = rabbit: M = mouse; GP = guinea pig).
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CASE/DATE POSITIVE SKIN PRICK SPECIFIC iGe>l% COMMENTARY:
TESTS BINDING SUBJECTIVE
(LAA ANIMALS) SYMPTOMS ETC.

CaseM 1978/9 RA GP R1.5 RA5.5 GPl6.5 early concealed case
1985/6 R RA GP in 1978/9 now severe

Case N 1978/9 - not done recent onset
1985/6 - - LAA asthma

Table 4.2a
LAA rhinitis cases diagnosed in 1978/9 progressing to  asthma by 1985/6 
- skin prick, specific IgE and symptom findings.
(R = r a t , RA = rabbit, M = mouse, GP = guinea pig)

P O S I T I V E  S K I N

CASE/DATE P R I C K  T E S T S  

( L A A  A N I M A L S )
S P E C I F I C  I g E  > 1 %  

B I N D I N G

C aseC  1978/9 
1985/6 R  M -

Case P 1978/9 R -

1985/6
C aseC  1978/9 

1985/6
R  M  G P  

R  G P
R 5 . 4  R A 3 . 1  M 3 . 4  

G P 2  . 0

R 4 . 8  R A 3 . 4  M 2 . 9  

G P l .  4

Case R 1978/9 
1985/6 -

G P 2  . 3 

G P l .  5

C ases 1978/9 — R l .  1

1985/6
+ 10 cases w ithout any skin prick or specific IgE >1% binding

Table 4.2b
LAA rhinitis cases diagnosed in 1978/9 and not progressing to  asthma a t 1985/6 -
skin prick and specific IgE findings
(R - rat; RA = rabbit; AA = mouse; GP - guinea pig)

Lung Function Tests

FEV  ̂/FVC ratios and FEV  ̂ decrements are presented in Tables 4.3a and 4.3b. 
For FEV-| /FVC ratios, the da ta  show no significant trends with disease ca tegory or 
time. However, a non-significant trend may be discerned for asthmatics when
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com pared with rhinitis coses discussed and controls. Wide con fidence  intervals 
are also seen in the FEV  ̂ decrements ascribed to coses and controls and no 
significant trend con be inferred.

LAA disease ca tegory Study do te Coses (95% Cl) Controls (95% Cl)
RHINITIS 1978/9

1985/6
0.84 (0.72 - 0.96) 
0.79 (0.76 - 0.83)

0.85 (0.69-1.01) 
0.80 (0.64 - 0.96)

ASTHMA 1978/9
1985/6

0.78 (0.58 - 0.78) 
0.76 (0.68 - 0.84)

0.84 (0.78 - 0.90) 
0.82 (0.75 - 0.89)

Table 4.3a
FEV] /FVC ratios in LAA asthma and LAA rhinitis coses com pared with controls 
and com paring results in 1978/9 and 1985/6

LAA disease ca tegory Cases (95% Cl) Controls (95% Cl) ml
RHINITIS 370 (+50 - 790) 510 (+70- 1570)
ASTHMA 450 (+190- 1090) 270 (+130- 1070)

Table 4.3b
Decrement in FEV] between LAA asthma and LAA rhinitis coses and controls in 
1978/9 through 1985/6

Summary

The results of longer term follow-up of LAA asthma and rhinitis coses suggest that 
it is right to persist with the idea of differentiating between the tw o disease 
categories. LAA rhinitis coses, except for those few progressing to asthma, 
remained stable despite remaining in habitual occupationa l exposure. 
Contrariwise, asthma coses did best when removed from exposure for many 
years. This was dem onstrated subjectively by symptom experience and 
objectively by persistence of skin prick positivity and raised specific IgE.
FEV  ̂/FVC ratio and FEV, decrem ent analysis did not provide tight confidence 
intervals and failed to offer any meaningful insight into disease group 
differences in the relatively small groups studied.
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CHAPTER 5

THE RELIABILITY AND PREDICTIVE VALUE OF 
DIFFERENT CONCEPTS OF ATOPY
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INTRODUCTION

It is o f prime interest to occupationa l physicians to be aw are o f any means of 
identifying groups of people  at special risk o f developing on occupationa l 
disease. Most directly, this is because an opportunity for primary prevention of 
disease becom es or may becom e available. Additionally, in legal terms, 
special risk implies special care so that there is a duty to explore the likely use of 
discriminants predictively to ovoid disorders. In scientific and therapeutic terms, 
additional benefit may accrue from investigation by the insights which may be 
offered on the nature of the disease in its relation to possible predictive factors.

Perhaps it is for these sorts of reasons that a topy has assumed a centra l position 
os a discriminant for occupationa l allergic disease. What is remarkable is that 
this position has been reached in the absence of any science or scientific 
literature base to support it. In contrast, the relationship betw een a topy and 
oncogenesis has been well explored(<^^>.

Generally, studies of occupationa l allergic disease have confined themselves 
only to considering the ossociational connection of a topy with the condition 
under study(33.34,35,40.49,65-71 )_ These studies hove usually used a topy os defined by 
skin prick tests os the discriminant of choice. However, in clinical practice, it is still 
much more com m on to use family or personal history os indicators of atopy. This 
harks back to  the original meaning of the term introduced by C oco and Cooke 
in 1923^^^  ̂ where a topy was described as "a syndrome of com m on allergic 
disease including eczema, urticaria, hay fever and asthma and which had a 
genetic  basis".

The preceding text indicates that there exist at least three different concepts of 
a topy defined by personal history, family history and skin prick tests. It seemed 
useful and im portant to discover whether these different concepts were 
synonymous and, if not, how great were the differences betw een the 
populations thus identified. This study appears to be the first to consider such on 
analysis. Also, to  assess the true worth of a topy os a discriminant for 
occupationa l disease, in this case LAA, it is necessary to consider formally the 
sensitivity, specificity and predictive value of the concep t. The work described 
below  addresses these matters.
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OBJECTIVES

1. To explore the conco rdance  betw een different concepts of a topy 
namely, personal history, family history and skin prick tests.

2. To consider the sensitivity, specificity and predictive value of a topy as a 
discriminant in LAA.

METHODS

Analyses in this chap te r derived from material co llec ted  during the course of the 
studies described in Chapter 2 and C hapter 4. The questionnaire used obtained 
evidence of family history (parents, grandparents, siblings) and personal history 
of allergy. Family or personal history of allergy were taken as positive if such hod 
been diagnosed at any time by a clinician. Such definition naturally lacks 
precision but both family and personal history ore essentially subjective criteria 
and the definitions were intended to reflect the com m onality of everyday 
clinical practice. Tighter definitions would hove offered som ewhat spurious 
precision and would hove underestimated true rates.

Standard skin prick tests to gross mixture, house dust and Aspergillus (all Bencard) 
were used, a topy being defined os the presence of a 3mm wheal (or greater) 
to any one of the three tests after 10 minutes. Skin tests for cot, dog  and horse 
hair were also perform ed but not included os criteria for a topy because of the 
possibility of cross-reactivity with LAA antigens.

Subjects were divided into three accord ing to their symptoms. The first group 
consisted of those who hod LAA asthma, the second comprised people with 
LAA rhinitis (without asthma) and the third group comprised the rest of the study 
population, having no evidence of laboratory animal allergy.

RESULTS

Table 5.1 shows the numerical da ta  which were used to derive the sensitivities, 
specificities and predictive values shown in Table 5.2. A topy defined by skin 
prick tests with com m on allergens was a sensitive (80%) and quite specific (82%) 
test for LAA asthma. Atopy defined by personal or family history was less well 
discriminating. For LAA rhinitis, all three definitions of a topy were insensitive
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(24-39%) and rather non-specific (65-77%). Predictive value of a topy for disease 
was low even for skin prick criteria (LAA asthma 34%, LAA rhinitis 23%).

LAA
asthma

LAA rhinitis No LAA Total

A topy defined Atopy + 8* 9 18
by personal 
history

Atopy - 8 24 79

Atopy defined Atopy + 7 13 32
by family 
history

Atopy - 9 20 65

Atopy defined Atopy + 12* 8 15
by skin prick 
tests with 
com m on 
allergens

Atopy - 3 25 82 4 -1 **

146

* Results reaching statistical significance at p £ 0.05 
** One subject refused skin prick tests.

TABLE 5.1
Concepts of atopy, basic numerical data

The conco rdance  betw een different criteria of a topy are shown in Table 5.3. Of 
those peop le  classified as a top ic  by personal history, 65% would have been so 
classified by family history. Similarly for a topy classified by personal history os 
against skin prick test and a topy classified by family history versus skin prick test, 
the percentages were 72% and 64%.

Comparison of those responding positively to the different a topy criteria in 
1978/9 and 1985/6 is o f interest and the da ta  are shown in Table 5.4. The 
correlation betw een skin prick results during the two different study periods is 
good  (95%). Correlations between a positive personal and or a positive family 
history of a topy  in 1978/9 and 1985/6 are less sure (both 60%). These figures 
were ca lcu la ted  after allowing for and excluding those coses where the 
personal history of allergic disease was that attributed to LAA and which had or 
m ight hove deve loped during the period betw een the two studies.



LAA Asthma LAA Rhinitis No LAA

Criteria of 
a topy

Sensitivity Specificity Positive 
predictive value

Sensitivity Specificity Positive 
predictive value

Negative
predictive
value

Personal tiistory 50 79 23 27 77 26 71
Family history 44 65 13 39 65 25 69
Skin prick tests 
with com m on 
allergens

80 82 34 24 76 23 75

Table 5.2
Concepts of atopy sensitivity and positive predictive value (expressed as percentages) of atopy for LAA asttima and 
LAA rtiinitis, without asthma. Negative predictive value is for absence of atopy as indicator for absence of LAA.
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Population C oncordance (%)
Personal history vs family history 65
Personal history vs skin prick test 72
Skin prick test vs family history 64

Table 5.3
Concordance between difference criteria of atopy (original study)

Population Changes (%)
Skin prick 5
Family history 40
Personal history 40

Table 5.4
Percentage ctiange in different criteria of atopy between 1978/9 and 1985/6 in 
same study population

Among other considerations of note was the possibility that a top ic  status might 
have altered between the start of em ploym ent and the start of the first study 
period in 1978/9. This was tested by tracing pre-em ploym ent skin prick reactivity 
in m edical records. In 32% of individuals such a record was found and these 
da ta  suggested that the a top ic status of individuals had not been changed  as 
a consequence of their work in exposure to allergenic species (mean 
pre-em ploym ent - study do te  period 2.6 years, range 1-6 years). There was no 
reason to believe that the 32% were a group in any way unrepresentative o f the 
full survey population.

The da ta  core, os stated in the methods section, was derived from 
cross-sectional studies and thus represented a survivor population. It was thus 
necessary to consider the possible preferential loss of vulnerable sub-groups 
from the study, especially atopies with LAA. However, examination of the data  
suggests this to be unlikely since the percentage of atopies in the study was 
similar overall to that in the general population and there was an excess of 
atopies am ong those with asthma.
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Six peop le  were skin test positive to co t fur, three to  dog  and one to  horse hair. 
Of these, only one, who responded to cat, dog or horse was not also responsive 
to  gross or house dust mite. The exclusion o f co t fur in the skin prick definition of 
a topy therefore hod on insignificant e ffec t on the number defined by the 
criterion.

Curves of different sensitivity and specificity may be derived from the da ta  and 
drawn out in relation to prevalence of a condition thus demonstrating 
predictive value graphically. This is done in Fig. 5.1. The m iddle curve is tha t for 
the best sensitivity and specificity achieved in the study (80 and 82%) and the 
lower curve is for the worst (39 and 65%). For illustrative purposes the 95% 
sensitivity and specificity curve is also displayed. Intercepts at the prevalence 
rates in the cross-sectional study (Chapter 2) are shown.

100

P os itive

p r e d ic t iv e

v a lu e  (%)

40

0 10 20 30 40 50 60 70 80 90 100
Fig 5.1 - Prevalence %
Predictive value of a topy at worst and best levels of sensitivity and specificity 
found in this study
bottom  = sensitivity 39%: specificity 65%; 
m iddle = sensitivity 80%; specificity 82%; 
to p  = sensitivity 95%; specificity 95%; 
lost drown for illustrative purposes only;
intercepts at study prevalence rates of LAA (33%) and asthma (10%)
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Summary

The three dom inant concepts of atopy, those defined by personal history, family 
history and skin prick tests, are imprecise discriminants for the prediction of LAA 
disease. Of the three, skin-prick testing was the most sensitive and specific. A 
marked lack o f conco rdance  was shown betw een populations identified using 
d ifferent a topy criteria. For two out of three of these criteria, there was also 
notab le  time variance in positivity which further underm ined predictive value in 
the practica l and colloquial senses.
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CHAPTER 6 

INDICATIVE STUDIES OF CONTAINMENT
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INTRODUCTION

Mention was m ade in C hapter 3 o f a "hierarchy of protective measures" which 
m ay be dep ioyed  in the prevention o f occupationa l disorders. It is timely, in this 
chapter, to  enunciate tha t hierarchy fully in order to  p lace  the work to  be 
described in context.

The preferred measures are those which ore brought to  bear before  the 
occurrence o f any exposure to  a causal agen t and include substitution, (which 
is not p racticab le  in this case), and prophylactic screening. These m ay be 
term ed primary measures. Secondary measures seek to interpose e ffective  
barriers be tw een causal agents and susceptible individuals. They comprise 
measures which are inherent to  the system of work, such os conta inm ent and 
local exhaust ventilation (LEV), which do not require any special effort or action 
on the port o f individual workpeople. Tertiary measures consist o f the use of 
various personal protective devices such os RPE which require personal 
com pliance  and are subject to  the vagaries of personal fit.

In this chap te r a series o f experiments to  address the secondary prevention o f 
LA A in a strategic or systematic w ay is described. This work is one o f a series o f 
studies which were carried out in UK pharm aceutical com panies in the 1980's. 
Most o f the work has rem ained unpublished, despite its undoubted value and 
im portance.

Fortunately much of the useful information to  com e out o f these studies was 
presented a t meetings and w idely discussed a t the time by interested parties so 
tha t it has not been wholly lost. The early findings of interest, mainly ob ta ined  as 
the result o f a program m e o f occupationa l hygiene work a t ICI (Rackham, 
personal communications), ore now given in summary be low  because they 
inform the  work presented in this chap te r and are the subject o f further 
consideration in discussion in Chapters 8 and 9:-

1. In genera l terms, levels o f antigens (of LAA) are dep e ndan t on stocking 
density and animal activity. The second is more im portant.

2. Animal activity is a ffec ted  by the entry o f peop le  into anim al rooms and 
especially by the type  o f work they do  there.
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3. A ranking order of types of work shows that high exposure is associated 
with experimental activities (shaving, surgery, o ther high stress 
procedures), interm ediate exposures ore associated with routine 
procedures (gavage, routine examination) and low  exposures ore 
associated with animal husbandry.

The work here described exploits the hygiene investigations, which were 
undertaken during pharm aceutica l com pany building developm ents, in order 
to  prescribe experimental studies to  aid optim al anim al conta inm ent and 
effic ient room design.

OBJECTIVES

1. To optimise animal room design in order to  ensure antigen conta inm ent 
as far as reasonably practicable.

2. To assess the perform ance of conventional cag ing  systems in relation to  1.

3. To assess the potential o f alternative cag ing systems in enhancing optim al 
anim al room protection.

METHODS

The work described in this chap te r was specified by me and Fisons animal 
husbandry managers and, in consultation with engineering personnel, was 
con tra c te d  to  Messrs. I DC Consulting Engineers, and was carried out by them  in 
1986/7. A full-size animal room m ock-up was constructed a t Messrs I DCs 
premises a t Stratford-on-Avon and equipped with standard rabbit cages for 
testing purposes. Details are given a t the end o f the section.

Conventional best design prior to  this study is represented in Fig. 6.1. This design 
was the consequence of earlier unpublished experimental work carried out a t 
ICI in 1978-80 and the design features had been a d o p te d  w idely elsewhere. 
Main feature is the centra l va lance  feeding c lear air into the room. In theory, 
this c lean, coo ler air is drawn downwards and spreads into the cag ing areas 
w here it becom es warm ed and contam inated by animals and Is then drawn 
into a filtered exhaust system thus protecting peop le  working in the room w ho 
will spend most of their time working in the zone swept by c lean  air.
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Whilst superior to  preceding designs, the system described above  hod+not been 
associated w ith any diminution o f LAA where installed and was known to  be 
prone to  entra inm ent o f contam ina ted  eddy currents in the breathing zones of 
animal room  workers (see Fig. 6.1). Therefore, this "state of the  art" design was 
taken as the  basis o f a series of experiments involving configurational variations 
in animal room  design which variations were considered, in engineering terms, 
to  have potentia l to  offer improved containm ent. These configurations are 
presented d iagram m atica lly  in cross-section in Fig. 6.2.

The experiments used 12 different configurations and 2 nominal air change  rates 
(20 and 40 cph). Effects were assessed using a com bination o f 1-minute and 
4-minute smoke pellets and hand-held smoke generators. These did not o f 
course g ive quantitative  d a ta  but did a llow  a qualitative pattern o f 
perform ance to  be construed quickly so that a large num ber o f test 
configurations m ight be tested in rapid order.

Existing cag ing  was used in these experimental systems. However these 
conventiona l cages presented a series o f ventilation problems in their own right 
since they w ere  designed to  be free standing and not to  be integrated into a 
larger system o f directionalised ventilation. Therefore it becam e  appropria te  to  
consider how  the design o f cages themselves might be  a ltered to  optimise the 
integration sought. The m ock-up design which was deve loped  for this purpose is 
shown d iagram m atica lly  in Fig. 6.3.

The main ob jective  o f the above  studies was to  optimise the steady-state 
conditions o f the animal room. At the end of these studies some simple 
experiments w ere performed to  assess the results of disturbing the steady state 
by:

1. introducing individuals to  stand in front of c a g e  racks to  simulate 
observation o f animals:

2. rem oving perspex screening a t the front o f the cag ing  system to  simulate 
an anim al accessing manoeuvre.
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INLET

1 EXHAUST

•m

o n

Fig 6.1
"State of ttie Art" animal room configuration in cross-section showing a) inlet, 
exhaust and theoretical airflow between and b) actual airflows.
NB: Buib-in-box represents rabbit.
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1 .Cage flush 
to exhaust 
header

2. Cage 
recessed

3. As 1 plus 
top valence

4. As 1 plus 
Inclned 
valence

5. As 2 plus 
top valence

6. As 2 plus 
Inclined 
valence

EL

7. As2plus 
top & bottom 
blocked off

6. As 7 plus 
top valence

9. Exhaust only 
through cages

10. As 9 plus 
perpex 
blocking 
cage fronts

11 As 10 plus 
top valence

12. As 10 plus 
Inclned 
valence

Fig. 6JZ
12 experimental configurations tested In ttie study - cross-sections as Fig. 1 some 
detail omitted for clarity.

(NB: Configurations 1-8 arrows indicate special fèaturas, configurations 9-12 - 
arrows indicate available routes of airflow)
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1 -

6 1 à

Fig. 6.3

Conventional and experimental cage configurations
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The test room was constructed of studding ond ply ond  glozed strotegicolly to  %  
perm it outside observotion. Air entry ond exhoust w ere os in Fig. 6.1. Room 
dimensions were 5 x 3 x 3M. Coges used were NICP-Al with A6 rock (robbit) 
which hove open fronts, reor ventiiotion slots ond ore orronged in rocks on o 
w hee led  fro me. The coges hove front fitting food ond  w o te r contoiners. For 
experim entol purposes, robbits were simuloted by o m etoi conto iner of 
robbit-like proportions into which o lO W  output light bulb wos inserted to  
represent the thermol effects ottributoble to  the onimol.

Smoke from pellets wos introduced vio oir inlets to  mimic generol oirfiow ond  by 
hond-held generotor to  illustrote oirfiow o t specific points in the room. It wos 
necessory to  toke consideroble core to  be ob le  to  interpret outcom es 
occuro te ly. Only the first few  seconds o f generol oir flow  studies were o f benefit 
since the room ropidiy filled with smoke. Similoriy, lorge releoses o f smoke from 
generotors were olso unhelpful ond very smoll releose oliquots were used.

RESULTS 

The effect of airflow

The bose test rote o f 20 cph wos used in the test configurotion becouse it is the 
minimum dem onded  by the Regulotions governing onim oi husbondry. There 
wos no quoiitotive d ifference in the tests corried out o t 20 ond 40 cph in ony of 
the 12 configurotions. Tests run o t up to  100 cph in some configurotions 
increosed turbulence o t co g e  ond vo lence edges thus enhoncing spilioges of 
con tom ino ted  oir into potentio l worker breothing zones.

Smoke tests

Figures 6.4-6.10 show the oirfiow potterns, eddies ond  working notes for the 
d ifferent configurotions. In "open" configurotions (Fig. 6.2, 1-6) oir flow ed 
preferentiolly oround the sides, tops ond bottoms of c o g e  rocks follow ing the 
line o f least resistonce ond not e ffective ly cleoring con tom ino ted  oir from 
ca g e d  oreos. Positioning o f the cog e  rocks flush or recessed to  exhoust headers 
hod no e ffe c t on oir flow  potterns. Voionces hod no e ffe c t on oirfiow potterns 
or eddies except tho t inclined voionces increosed ed dy  form otion. "Closed" 
configurotions (Fig. 6.2, 7-12) forced oir to  flow  through cog ing  ond  crea ted  
be tte r scouring ond unidirectionol flow. Eddies, bringing con tom ino ted  oir bock
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into the worker breathing zone w ere  present in all configurations excep t those 
where c a g e  fronts were screened by perspex sheets. Thus, the g rea te r the 
e lem ent o f "closure", the be tte r the result.

Caging Design

Fig. 6.11 shows the airflow patterns associated with conventiona l cag ing  and 
the e ffe c t o f be tte r m atching inlet and exhaust apertures in an experim ental 
design. This was also mimicked by the use o f perspex sheeting os port o f the 
configurations 10-12 above. Containm ent was much im proved by the 
experim ental design.

Disturbance of the system

Both simulations of work activities (observation and cage-open ing) were 
assessed on the  optim al steady-state m odel (configuration 11). In both cases a 
profound and maintained disruption of the established smoke patterns and 
eddies was ob ta ined  which was worsened by m ovem ent.

Summary

The experiments described in this chap te r succeeded in identifying an optim al 
"steady-state" configuration for animal rooms. It is o f interest to  note  tha t no 
benefit was derived from increased airflow. These optim al arrangements m ay 
be characterised as requiring the p lacem ent o f the cag ing  system within a 
largely closed ventilation and exhaust system, essentially a cab ine t with LEV or 
colloquia lly a "box within a box". These findings have a series o f echoes in the 
studies o f Yam auchi and co-workersi40-43) and question the validity o f some of 
their conclusions. These ore discussed in Chapters 8 and 9. It is perhaps all too  
apparent, in the meanwhile, that, from the foregoing, it is precisely those 
activities which are most associated with high exposure tha t least well lend 
themselves to  systematic control.
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M2IES:
ÿ:’ '

1. SMOKE EXITS FROM FROM TOP FRONT OF ALL CAGES
2. MUCH EDDYING. PAHERNS NOT DISTINCT
3. SMOKE FLOWING BETWEEN CAGES

*

SUPPLY EXHAUSTEXHAUST

FIG. 6.4 

CONFIGURATION NO. 1

Basic arrangement wHh cages flush of exhaust header



NOTES: 1. SMOKE EXITS FROM TOP PART OF ALL CASES
2. LESS EDDYING - PAHERNS MORE DISTINCT
3. SMOKE FLOWING BETWEEN CAGESk'
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SUPPLYEXHAUST EXHAUST

50

FIG. 6.5 

CONFIGURATION NO. 2

Basle arrangement wHh cages 50mm trom rear wan



NOTES: 1. SMOKE EXITS FROM CAGES AT TOP FRONT
2, MUCH EDDYING
3. MORE SMOKE DRAWN BETWEEN RACKS

X 4. CONFIGURATION 4 PROJECTS SMOKE INTO'AISLE

82

%

EXHAUSTEXHAUST SUPPLY

s

Fig. 6.6

£PNFIgtfRATIPJLNP,.3,ft,4

Valance added to restrict air movement over cages. 
Cages flush with face of exhaust header

As above with inclined baffle added

• 3

• 4



NOTE: 1. SMOKE EXITS FROM TOP FRONT OF ALL CAGES
2. LESS EDDYING
3. SMOKE DRAWN BETWEEN RACKS ; • *
4. CONFIGURATION 4 PROJECTS INTO AISLE
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exhaustSUPPLYEXHAUST

ISOISO

Pig. 6.7

CONFIGURATION NO. S & 6

Valance • cages mcved back 150mm 
Inclined valance - cages moved back 150mm

•  6 
- 5



NOTES: 1. SMOKE EXITS FROM FRONT OF ALL CAGES
2. MORE DISTINCT AIR PAHERNS - CONFIGURATION 7 BEST
3. INCREASED FLOW BETWEEN RACKS
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EXHAUSTEXHAUST SUPPLY

Fig. 6.8 

CONFIGURATION NO, 7 & 8

Space at top and bottom of cages blocked 
- with valances affront

As above - minus valance

7

8



NOTES: 1. SMOKE EXITS FROM TOP FRONT OF AttvCAGES
2. DISTINCT AIR PAHERN
3. VERY LIHLE DRAWN BETWEEN OR AROUND 

RACKS. EXCEPTIONALLY HIGH AC RATE
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SUPPLY i EXHAUSTEXHAUST

Fig. 6.9

CONFIGURATION NO. 9

Exhaust via apertures matching holes In back of cages



NOTES: 1. UNIDRECTIONAL AIRFLOW THROUGH CAGES.
2. MORE TURBULENCE WITH CONFIGURATION 12.
3. UNIDRECTIONAL AIRFLOW EASILY DISTURBED 

BY MOVEMENT (WALKING) IN ROOM
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SUPPLY EXHAUSTEXHAUST

ID

X

Fig. 6.10

rONFIGURATION NQs. 10. 11 & 12

Exhaust via apertures matching holes In back ot rack 
Perspex front on cages 
As 10 with valance 
As 11 with valance at 30*

-10
-11
-12
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CHAPTER 7

EARLY AND DIFFICULT DIAGNOSIS OF OCCUPATIONAL 
ASTHMA WITH SOME ILLUSTRATIVE CASE HISTORIES
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INTRODUCTION ^ :

A natural and direct consequence of the studies described in earlier chapters of 
this thesis is the desire to explore methods for the earlier and more reliable 
diagnosis of occupational asthma generally and LAA in particular. A spur to this 
line of investigation was given by another piece of work carried out by the 
author when examining the disorders associated with exposure to the blowing 
agent, a z o d i c a r b o n a m i d e < 3 4 ) .  This was one of the earliest studies of 
occupational asthma to challenge the then universal impression of transience 
and total reversibility of the condition. It was shown that persons who persisted 
in remaining in exposure for more than 3 months from the inception of symptoms 
were more likely than not to hove symptoms of increased airways reactivity 
persisting for years after they had ceased to hove contact with the specific 
causal agent. Such a finding stimulated the search for methods of better and 
earlier diagnosis of asthma so that if it was not possible to anticipate the onset of 
LAA, it could at least be detected as early as possible. A useful secondary goal 
was to try and chart something of the natural history of its early development. 
The screening techniques considered were applications of those described in 
earlier chapters namely questionnaires, immunological and lung function tests.

Questionnaires are organised history-taking; there is no such thing os a perfect 
questionnaire. Among the important factors which influence questionnaire 
design are the following:-

target population - its intelligence and motivation;
target disorders - the need to distinguish features of relevance and 
interest;
purpose of questionnaire - screening, survey, research; 
epidemiological considerations - requirements of compliance, 
useability, sensitivity and specificity (often conflicting).

The relative importance of these various factors was gauged by trial and error. 
Early questionnaires were similar to those used in the cross-sectional study 
reported in Chapter 2. When used for screening on exposed but largely 
assymptomatic population, it was found that the format was overlong, and 
being irrelevant to the majority, the quality of response was poor. Similarly the 
level of compliance, as measured by returns from postal distribution was low.
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A series of attempts were modèr between 1980 and 1990 to improve various 
facets of questionnaire performance. One line of development was to structure 
questionnaires so that questions were placed into two categories, key and 
supplementary. Respondents could move through a shorter list of key questions, 
skipping supplementaries relevant to their history. This ploy improved response 
quality but not compliance. Eventually it was recognised that supplementary 
questions were repeated and explored further at nurse or doctor interview if the 
key responses were suggestive of disorder. So, the supplementary questions 
were discarded and a very short "critical questions" list is now applied for 
screening purposes (Appendix 4). This may reduce specificity, although it has 
not been formally tested, but undoubtedly improves useability and compliance. 
This is in line with the general objective of screening which is to enhance  
sensitivity; specificity being subsequently sharpened by interview.

Our experience of postal survey in a well-informed and well-motivated 
workforce at risk of LAA showed that compliance was in the order of 60%. Not 
surprisingly, the compliance rate was skewed positively by persons with 
symptoms to report os shown by interview of non-responders. A single postal 
reminder to individuals, accompanied by a further questionnaire, evoked a 
supplementary response to bring overall compliance to -80% . The majority of 
respondents at this stage used the form sent out with the reminder and not the 
originoi, suggesting that loss or discard are important factors in non-response to 
postal canvassing. Further written reminders produced little additional response 
but telephone contact raised returns to the -90% level. Full compliance 
appeared not to be achievable by these combination techniques, even with 
heavy investment in retrieval time. Accordingly a new technique was deployed 
where all individuals were given an appointment to attend at a surgery or other 
convenient location to complete a "key questions" questionnaire on-line on a  
portable P.C. This method of data gathering resulted in 100% compiiance and 
had the added advantage of permitting medical staff to view and analyse the 
returns without further recording effort.

Another problem with screening is the vexed question of optimal frequency. 
Knowledge of the natural history, and crucially the progression, of a disorder are 
the key factors here. From the natural history of LAA, it is possible to infer that 
the maximal screening effort should be deployed for the early years of 
individual exposure with screening frequency being rapidly tailed off after the 
first 3-5 years. After the study described in Chapter 2, an elaborate system of
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differentially timed screening schedules was attempted to cater for different 
at-risk sub-populations in the work group. This rapidly fell into disuse because of 
its administrative complexity and the incomprehension of the workforce. An 
annual format come to be universally applied. Given the power and ease of 
use now available from computer driven screening processes, and having 
regard to manpower optimisation, it is perhaps timely to reconsider the 
scheduling of screening.

Data presented in studies described in Chapter's 2 and 5 have suggested that 
there is little difference between the quality of information derived from skin 
prick tests and estimations of specific IgE in LAA. It is therefore sod to record the 
continuing commercial unavailability of skin-prick material prepared from urinary 
protein extracts. Admittedly, the commercial hair-extracts have been shown to 
be nearly as good but knowledge that their antigenicity is probably largely 
secondary to urinary contamination is scientifically dissatisfying. Nevertheless 
skin prick tests, with the relative immediacy of their outcome, continue to be 
enormously useful in workplace diagnosis.

The working criteria used for determining the selection of persons for skinprick 
tests derived from two considerations. The first of these was posterior probability, 
the likelihood of getting a result which would odd significantly to the making of 
a diagnosis. The second was the regard which had to be taken of the scarcity 
and uncertainty of supply of skin-prick testing solutions derived from urinary 
proteins. Thus the persons in the at risk population who were screened in this 
way comprised those who gave a history of markedly worsening LAA rhinitis and 
those who gave a history of recent onset of LAA asthma.

The numbers who were examined in this way over the years were small, usually 
nil, one or at most two per annum in the population of some 150 which was 
available for this author to study. The reasons for these small numbers are 
several and include relatively low recruitment and turnover rates and perhaps 
improved working conditions. It must therefore be left to others to present 
prospective cohort dataf̂ -̂̂ o) and to record here only the salient trends 
discernible from the small group of 8 persons who satisfied the criteria listed 
above. Four of these four individuals had asthmatic symptoms, all of them were 
atopic and had positive skin prick tests to specific causal species (one of these is 
the subject of Case history 3 in this chapter). These individuals had rhinitis 
symptoms alone at first follow-up interview, all were atopic and had positive skin
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prick tests to LAA causing specie^]After counselling, 2 of 3 of these relocated to 
work away from animals and did not develop asthma. One individual remained 
in animal work for career reasons and developed asthma within six months of 
initial screening. He then relocated to other work. In the lost cose, the 
individual had no rhinitis or asthma symptoms but hod on onaphyiiactic attack 
after a mouse bite; his cose will be discussed along with that of Cose history 3.

The cases described above were oil subjected to serial peak flow studies. In no 
cose was a clear-cut, positive record of occupational asthma obtained within 6 
months of initial screening (criteria of two episodes of work related decrements 
of >15% with recovery out of exposure). In only one cose was such a record 
finally obtained and this was in the person who persisted in exposure and 
progressed from rhinitis to asthma.

It seemed therefore, that early screening for LAA identified immunologicolly 
competent potential "cases" but, perhaps understandably, PEFR screening 
yielded negative results. The reluctance of some individuals to accept 
relocation on the basis only of some unquontifioble likelihood of developing on 
overt chest disorder led to a search for more subtle markers of early airways 
effect. In the laboratory, the measurement of small airways related decrements 
evoked by histamine challenge in the flow volume loop (PD^Q) was 
investigated!^^) and is described in use in Case history 3. At a more practicai 
level, the likely benefits of using a more accessible test which couid be applied 
in the works surgery was tested. The Vitailograph® spirometric computer 
analysis package offers os a parameter stated to be selectively
specific for small airways obstruction<73). The results obtained from using this 
technique ore discussed in Cose histories 1 and 2.

CASE HISTORIES 

Case history 1

Both this cose and that following were investigated for occupational asthma 
not attributed to LAA. Nonetheless they illustrate features of interest in the early 
diagnosis of asthma which are educative and may find application in LAA 
diagnosis.
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Case 1 was a twenty three year old man of previous good health who worked 
as a pharmaceutical process operator. He developed occupationally related 
wheezing and chest tightness with a marked late onset element. Symptoms 
were worst in the evening and early night and usually resolved by the next 
morning. Two processes were suspected os potentially causal.' One involved 
handling a powdered milk protein preparation (Process-S) and the other a 
powdered pancreas extract (Process B). Serial peak flow studies involving 
occupational exposure to these processes were carried out sequentially and 
the results are shown in Fig. 7.1.

Fig. 7.1
Serial PEFR Record Case 1. Exposure to two suspect processes, process S and 
process B. (S - work with product S, B = work with product B).

These studies suggested that the effect was due to the milk protein compound 
and this was tested using tipping challenge and spirometry in the works surgery. 
The workplace exposure was assessed to ensure that the tipping exposure was 
always markedly less than that which had been experienced in the actual job. 
Fig. 7.2 shows the data derived from the latter study. It will be seen that a  20% 
decrement in FEF 75-85 could be repeatedly obtained on exposure to the 
suspect compound whilst PEF and FEV were only slightly diminished at the level 
of exposure used.
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Fig. 7.2
Tipping studies on suspect process compound S in Cose 1.
FEV]' PEFR, FEF^^ g^ records. © = FEV^, •  = PEFR, 4̂ = FEFy^ g^

This cose, where the diagnosis was obtained from "classical" serial PEFR 
measurements, was used to test the sensitivity of FEF 75-85 against PEF and FEV^. 
The results were sufficiently promising to try the technique in the next cose.

Case history 2

The popular reaction against artificial colourings and other additives in the late 
1980's resulted in many manufacturers substituting "natural" ingredients into the 
excipients used in pharmaceutical manufacture. Among these was the natural 
colorant carmine which had already been noted to be capable of causing 
occupational asthmaf^^). in a pharmaceutical unit for which the author had 
clinical responsibility, three suspect cases of carmine asthma were reported 
within a few months of the product being introduced into manufacture.

Serial PEFR measurements in two out of three coses were ambivalent or 
negative. In the other case the diagnosis was confirmed by PEFR. The two 
questionable cases went on to tipping challenge, again with the quontal 
precautions in regard to exposure levels as with Case history 1. The data  
derived from one case is shown in Fig. 7.3 and illustrates a pattern similar to that
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seen in Case history 1. It seems reasonable to suggest tffci't exposure and effect 
are associated. The other case was wholly negative on testing and subsequent 
questioning suggested that the complaint was made on a "me-too" basis.

-M O "  ■

Fig. 7.3
Tipping studies with carmine in Case 2.
FEV]' PEFR, EEFŷ  records. © = FEV̂ , •  = PEFR, ^ = FEFŷ  g^

Case history 3

At the start of her history, the individual was twenty six years old and worked in 
animal experimentation. She was atopic and had complained of occasional 
LAA rhinitis for 1-2 years. Because of this history and her atopy, she was regularly 
asked to undergo serial PEFR measurements. None of these had a positive 
result. 2 years later, she began to experience occasional chest tightness but still 
remained reluctant to leave her work because of her interest and dedication. 
Also, since PEFR studies contained to remain negative, neither physician nor 
patient were sure of the significance of the symptomatic complaints. At the 
onset of chest symptoms, airways responsiveness was tested randomly using 
histamine challenge and was found to be abnormal (PD^q = 3.2mg/ml 
histamine, normal >16mg/ml) but still no work related effect had been 
demonstrated. Accordingly, on attempt was made to maximise the likelihood
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of finding an effect by testin'^ histamine reactivity after a 2 week holiday break 
and then assessing the effect of subsequent animal exposure. Tests were 
carried out on the morning of return to work before any exposure had occurred 
and at the end of the ensuing work week in exposure. The results of the 
histamine challenge tests are shown in Fig. 7.4. Stort-week and end-week results 
showed a three-fold increase in airways reactivity over the week in exposure 
which is highly suggestive of a work related effect. The patient was thus finally 
led to relocate away from whole-animal work.

T£v’

Fig. 7.4
FEV y  PEFR and PD^q (histamine challenge)

Subsequently, when collecting biological material for in vitro studies, this person 
was bitten by a mouse and developed on onaphyiiactic reaction. This appears
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to be a rare phenomenon and has only been reported three times, in the world 
literoturef75.76.77) (once Jointly by this author). Nevertheless it is of interest that this 
case, like those published, hod no history, or on ambivalent or atypical history of 
LAA despite all having specific skin prick positivity and raised specific IgE for 
causal animals on immunological testing immediately after their anaphyllactic 
episodes.

Summary

Existing techniques of diagnosis for LAA and occupational asthma more 
generally appear to hove significant limitations when applied to the desirable 
and seemingly laudable objective of early diagnosis of LAA. The contribution of 
innovations in method, particularly questionnaire usage and alternative lung 
function tests has been considered in this chapter. Of necessity the evidence 
presented, derived from small case numbers, must been seen only os suggestive 
of useful lines for further investigation.
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CHAPTER 8 

DISCUSSION
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INTRODUCTION

In the first chapter of this thesis, a number of strategic objectives were set out for 
the better understanding of LAA. These objectives were in the areas of 
epidemiology, selection, prevention, protection, detection (diagnosis) and 
management. Chapters 2 and 4 addressed the prevaience and natural history 
of LAA and expiored some of the factors which might influence the selection of 
individuois into work. These latter themes were further developed in Chapter 5 
in relation to atopy. The systematic prevention of LAA was considered in 
Chapter 6 and strategies of protection in Chapter 3. These studies aii 
contributed to informing the process of management in terms of policy and 
practice. Chapter 7 turned to methods of diagnosis for early and difficult cases 
and serves as a reminder that further challenges to research remain in this field.

The work done will also be considered more broadly in this discussion. Firstly in 
relation to the insights which it is able to offer into the nature of occupotionoi 
allergic disease generally and secondly in relation to the contributions which it 
has m ade to the advancement of understanding of more fundamental 
concepts such os the nature of atopy.

Case definition, epîdemîoloqy and natural history of LAA

Current authoritative texts recommend the use of questionnaires and lung 
function tests for the definition of coses(̂ 8,79). Thus no definitive test exists, so that 
diagnosis is achieved by the cumulation of probability based largely on 
subjective criteria. The step decision from disease to occupational disease may 
be particularly problematic.

Recent research has posited bronchial airways reactivity as a diagnostic “gold 
standard" for asthmot®o) but such techniques were not routinely available nor so 
validated at the time of the work here described. This recent research and 
other work recently publishedf®’) has identified the very poor sensitivity of 
questionnaire case identification running at less than 50%. At the time of these 
original studies, these deficiencies were not so specifically apparent yet the risks 
of poor case definition were recognised and a systematic attem pt was m ade to 
maximise the likelihood of obtaining good quality data (as described In Ch. 2 
methodology).
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Through the  stepwise m ethodology so em ployed, no osthm otic cose was 
discarded and only tw o rhinitis coses. Follow-up, seven to  e ight years later 
(Ch. 4) o ffered a further opportunity to check reliability. As stated in tha t 
chapter, am ongst those traced  only one rhinitic cose from the first survey 
adm itted  to  asthma a t the time of tha t survey and this case was considered to  
be due  to  de liberate  concea lm ent. When rechecked in the follow-up, no 
asthm atic from the first survey said that he/she did not have asthma a t tha t 
time. Similarly, no rhinitic volunteered a change  o f symptom status on resurvey 
excep t those w ho hod deve loped asthma since the original survey. Again 
similarly, am ongst people  assymptomatic in the first survey, 4 o f 31 reported 
symptoms on resurvey. All these symptoms too  were identified as having 
deve loped  in the interim.

It follows tha t in the population studied in this thesis, in contrast to  some other 
occupa tiona l and general populations, case definition appears to  have been 
robust. Some special factors of note may have contributed to  this. Amongst 
these w ere tha t the population was largely derived from researchers and 
technicians in social classes 1-3 with high intelligence and awareness. This was 
enhanced, in tha t population by specific know ledge o f lung disease genera I iy 
and allergic lung disease especially. More broadly, the  rigorous structured 
app roach  to  cose definition and validation may have contributed also.

In this particu lar study therefore there existed a num ber o f procedural steps 
which, com bined  with the factors conjectured im m ediate ly above, a p p e a r to  
have greatly diminished the potential inaccuracies associated with case 
definition by symptom. It m ay also be argued against the  use o f broncial 
reactivity as a go ld  standard that such definition (of normality or abnormality) is 
Itself arbitary and  that its use may merely tighten sensitivity a t the  cost o f 
reduced specificity especially in developing cases (see C hap te r 7). This issue is 
further explored in C hapter 9. Thus despite the caution which must continue to 
be  exercised in draw ing inferences from questionnaire based diagnoses, the 
m ethod is too  universal and too  useful to  discard and in any case needs to  be 
rep laced  only w hen something superior yet as easily useable is ava ilab le  to 
rep lace  It. Recent major studies<®2.83) have continued to  use the  m ethodology. 
Nevertheless it is o f some com fort in the use o f the m ethodo logy tha t the 
findings o f o ther studies, where they have replica ted work reported here, have 
shown g o o d  conco rdance  with that work.
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The preva lence o f LAA found in our cross-sectional study (Chapter 2) was 30% 
overall. Two-thirds o f coses had rhinitis only and one third rhinitis com bined with 
asthma. Skin prick results and the distribution of a topy w ere markedly different in 
these tw o  groups. Among those with rhinitis only, the p reva lence of a topy was 
no g reater than in the wholly assymptomatic (32%) whereas in those where 
asthma was present, a topy was significantly more com m on (80%). Additionally, 
positive skin prick tests to  specific animal species were found in 80% of 
asthmatics, 30% o f rhinitics and 0% of the wholly assymptomatic.

Upon this ev idence, it seemed reasonable to  postulate tha t rhinitis-only and 
rhinitis com bined  with asthma could be looked upon as tw o usefully separable 
disorders. Further support for this view com e from the tim escole and progression 
o f symptoms. Asthma was never found w ithout rhinitis and  was always 
p receded  by it; 70% of coses o f asthma deve loped within three years o f starting 
anim al work, whereas a substantial proportion o f rhinitics hod worked for longer 
than three years w ithout developing asthma. The terms regional and 
progressive LAA were coined for these conditions. The differentiation is of 
considerable im portance m anagerially since it identifies one population moving 
towards significant disability and one that does not. It is worthy of note  that 
a lthough caution should always be exercised abou t the validity of inferences, 
like these, drawn from retrospection, this observation has been a com m on 
feature o f o ther la ter prevalence studies o f LAA.

This study was published in 1981 contemporaneously w ith studies by C o c k c r o f t ( 3 3 )  

and Gross(84) using similar methods. Being addressed to  populations in exposure, 
rather than to  their m anagements, they were intrinsically superior to  tw o  earlier 
studies by Lutsky^^^^ and T a y l o r ^ T h e s e  authors had found a lower but w ider 
range o f LAA in the  institutions which they hod sampled. The range was 3-18%. 
The three studies by Cockcroft, Gross and ourselves showed remarkable 
con co rd a n ce  despite some m ethodologica l differences. They confirm ed the 
underestim ate o f preva lence derived from earlier papers as well as the features 
o f LAA described in previous paragraphs. The m any similar studies which have 
now  been published hove not served to  alter the conclusions drawn (43.85-88)

Caution must nevertheless be urged in interpreting cross-sectional studies 
because they exam ine survivor populations; and are  therefore likely to  
underestim ate the  overall morbidity, both frequency and  severity, associated
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with^ an exposure. No real a ttem pt has been m ade to  identify the true 
inc idence o f LAA in a population a t risk (including leavers) a lthough it may 
increase the  case burden up to  Later prospective studies carried out by
Davies e t alH^; and Botham et alf^o) may well not be directly com parab le  as they 
cou ld  re flect an inc idence of LAA lowered by the m odified and regu la ted work 
regim e and  environm ent which had been imposed prior to  these studies.

The proposal that LAA was primarily a disease o f experim ental workers rather 
than husbandrymen(9o) was also addressed and it proved possible to  refine the 
observation by examining the prevalence in more closely defined work groups 
(Chapter 2, Table 2.1a). Asthma was confined to  the  three categories of 
workers having "experimental" co n ta c t with animals (experimenters, technicians, 
auxiliaries) but rhinitis was com m on in husbandry personnel. The preva lence o f 
LAA was similar in both groups but husbandry personnel hod less severe regional 
disease exclusively.

One possible reason for this contrast is differential turnover especially as 
husbandry attendants are drawn from the less skilled social strata. However 
exam ination o f em ploym ent records showed this not to  be  a tenab le  
proposition w ith husbandry personnel showing less m ovem ent out o f job, job  
g rade  and  transfer than experimental personnel. A more likely explanation of 
this observation is tha t husbandry personnel are exposed to  lower levels of 
anim al an tigen than experimenters as is illustrated in the hygiene da ta  quo ted  in 
C hapter 1 (Fig. 1.1).

A num ber o f variables had to  be considered for their potentia l to  a ffe c t the 
p reva lence  o f LAA. Among those from which an e ffec t m ight have been 
expected  w ere age, sex, smoking history, ethnic background, past m edical 
history and  atopy. Of these factors, only atopy, which has a lready been 
discussed, showed any significant association with LAA. Perhaps surprisingly, 
smoking, w hich has been shown to  be a predisposing fac to r for onset and 
persistence o f other occupationa l asthmas^’ ’-’ )̂ was not found to  be  associated 
in this w a y  with LAA a lthough this may be a function o f the preva lence study 
m ethodo logy.
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Selection “

The desirability o f excluding peop le  who m ight be particularly susceptible to  an 
occupa tiona l exposure is universaliy acknow ledged and some form o f exclusion 
is app lied  in occupationa l health practice  to  m any categories o f potentia l 
em ploym ent. The corollary, tha t o f identifying persons especially suitable to  
specific occupations, is used less frequently. Two classes o f discriminant exist, 
predisposing factors and compromising diseases (susceptibility and  vulnerability).

In relation to  LAA, the exclusion o f atopies has been the  prime discriminatory 
measure sanctioned by historic usage. The findings in the study described in 
C hapter 2, clearly identified a topy as being strongly associated with asthma 
due to  LAA (80%) thus giving ostensible c redence  to  the practice . However, a 
screening measure requires far more than strong association to  be considered 
valid and thus the study described in Chapter 5 was carried out to  test the 
specificity, sensitivity and predictive value o f a topy os a discriminant. Because 
o f com m on and customary practice, three different concepts o f a topy  were 
tested, past personal history, family history and skin prick reactivity.

The most accu ra te  and repeatab le  criterion o f a topy turned out to  be a topy  
defined by skin prick reactivity. Its sensitivity and specificity for LAA asthma was 
g oo d  (80% and 82%) but the predictive value was still quite low  a t 35%. Even 
had sensitivity and specificity been raised to  95% each, the predictive va lue 
w ou ld  still have barely exceeded 50%. For rhinitis, the predictive value o f skin 
prick de fined a topy  was poor (23%) and similarly poor values w ere obta ined  for 
bo th  asthma and  rhinitis when using the other, subjective criteria o f a topy.

Thus, despite a strong association, even the most repea tab le  o f the a topy  
criteria used was not a good  predictor o f LAA. The conclusion to  be  drawn from 
this is tha t a topy, however defined, is probably not an appropria te  discriminant 
for em ploym ent. It m ight be argued tha t even if it was a poor discriminant, it 
was be tte r than nothing a t all and indeed this argum ent has some iegal interest. 
Scientifically, it would weigh more heavily if the pred ic ted  disease were o f a 
m ore serious and  less reversible nature.

The question also arises tha t if a topy is not a relevant discriminant, should it be 
tested for a t all and, if so, to  w hat use should the inform ation genera ted  be put. 
It is possible, a t present, to  argue that the issue o f a to p y  and its discriminant
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vél^ue is still controversial and tha t the recording o f a top ic  status continues to% è 
appropria te  for research purposes, to  inform the deba te . Also it m ay be  of 
value for the information o f individuals entering em ploym ent in anim al work. 
The discriminant value o f a topy was addressed by Newill and co-workers(’ )̂ w ho 
supported this and  other conclusions drawn here. Thus Newill considered a 
range o f potentia l predisposing factors including possible compromising 
diseases (asthma and perennial rhinitis) and e levated IgE, abnorm al FEV  ̂ but, 
curiously, not smoking history. She concluded tha t the use o f any o f these 
screening criteria as determinants for hiring persons to  work with laboratory 
animals was unwarranted. As w e will see, this entirely rational scientific 
judgem ent m ay require some qualification in regard to  practica l m anagem ent 
considerations.

In our work, smoking was one o f several potential risk factors which was not 
shown to be associated with LAA. In a study of da ta  poo led from three studies, 
Venables e t al found on association between smoking and atopy, smoking and 
LAA and smoking and skin wheals to urine extroctsi’ )̂. Even when the d a ta  were 
adjusted to  exclude the influence o f atopy, the association with smoking 
persisted and in one population from which the da ta  was drawn the association 
with smoking was stronger than the association with a topy. There is thus some 
evidence  tha t smoking is a risk factor for the occurrence o f LAA but again the 
discriminant va lue is poor and the association is not consistent in other studies. 
The im plication o f these findings will be discussed later in the chap te r w hen they 
are app lied  to  occupa tiona l allergic disease generally.

Prevention

The result o f a ttem pts to  prevent LAA by improving the ventilatory arrangements 
in anim al rooms w ere presented in C hapter 6. A series o f variations o f animal 
c a g e  and ba ffle  positions were tested to try and identify an optim al 
configuration. The conclusion of these studies was tha t the best arrangem ent, 
using existing c a g e  systems, was to hove these p laced in w ha t was essentially 
an enclosed, d raughted system similar in principle to  the co n ce p t o f the 
m icrobio logical cab inet. Independently, similar, but much more extensive 
studies w ere carried out a t about the same time by YamauchiH^) and 
co-workers.
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The impulsion for the work o f Yamouchi and his group o f veterinarians a t 
Kagoshima was primarily the pursuit o f improved animal husbandry and only 
secondarily the prevention o f LAA. They took as their starting point the objective 
o f optimal elimination of all unwanted particles and substances including 
ammonia, bacteria, xenobiotics and allergens. In their study designs they took 
particular note of the work o f Edwardsf^^) who studied the levels o f LAA antigens 
in caging systems and the effects of operational changes, such as humidity and 
stocking densities:

They concluded that the essential characteristic o f existing conta inm ent systems 
was tha t o f turbulent airflow which maximised the likelihood o f entraining 
contaminants and recirculating them through the breathing zones o f both 
ca ged  animals and the humans that a ttended  upon them. This reasoning led 
to the view that a minimally turbulent, one-way airflow system would be the 
best theoretical model to try. A series o f different ways o f achieving this e ffec t 
was designed and tested. The principle underlying these systems is illustrated in 
Fig. 8.1.

tg

Diagrammatic representation of the one-woy-alrflow animal room with sliding 
doors. A, supply air inlet; B, sliding doors; C, air control plate; D, adjustable air 
exhaust slit; E, exhaust air outlet
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The Japanese group used particle counting as a surrogate for all potential 
exposures. Test results showed that the enclosed cab ine t system which they 
identified as optim al in their study series was ca p a b le  of reducing exposures 
from Class 10,000 to Class 100. When the steady state was disturbed by opening 
the system or carrying out animal handling procedures, there was marked 
leakage of contam inants into room environments. The steady state took about 
half an hour to be restored.

In comparison to  the studies o f Yamouchi e t al, the methods which were used in 
our studies were cruder and more cursory and can be criticised on several 
counts. They were carried out in a mock-up and used heat-sources as 
surrogates for animals. In fact, only a "rabbit" m ock-up was studied. Short-term 
smoke releases were used to draw subjective conclusions abou t air distribution, 
containm ent and disposal. The benefits of using these techniques were speed 
of assessment, speed of configuration set-up and simplicity. A similar set of 
experiments using real animal rooms and animals toge ther with measurement of 
airborne antigen levels would hove been very time-consuming and prohibitively 
costly and yet the conclusion reached using the simpler methods, were 
essentially the same as those identified by Yamouchi and his co-workers.

The benefit of this work, in positive practical terms, was som ewhat limited. It 
certainly satisfied the very im portant m anagerial objectives of identifying "best 
p racticable means" and "state of the art" configurations for new animal rooms 
but the preventative benefit to people working in the rooms must be 
considered quite dubious. The smoke studies showed tha t the introduction of 
workpeople, either standing still or carrying out typical animal handling 
manipulations, had a profound and lasting e ffec t on the stable air m ovem ent 
patterns observed in the steady state, even in the "best-available" configuration. 
This, together with the know ledge that it is the handling o f animals themselves 
tha t increases antigen exposure, would suggest that the contribution of
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conventional conta inm ent an^v ventilation hygiene measures is unlikely to  be 
one making a significant im pact in the prevention o f LAA.

One possible set o f options which has not been fully considered m ay be term ed 
increase o f separation (os betw een animals and humans). For m any routine 
operations, such as the majority o f toxicological interventions, it is possible to  
envisage a set o f sem i-autom ated operations with much reduced exposure o f 
personnel. Some elements o f such procedures have been a tte m p te d  in a t least 
one UK pharm aceutica l com pany(3?) where animals w ere m oved from their 
holding cages to  a mobile ventila ted cab ine t for g a va g e  and observational 
procedures. This could be further au tom ated if cag ing  systems were so 
modified as to  a llow  the de tachm ent and transfer o f individual enclosed anim al 
boxes to  an observation cabinet. However, the original a ttem pts to  deve lop  
some ports of such a system were aborted because o f the  time-costs 
associated with the extra procedures and the doubts expressed abou t w hether 
any benefit for operators m ight be e ffec ted  or dem onstrated. The difficulty o f 
getting useful results from experiments in this field should not be underestimated.

A number o f other animal handling situations lend themselves even less well to  
standardisation. These ore the procedures o f experim entation (intrinsically 
non-routine) and patho log ica l study. They are the activities yielding the highest 
antigenic burden (Ch 1, Fig. 1.1) and ye t they involve the closest co n ta c t 
betw een animals and humans. Only a limited am ount of cab ine t work is 
feasible in these circumstances and it seems unlikely tha t any means, o ther than 
im proved and rigorously enforced procedural arrangements will be  ava ilab le  to  
reduce exposure in these circumstances for the foreseeable future. These will 
be  discussed further in the chap te r on m anagem ent but again, the  difficulty o f 
validating a lleged improvements in working practices here, canno t be 
underestimated.

Protection

If it is reasonable to  predict that the contribution o f preventative hygiene to  the 
control o f LAA is likely to  be limited then the intrinsically inferior app roach  o f 
protection assumes a more significant p lace. The work described in C hapter 

appears to  have been the first study to  assess the  benefits and  shortcomings 
o f RPE usage in LAA or indeed in any occupationa l asthma. This should be 
contrasted to  the more frequent theoretical studies o f exposure and mask
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e f f i c a c y (9^ 98)^ Given the wide-spread use o f masks for protection from 
occupa tiona l antigenic hazards, w hat is surprising is tha t further studies have not 
been a ttem p ted  by others. The only analogous work has been tha t o f 
Andersonf^) w ho tested the protection offered by ventila ted helmets am ongst 
sensitised pigeon fanciers.

Using the diagnostic criteria extant a t the time o f the study, independent 
blinded assessors found occupationa l asthma in tw o out o f the eleven coses in 
the study. Three other coses had some elem ent o f airways lability not 
am ounting to  overt asthma. Alternative diagnostic criteria, using variation 
beyond lower 95% confidence intervals (plus diurnal variation) derived from 
in-person control da ta  were used subsequently. These supported the original 
finding tha t significant airways reactivity was to be found despite RPE usage; in 
this case in 8 out o f 11 coses. The conclusion may thus be drawn tha t the 
protection obta ined from RPE, whilst undoubted, is incom plete.

An a ttem p t to  test increased procedural separation o f animals and workers was 
m ade as part o f this study. This involved more rigorous chongeroom  discipline, 
special overclothing and the com plete  avo idance of non-relevont activities 
(e.g. writing up notes) in animal areas. In the group under study, these 
precautions appeared  to  have had no e ffec t on improving protection; most go t 
worse. Indeed one individual progressed from rhinitis to  overt asthma in tha t 
particular part o f the study period.

Alternative outcom es might hove been sought and m ight have been more 
appropria te  to  test protective efficacy. In the newly exposed, the 
deve lopm ent o f specific skin prick test positivity or rhinitis m ight be better, c learer 
indicators. Whilst such criteria were not re levant to  a study o f established LAA 
such as the one under discussion here, they could and perhaps should be used 
in some future study.

The findings o f our study ore both tantalising and discouraging and given the 
size o f the study canno t be considered to  be other than indicative o f the range 
o f possible outcom es o f intervention. Nevertheless the observations show tha t 
prospect tha t personal protective procedures m ight have a contribution to  
m ake to  the m anagem ent o f LAA which needs considerable further evaluation.
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prospect tha t personal protective procedures m ight hove a contribution to 
m oke to  the m anagem ent o f LAA which needs considerobie further evaluation.

Alongside the PEFR records registered during this study, a record was kept of 
symptoms and their relation to  work. Low PEFR did not corre iote weii with 
sym ptom atic episodes marked on individual records. Thus the  symptoms record 
m ay be o f enormous benefit to  the patient for indicating subjective severity but 
it appears relativeiy unhelpfui in terms o f sensitivity in providing on ob jective  
view o f the underlying pothophysioiogicol state. It raises the question of 
w hether the physician shouid treat the symptoms or the readings.

The results o f this study and the studies of A n d e r s o n upon bird fanciers suggest 
tha t the  protection to  be obta ined from RPE is incom plete. Some caution 
needs to  be exercised when citing this conco rdance  o f view since the tw o sets 
o f studies, in a subtle way, do  not com pare like with like. Thus the hobbyist is free 
to  leave his exposure whenever he wishes whereas the em pioyee a t work is 
more constrained. It may be tha t the picture obta ined from studying pigeon 
fanciers in therefore unduly optimistic for occupationa l applications. 
Undoubtediy, if individuois are to  persist with on exposure which has caused 
significant lung disorder, ciose supervision by a com m itted  and informed 
physician is required.

Persistence

In la tte r years, the transience of occupationa l allergic disease, particularly 
asthma has com e to  be questioned. Evidence has com e forward tha t it m ay 
persist, despite avo idance o f exposure, for several years if not indefinitely. Thus 
fo llow  up o f sensitised isocyanate workers!’ ’ ) has suggested tha t they 
experience an acce le ra ted  decrem ent in lung function. In studies o f platinum 
workers w ho  ieft work because of occupationa l asthmai^oo) high levels o f 
persisting symptoms hove been found. They hove been accom pan ied  by 
adverse social consequences such os increased levels o f unem ploym ent. 
Am ong azodicorbonom ide workers persistence o f symptoms was associated 
w ith exposure prolonged for more than three months a fte r the onset of 
asthm a(34). The situation in disease associated with higher m oiecular w eight 
antigens seems similar as with Western red cedar workers(’o’) and  co lophony!’®̂).
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'ïhé authority o f findings in the follow-up study o f LAA in this thesis is som ev'^dt 
limited by the  small numbers involved. Nevertheless, the subjective 
sym ptom atic experience o f those with asthma w ho were re loca ted  aw ay from 
exposure was bette r than tha t described in the studies c ited  above . However, 7 
out o f 9 individuals still had symptoms when exposed to  causal species casually 
a lthough they w ere quite well when not exposed. It is possible then tha t even in 
regression, LAA is a milder disorder than m any other occupa tiona l asthmas.

It is necessary to  differentiate carefully betw een the inferences to  be drown 
from these different studies. In the isocyanate, platinum. Western red ce d a r and 
co lophony studies, workers hod avoided subsequent exposure to  causal agents 
and w ha t was being charted was recovery, or lock o f it, out o f exposure. In the 
azodicorbonam ide study both the e ffec t o f persisting in exposure a fte r asthma 
onset and subsequent removal were recorded. The rem oval from exposure in 
the LAA fo llow -up series was less com ple te  because o f the ubiquity of animal 
usage in a pharm aceutica l research establishment and the re luctance  of 
individuals com m itted  to a particular set o f work interests to  wholly d ivorce 
themselves from them. It may be speculated tha t rem oval from exposure to  
o ther more ubiquitous agents, such as isocyanates and Western red cedar, m ay 
also not be  os com ple te  os either subjects or their investigators believe.

The rhinitic and  assymptomatic cases which were fo llow ed up ore o f particular 
interest since such groups ore seldom pursued in long term ou tcom e studies. 
Not unnaturally a few  had passed through the well-recognised stages o f LAA to 
deve lop  rhinitis or asthma but the vast majority rem ained stable. Both the 
original rhinitic population and those w ho had deve loped  rhinitis (without 
asthma) showed remarkable stability o f symptom levels and im mune status. 
Similarly, the  wholly assymptomatic showed no ev idence o f ch a n g e  in immune 
status remaining almost wholly specific skin prick and  specific IgE negative 
(<2%). Their persistence in exposure is therefore not deleterious.

Issues Relating to Occupational Asthma Generally

The preced ing pages have been concerned with the  insights which the work 
described in this thesis has been ab le  to offer into the  nature o f LAA. A w ider 
series o f inferences m ay be drawn too in order to  enrich our understanding o f 
occupa tiona l asthma generally. It is also timely to  speculate on the  clues tha t
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the work offers on the nature "Of occupationa l asthma and to  consider the areas 
where further work m ight be directed.

The natural history of occupationa l asthma attributab le  to  m any different 
causes has been well described over the lost d e ca d e  or so. With this 
information, attem pts have been m ade to differentiate betw een classes o f 
causal agents. Earlier theories re lated to  particle size probab ly ow e their 
ancestry to  the im portance o f such aetio logy in the more historically 
well-characterised occupationa l lung disorders. This them e was pursued by 
Pepys and Hutchcroftiio^) (1975) who stated that late asthm atic reactions were 
more com m on in work cha llenge situations where particu la te  exposures 
occurred as opposed to  laboratory challenges when nebulised antigenic 
sources w ere used. Further support was offered for this idea by Wieslander e t 
a|(io7) whose work derived from particulate challenges to  guinea-pig lung. This 
view is not substantiated by experience from vapour exposures such as 
isocyanates and  in practical terms the idea is o f limited value since 
occupa tiona l exposures are usually mixed and im m ediate and late reactions 
are o f equal inconvenience to the patient. It is as likely tha t these observations 
re la ted to  regional deposition characteristics as tha t they were fundam enta l to  
the size o f antigen ic particles.

Another means o f antigenic differentiation has been tha t re la ted to  m olecular 
w eight (MW). It has been suggested that asthma caused by low MW 
substances is qualitatively different from that seen in asthma caused by high MW 
antigens(3"»'io6). This hypothesis has great scientific a ttraction  because a 
potentia lly simple and  plausible rationale is availab le to  a cco m m o d a te  it. This is 
the differentiation betw een antigens ca pab le  o f inducing an a llergic response 
on their own and  those requiring hapten a ttachm ent for a llergenic expression.

It w ould seem tha t the asthma induced by low MW substances is characterised 
by rapid onset, absence of regional prodrome and rapid maximisation o f e ffect. 
The asthmas caused by high MW substances on the other hand, have a slower 
onset o ften  a regional prodrom e and progress more slowly to  full e ffect. Whilst 
this differentiation is clear, it is not c lear whether it is im portant or w ha t light it 
casts upon the  underlying causal mechanisms. It is certa inly possible to  
postulate, from experience with grass pollen and house-dust m ite asthma tha t 
high MW sensitisers may be more efficient, a t much lower concentrations, than 
low MW substances so tha t there is some sort o f threshold e ffe c t for the latter.
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ü o w e v e r this idea would seem to be given the lie by experience o f platinurfi-'salt 
sensitisation, isocyanates and acid anhydrides a t very low  levels o f recorded 
exposure. The role o f interm ittent or momentous "overwhelm ing" exposures, os 
in accidents or other abnorm al working conditions, is uncieor in this respect but 
has been postulated as significant for sensitisation in TDI osthmof’ ’ ).

The progression of occupationa l asthma from sensitisation, through increasing 
airways reactivity to  full blown asthma has been charted  in several case histories 
described in this thesis as well as from the retrospective experience o f the 
preva lence study. However the observations in these and other similar studies 
are insufficiently systematic to  offer a deta iled view o f the process o f disease 
m aturation. Even less well understood ore the factors which m ight modify the 
p a ce  o f developm ent. That such studies would be difficult to  do  does not take 
aw ay from the fa c t tha t they would be both interesting and im portant in order 
to  give clues about the likely interaction of operational or therapeutic 
interventions.

The long term effects of getting occupationa l asthma have already been 
discussed to  an extent in this chapternoo-’ô ) but are worthy of some further 
analysis in order to  fuel later discussions of m anagem ent and diagnostic 
concerns. Both low and less frequently high MW asthma have now been shown 
to  carry a burden o f chronicity which was previously discounted. By contrast, 
rhinitis, w hen it occurs a lone and does not progress to  asthma appears to  carry 
no such prolonged e ffect nor, a t least in LAA, are there covert effects in the 
assymptomatic. The factors tending to  enhance chronicity have not been 
explored systematically although prolonged exposure a fte r sensitisation has 
been identified as contributory<34.io8)^ Other factors which m ight be expected  to  
contribute, level o f continuing exposure, exposure to  causes o f non-specific 
airway reactivity, smoking e tc  need evaluation. Similarly the detrim ent criteria 
such as persisting symptoms, poor lung function, em ploym ent e tc. cou ld  benefit 
from being grouped into some index or indices o f functional and social 
deprivation.

The Nature of Atopy

The preva lence of a top ic  status is stated to  vary w ith agef27.28). Alternatively it 
m ay be a cohort e ffect. Little regard has been given to  the implications o f the 
observation in relation to occupation. It was only w hen our study population
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was reassessed some years 'a fter our p reva lence study o f LAA tha t it becam e 
apparen t tha t the transience o f a topy did not re late solely to  time. Where 
subjective criteria o f a topy were used, post-personal or fam ily history, the 
population identified shifted markedly (40%) within a relativeiy few  years (5-7). 
Only the population defined by skin prick testing rem ained stable (95%). If these 
findings are confirm ed by other studies then the  value o f a topy  in 
epidem io logica l usage is likely to  be low.

It is then worth asking why the co n cep t remains so pervasive and to  w ha t use 
m ight it be  put?

In the occupationa l setting, the idea m ay also be of particular ap pea l to  those 
w ho w ould hove a disease attributable to individual susceptibility rather than 
occupa tiona l exposure. The mind-set is historically powerful and has long been 
useful. However it is not inappropriate to ask w hether it has outlived its 
concep tua l usefulness. Certainly from the occupationa l v iewpoint it cou ld  well 
be re lega ted  to  the status of a fac to r o f personal interest abou t which some 
gu idance might be offered a t pre-em ploym ent screening. It is only the 
enshrinement o f a topy os a discriminant of legal significance tha t should cause 
it to  be a consideration in job-p locem ent. The opposing, os yet presumptive 
right o f equal opportunity of em ploym ent does not yet hove any legal standing 
in the UK.

The Nature of Asthma

The dynam ic assessment o f a ltered airways reactivity by PEFR has done  much to  
help be tte r understand the idea of asthma. O ccupationa l asthma has had an 
im portant part to  ploy in informing current perceptions because onset, progress, 
cause and course con  be well charted. Thus asthma is now  defined to  
encompass ideas of transience and variability as well as symptoms.

The fit be tw een some of these ideas, particuiarly symptoms and physiological 
parameters is not good, as was evidenced by work in this thesis (Chapter 3). 
The current definitions of asthma are thus hybrids and  perhaps even crude 
compromises a t that, and if absolute genetic  or b iochem ica l criteria are not 
available, it m ight be  more helpfui to  consider definitions o f asthma which were 
based on potentia l (susceptibility or evidence o f liability to  deve lop  disease) 
rather than e ffect.
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This m ight help to  improve understanding of the hidden transience o f asthma, 
tha t is the change  in reactivity re lated to  time, exposure e tc  as ev idenced by 
the lung function traces o f Cose 3 (Chapter 7). The question would then arise 
w hether to  treat readings or symptoms. Currently this is an uncertain area, the 
m edical convention being mainly deeply traditional and inclining to  the 
sym ptom atic. A change  in the conceptua l framework to  dealing with 
an tic ipa ted  effects could powerfully a ffec t treatm ent criteria. Given our 
know ledge of the long term effects of occupationa l asthma such a change  
towards pro-active treatm ent and m anagem ent m ight well be  usefully 
considered anew.
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CHAPTER 9 

The surveillance of animal workers
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INTRODUCTION
For the individual a t risk by reason of his or her exposure to  animals, the 
objectives of surveillance are to  provide warning o f tha t risk, to  diagnose 
disease prom ptly and to  ovoid undesirable sequelae. For workforces, os groups, 
and particularly for their m anagements, surveillance has a broader remit. This 
remit incorporates pre-em ploym ent and periodic surveillance, case finding, 
reassurance monitoring, w orkplace assessment and w orkp lace monitoring.

Pre-employment surveillance
Dos et al(̂ 09) hove identified atopy, generalised airways hyperactivity and 
smoking os risk factors in LAA. Their work supports the m any studies which have 
similarly identified a topy including that described in Chapter 2. Their work also 
supports the work of Venobles'^s) with regard to  smoking. From the risk 
m anagem ent viewpoint, the possible pre-disposing or susceptibility factors must 
be considered alongside diseases which may be present prior to  em ploym ent 
and which can ac t as potential compromising factors in LAA (although these 
latter are not discussed here).

As has been remarked in Chapter 5, association, however strong, may not be 
sufficient grounds for use of a risk facto r as a discriminant. Of potential 
discriminants, a topy has been most intensely deba ted . The reasons for this ore 
tw ofo ld . Firstly a topy is a traditional discriminant in occupationa l health practice 
and is thus retained inertially. Secondly it has a constant, strong association with 
asthma, the more serious end of the morbidity scale in LAA. Also, underpinning 
the retention of a topy as a discriminant, a t least in the UK, has been the legal 
p recep t of “special duty of core".

In a cross-sectional and prospective study, Kibby et exam ined the value of 
cum ulating a top ic  markers as predictors of risk for LAA. The authors stated that 
the presence of three or more markers was the best predictor. They used history 
of hay fever, childhood rashes, other allergies, asthma and family history. 
However neither these, or other authors have distinguished betw een association 
and predictive value and such cumulation of criteria will have sacrificed 
specificity for sensitivity. Nevertheless they have agreed universally with the 
conclusions drawn in the study described in Chapter 5 which proposed that the 
predictive value of a best marker of a topy (skin prick testing), a t 35%, was 
insufficient to  ind icate the use of a topy as a discriminant for em ploym ent with 
animals.
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The im plication o f not using a topy  os a discriminant is tha t on the da ta  given 
above, approxim ate ly one o f three otopes recruited into em ploym ent will 
deve lop  asthma due to  LAA. Conversely, were a topy used os a discriminant, 
three persons w ou ld  be excluded from em ploym ent to  prevent one cose of 
asthma within those three, but other cases would arise in the non-atop ic persons 
recruited.

At present, therefore, a topy is not used os on em ploym ent bar for LAA risk in 
most institutions in the UK. It m ay well be tha t this p ractice  is reinforced by 
awareness o f legislation in the USA prohibiting use o f m edical risk factors os 
em ploym ent discriminants and the possibility tha t such legislation could also find 
a p lace  in European statute. It has been argued that were a top y  predictive of 
a more irreversible or serious disorder, the ba lance  towards its use as a bar 
would a lter markedly. In the meanwhile, the risk tha t it poses needs to  be 
articu lated to  otopes w ho do  pass into em ploym ent in animal work. This 
p ractice  is becom ing  increasingly com m on.

Smoking m ay be  trea ted in similar view to a topy in relation to  risk. Its 
associations w ith LAA appea r to  be similar or less than atopy. Again it seems 
appropria te  to  worn smokers of the association and to advise cessation. More 
radically, and in the general context o f the m ovem ent towards smoke-free 
workplaces, it m ight be suggested that em ploym ent be m ode conditional upon 
cessation or a t ieast com pliance  with a smoke-free policy.

Periodic surveillance

Conventional authorities!^^) propose questionnaires and lung function tests for 
the  surveillance o f exposed populations. It is necessary to  see how these 
procedures satisfy surveillance needs in practice  and how  they serve different 
individual and  g roup needs.

A num ber o f authors have recently exam ined the perform ance of 
questionnaires in asthma, occupationa l and non-occupational!80'8i.n2.ii3), in 
general, questionnaires have been found to have poor sensitivity and less than 
co m p le te  specificity. It may be argued tha t this is unsatisfactory for the 
Individual but is less so for the group. It follows thus tha t the purpose for which 
the  screening instrument is used is key to its value.



117

*9! • individual but is less so for the group. It follows thus that the purpose f^r^which 
the screening instrument is used is key to its value.

It does not appear to hove been the purpose of any of the above-mentioned 
studies to optimise questionnaire performance. This is of particular importance in 
OAD because, in contrast to MRCQ, there is no standard instrument, although 
many of the instruments in use ore very similar to each other. Optimisation, 
pursued pragmatically, was the process described in the early part of Chapter
7. The main objectives were to produce an instrument which firstly maximised 
com pliance and secondly was sufficiently specific to capture most in “ LAA 
cases" and sensitive enough not to capture too many “ non-cases". It was thus 
deliberately brief and aimed to err on the side of caution. It is shown in 
Appendix 4.

It seems self-apparent that the needs of screening and research are likely to be 
different. Similarly the requirements for rapidly screening an exposed population 
are likely to be different from those for screening concerned or anxious 
individuals. Questionnaires may be and are indeed becoming a part of 
screening in all of these circumstances but it is necessary to recognise the 
specific role that they will be asked to play in each of those circumstances as 
part of a larger process of surveillance which may involve interview, 
examination and tests. Investigators may thus need to go on from, or back 
from, sensitivity, specificity or predictive value general to fitness for exact 
purpose.

A number of objectives may be defined for surveillance. Among these are risk 
finding, case finding and reassurance monitoring. As questionnaires may be 
adjusted to optimise fit to purpose so also may “objective" tests be considered. 
Those used customarily in LAA are skin prick tests and lung function tests.

Because of regulatory considerations, the range of skin-prick solutions available 
for surveillance purposes is sub-optimal. In research, skin prick tests have been 
used to chart progress from pre-employment, through the prodrome of LAA and 
thence to mark the progress of disease. In more routine population surveillance, 
skin prick tests can be considered against the purposes outlined in the previous 
paragraph.
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^ It has been argueëcthat risk finding, in this case skin-prick testing for a topy  and 
LAA, is a proper p ractice  for the advice of the individual on the one hand and 
the  protection o f on em ployer’s interest on the other. W hether it is essential or 
alternatively, desirable is a m oot point and one dependan t a t present more on 
legal than scientific considerations. The study in Ch. 5 dem onstrated tha t skin- 
prick is the most reliable marker o f a topy and this m ay argue in favour o f its use.

For case finding the study described in Ch. 2 showed a very strong association 
be tw een specific skin prick tests and LAA asthma but overall, including rhinitis, 
only a minority o f LAA coses are so associated. Das(’°9) found a bare majority 
(57%) in asthma. When considering periodic surveillance in an exposed 
population, it is necessary to  recall that the incidence o f new coses o f LAA will 
be  very small. Therefore, if there is no research purpose, the use o f routine skin 
prick tests, an invasive procedure, seems unjustified. It appears more 
appropria te  to  use such tests os a second line diagnostic tool following on 
questionnaire screening and possibly, lung function tests.

Similar arguments for lung function tests may be used as for skin prick tests. 
However spriometry and peak flow measurement, whilst ca p a b le  o f causing 
transient discomfort, ore not invasive. Challenge tests m ay though be 
considered more invasive. In screening a population, most lung function tests 
will be normal. It follows tha t such tests offer little benefit in these circumstances 
excep t for reassurance, though tha t is or may be an im portant personal and 
m edico log ica l ob jective  in its own right. Again, as for skin prick testing, lung 
function tests m ay normally best be seen as a secondary measure to  fo llow 
questionnaire screening. However the argum ent canno t be so strongly m ade 
as for skin prick testing.

If re liance is to  be  p laced  mainly on questionnaire usage for population 
screening, then tha t screening must be appropria te and timely to  take accoun t 
o f the natural history o f the disease. The screening questionnaire in Appendix 4 
was used annually. Attempts to screen more frequently in atopies and new 
starters for the first 2 or 3 years o f animal exposure foundered, as described in 
C hapter 7, because o f com plexity and poor com pliance. The use o f com puter 
driven surveillance programmes and direct entry m ay overcom e these 
problems and  should be tested. In the meanwhile annual screening coup led 
w ith provision o f hazard and action information which contains exhortations to
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report suspect symptoms betw een ' monitoring periods con be /a rg ue d  to  be 
adequate .

Case Finding

It tias been argued above  tha t in routine surveillance, preliminary case 
identification should be by questionnaire. It has also been suggested tha t this 
m ethod needs to  be coup led  with effective  exhortation to  symptom reporting 
betw een screening periods. Another fac to r o f special im portance is the strong 
evidence now availab le from m any occupationa l asthma studies relating to  the 
long term effects of asthma particularly a fter prolonged exposure to  the causal 
agent*’ ’ ’ ). This creates an imperative both clinical and legal, for early disease 
identification and early rem oval from exposure if the disease is confirm ed.

Sufficient ev idence has been adduced  from prospective s t u d i e s * ' ’^, so) and cose 
studies (some reported in this thesis) to state tha t in LAA asthma, skin prick 
conversion and e levated specific IgE levels have p receded overt disease have 
typically by some months. Indeed this may be seen by some os on argum ent 
for routine prospective skin prick testing. Further evidence from this and other 
studies indicates tha t asthma is usually associated with and p receded  by rhinitis. 
An argum ent therefore exists for the relocation of the skin prick positive rhinitic 
especially if it can be shown tha t specific skin pricks have converted from 
negative. To this authors knowledge, this com bination o f risk factors has not 
been tested for its predictive value but by judicious com bination o f existing and 
historic cohorts perhaps cou ld  be.

M any career ded ica ted  individuals will not eschew exposure until they must and 
will not a c c e p t risk based prospective advice. For them  it becom es im portant 
to  offer confirm atory diagnosis o f asthma a t the earliest opportunity. The 
techniques described in the cose studies in C hapter 7 m ay be over sensitive in 
routine usage but when com bined with other evidence such as positive specific 
skin pricks and a suggestive history may be sufficiently persuasive to  both patient 
and clinician. They are worthy of further study to  see how early and how 
reliably the onset o f asthma can be identified.
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Reassurance Monitoring

An issue not infrequently raised but not yet studied intensively has been the 
possibility o f cove rt effects in the seemingly unaffected individual in prolonged 
LAA antigen exposure. In the small, follow up study reported in Ch. 4, subjective 
ev idence  o f symptom stability in rhinitics and objective ev idence o f unchanged 
specific IgE levels in rhinitics and assymptomatic individuals was presented. 
These d a ta  o ffe r limited reassurance to these large groups. However the size of 
the study and its duration precluded offering the long term definitive information 
on symptoms, skin prick and especially lung function which individual in such 
groups m ight reasonably seek. A prospective study addressing these "silent" 
groups w ould  usefully identify both risk and those surveillance measures that 
cou ld  usefully be  deve loped  routinely in such populations.

Another group requiring long term monitoring ore LAA asthmatics . Those who 
remain in any reduced level o f exposure clearly require intensive monitoring of 
lung function including reactivity. However, os shown in Ch. 4, even those 
asthmatics putative ly wholly re located out of exposure, retain their immune 
co m pe te n ce  and  need to be reassured about the integrity o f their lung 
function. Perhaps also, with reference to the following section, they need to  be 
reassured tha t they are truly out o f exposure.

W orkplace surveillance

The antigens o f LAA com e within the remit o f the COSHH Regulations yet there is 
a marked re luc tance  amongst employers and researchers to  opera te  as if they 
did. The reasons for this, which hove been discussed in Chapters 6, 8 and 10 in 
this thesis, are simple enough and relate to  the absence o f a hygiene standard 
and the  ubiquity o f exposures.

However it con  be  argued tha t sufficient has been known o f the major LAA 
allergens for some time and sufficient has been known of the conditions in 
which high levels ore encountered for COSHH assessments to  be  carried out in 
the  w orkp lace  and  for prioritised hygiene programmes to  be  established to  
characterise those exposures. The author is unaware o f any published da ta  
discussing the operation o f such a programm e or its e ffe c t even though such a 
process has a t least been envisaged(ii^).
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It seems to  the author that there are practical benefits to. such programmes that 
go  beyond the basic requirement o f com pliance  with the  law. A deta iled 
know ledge o f exposure levels in different operating circumstances would permit 
further elucidation o f the dose response relationships which has been started, so 
far only semi-quontitatively; by Cullinan and co-workers*® )̂, it would also permit 
the a ccu ra te  p lacem ent o f sym ptom atic individuals into the lower exposure 
levels a d vo ca ted  by Hendrick as sufficient re location in some casesiii^).

Summary

In summary it may be stated tha t the purposes o f surveillance, the requirements 
of d ifferent interest groups and the instruments to  ach ieve desired goals have 
not ye t been fully recognised or deve loped and thus present both research and 
operational challenges to  those in the field.
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CHAPTER 10

The organisafiona! m anagem ent 
of LAA and general Implications for the 

m anagem ent of occupational allergic disease



123

INTRODUCTION ^

This ch ap te r com plem ents the preceding chapter. That concen tra ted  on 
individuals and populations and this targets their work environm ent and w ha t 
occupa tiona l health measures a m anagem ent should be induced to  consider. 
The themes re lated to  separation and protection which were discussed in 
C hapter 8 will be  further deve loped alongside another organisational initiative, 
the provision o f information.

Separation and Protection

It has been remarked already, that the first preventative option in occupationa l 
health practice, substitution, is not on available option in the m anagem ent of 
LAA. Separation and protection therefore present os the major p racticab le  
strategies.

In C hapter 6, the most absolute form of separation, conta inm ent a t source, was 
dem onstrated to  be feasible but im practicable. This was particularly so 
because the very activities most necessary to the work ore am ongst those most 
likely to  result in high levels of antigenic exposure.

More generally, taking an overview based on experience with LAA, it con  seen 
tha t conta inm ent strategies for osthmatogens ore likely to  be o f limited value. 
One set o f reasons for this situation rests vyith the nature o f the tasks associated 
with exposure and the other set relates to levels of exposure.

Very sophisticated, costly and e ffective  conta inm ent has been dep loyed in a 
few  situations where an activity involving on occupa tiona l a llergen can  be 
concen tra ted  to  a small number of locations. Where this has been possible, the 
results have been mixed. Thus, com ple te  avo idance of occupa tiona l symptoms 
has been c la im ed for workers operating closed processes involving B. Subtilis 
enzymes^^^^ even though some escape occurs. Sporadic cases o f asthma are 
still reported in platinum salt workers despite even bette r levels o f conta inm ent 
than those tha t are obta ined in the detergent i n d u s t r y I n  m any situations, as 
w ith LAA, exposures to antigens com e in an infinite variety o f tasks only a 
minority o f which are am enab le  to  any degree o f conta inm ent. This is not to  
say tha t con ta inm ent should not be vigorously researched but tha t the benefit
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likely to  be obta ined from it shoufd be reoiistically assessed and pursued only to 
reasonable limits.

Two inferences o f interest ore available from experience o f conta inm ent. The 
first is tha t conta inm ent can work and tha t there may therefore be a threshold 
be low  which no e ffe c t is seen. The second inference is tha t if conta inm ent does 
not work fully then the threshold may be variable. This then leads to  considering 
the va lue o f a ttem pting  to  define hygiene standards for sensitisers. The first 
problem  here is tha t the nature of hygiene standards. These work best where 
there is a deterministic reiationship between concentra tion (of toxicant) and 
e ffect. A safety factor, os customariiy applied for hygiene standards, then 
reduces likely (toxic) effects practically to zero. Where the relationship is 
stochastic as presumed with carcinogens, there must always be considered to 
be some level o f residual risk however low the standard is set.

With sensitisers the situation is probably even more com plex. There is a 
deterministic e lem ent in the equation in that there are some elements o f a 
dose-response relationship apparent in workplace and cha llenge experiences 
in those sensitised. However there are or may be some stochastic elements 
relating to  the probability o f becom ing sensitised in those who are exposed but 
not ye t sensitised. Even if the two objectives o f preventing sensitisation and 
protecting the sensitised are separated and rationalised in this w ay there 
remains another unique set o f features which relates not to  the substance but to 
the persons and populations a t risk. Whilst there exists a range o f susceptibility to 
conventiona l toxicants which varies with factors such as age, genetic  and 
b iochem ica l profile, this range is quite small and can  be accoun ted  for by use 
o f a conservative safety factor. In contrast. In allergic disease, variable 
susceptibility is inherent to  the definition of the disease. Put a t its simplest, an 
exposure level which will cause asthma one day may not do  so the following 
week. There is thus possible a w ide range of susceptibility within the person and 
naturally, a much w ider range in any population.

In these circumstances, it is perhaps inevitable tha t any a ttem p t a t setting a 
hygiene standard will be frustrated. This is clearly the case with TDI^^^^l As was 
hinted in C hapter 8, the best that can be obta ined are a set o f ranges of 
exposure which can  be corre la ted to  sensitisation on the one hand and effects 
in the sensitised on the other. It is possible with m any agents causing
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occupa tiona l asthma 'that the ranges will be w ide and the absoiute thresholds, 
if any, will be  so low  os to  be unattainable in practica l terms.

The protective  e fficacy o f RPE, the ventila ted helmet, was tested in Ch. 3 and 
protection was found to be incom plete. A w ider range o f d irect and 
procedural protective measures has also been prescribed in LAA (see Appendix
5) and  t e s t e d protection in the latter set o f circumstances m ay aiso be 
inferred to  be  incom plete  but incidence when com pared  to  expected  (without 
precautions) was reported to  be substantially diminished.

It is thus disappointing to  record the paucity o f studies addressing protective 
issues. Whilst acknow ledging tha t the difficulties o f doing such studies are 
redoub led by the very factors tending to render conta inm ent and hygiene 
standard ineffective, it remains tha t the understanding o f e ffective  protective 
measures will be essential to  the control o f LAA and other causes o f OAD for the 
foreseeable future.

It seems plausible to  propose that the benefit to be derived from a series o f 
within person studies o f RPE would be self-apparent. RPE using different 
theoretica l protection factors could be com pared and the studies could be 
carried out quite easily using small numbers o f subjects both for LAA and other 
OAD. Double sampling of allergens (inside and outside RPE) m ight add  further 
inform ation abou t the behavioural characteristics o f oeroollegergens.

As well as being o f benefit themselves, they might also provide information 
abou t the  likely range or ranges of exposure levels where effects were 
diminished or abolished. More com plex studies addressing the aeroallergen 
blocking ca p a c ity  o f other protective factors (e.g. gowning schedules, ca g e  
transport and  cleaning regimes etc) as well as clinical effects still seem 
exceeding ly difficult to  standardise or measure effective ly but m ight yieid to  a 
stepwise app roach  where individual protective measures are tested in isolation 
or cum ulatively.

Provision of Information

Effective com m unication o f the issues relating to LAA and OAD’s more generally 
has been, until recently, a relatively neg lected area. A sample o f “ in-house" 
com m unication to  a workforce is presented in Appendix 5. HSE have recently
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issued an information cordy ‘‘Breathe freely - a workers inform ation card on 
respiratory sensitisers"

The HSE cord  addresses hazard whereas the "in-house" sheet attem pts a 
b roader a tta ck  and contains facets of hazard, risk and m anagem ent. The 
complexities o f providing information, a general requirem ent o f Section 6 o f the 
Health and Safety a t Work et.. Act, 1974, hove only recently begun to  receive 
the  a tten tion  tha t they deserve. This has been crystallised by the  CHIP 
Regulations 1994.

It is necessary to  digress slightly in discussing the provision o f information to  the 
ubiquitous hazard da ta  sheet (HDS). This, by its nature, should conta in  only 
hazard information. By so doing, it loses re levance for the  particular 
circumstances of the individual work or workgroup. The desire to  m ake HDS 
m ore re levant was acknow ledged in on ad hoc w ay by m any employers by 
the inclusion o f risk information in some sheets and officially by the  use of 
designated risk phrases under CHIP. This situation is further confused in tha t 
these so-called risk phrases are to  some extent actua lly still hazard descriptors.

The nub o f all this is tha t hazard information may be generally app licab le , but 
w hen app lied  in particular circumstances, looses re levance if not com bined 
w ith risk information. Similarly action information, tha t is the  description o f w ha t 
to  d o  if a risk manifests itself in e ffect, also needs to  be specific if it is to  be seen 
as useful. Thus a hierarchy o f information needs, which involves gu idance  on 
pro tective  and  surveillance measures evolves. The pinnacle of this process 
w hich incorporates the measures previously m entioned, is policy.

In the  case o f LAA, those different facets o f inform ational need are yet to  be 
in tegra ted. This exercise would be timely and research on the penetration and 
im pac t o f such initiatives would be o f great interest and grea t p ractica l value.

Policy and Its Implementation

The publication o f our cross-sectional study and other similar studies in 
1981 (33.84,103) led to  the identification of LAA as a frequent and significant disorder 
o f peop le  working with animals. As normally occurs for occupa tiona l disorders in 
such circumstances, this led to  action on tw o m anagerial fronts. Firstly, those 
organisations which had animal exposed populations began to  consider how
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LAA m ight be prevented, a llevia ted and controlled. Secondly, prospects of 
prescription ond com pensotion com e into considerotion.

A working porty wos estoblished in the phorm oceutico l industry under the 
ouspices o f the Associotion o f the British Phormoceuticol Industry (ABPI) of which 
this outhor becom e o member. The remit o f the working porty wos to  produce 
recom m ended gu idonce on LAA m onogem ent. A preliminory tosk o f the group 
wos to  persuode ports o f the membership o f the ABPI, w ho hod p loyed no port 
in the reseorch into LAA, o f the foo t thot the condition existed, wos com m on 
ond cou ld  be serious. The need to  shore perception o f hozord ond risk ond to 
obto in  consensuol ocknow ledgem ent o f this is o criticol step in the 
m onogem ent process. Nor should the time ond effort to  do  this by 
under-estimoted os it o ften is when the issue comes to  litigotion. Indeed it is o 
porticulorly noteworthy feoture of the history o f LAA in the UK thot it is only in the 
lost few  yeors tho t the mojority of ocodem ic ond governm entol institutions hove 
begun to opp ly some of the some efforts to the contro l of LAA os were 
monifested in the eorly 1980's in the phorm oceuticol industry.

The first edition of ABPI gu idonce wos published in 1983 ond the second in 1987 
(Appendix 1). The first edition wos criticised for being rother vogue ond 
insufficiently prescriptive. However this must be seen os inevitoble since relionce 
hod necessorily to  be p loced  upon o relotively norrow know ledge bose ond, o f 
course, the docum ent hod, in port, the simple purpose of educotion ond 
persuosion.

When com poring the tw o  editions, o generolly increosed outhority is d e te c tob le  
in the tone  o f odvice  offered in 1987. In the oreo o f oe tio logy it wos possible to 
be  much more precise obout cousol ogents<’°4) and their distribution in the 
working e n v i r o n m e n t ! ^ ^ ) ,  in controst, the gu idonce on prevention w ith regord to 
onimol room  ond ventilotion, hod becom e more ten to tive  recognising the 
know ledge go ined from studies such os those described in this thesis (Chopter
6). However the impetus to  segregote onimols from peop le  hod becom e more 
definitive w ith regord to  such procedures os tronsportotion, onimol room entry, 
protective  cloth ing ond the use of exhoust ventilo ted cobinets. The d e b o te  on 
protection hod been informed by the study in C hopter 3 ond opproprio te  
caution wos odvised for the surveillonce o f individuels using mosks ond helm et 
respirators!^:^). Similorly the shortcomings o f o topy os o discriminont hod becom e 
more cleorly delineoted!^^^).
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During this time, HSE involvem ent was m aintained through a "special interest" 
study group o f which, again, the author was a member. This group exchanged 
research information, set out research objectives and ultimately provided the 
know ledge base from which stemmed HSE guidonce<53). Other than com plying 
to  the com m on form at o f HSE gu idance notes, the con ten t and advice  
provided is little different from that in the ABPI docum ent, 2nd edition.

One o f the desirable objectives identified by the HSE study group, during its 
existence, was validation o f the practica l adv ice  measures in the gu idance 
notes. This ob jective was pursued boldly by Teosdole and his group w ho 
em barked on a vigorous cam paign of awareness and com pliance  raising in the 
organisation in which they worked. This was given im pact by transforming 
gu idance into operating rules and the e ffec t o f these was tested by an 
extensive range of prospective studies. The first o f these studies was published in 
1983 and the second in 1987^9.^°). The earlier study, showed a fall o f 75% in 
inc idence o f LAA when com pared to preva lence in "pre-rules", periods. The 
later study dem onstrated tha t this outcom e was largely m aintained for the 
length o f the  fo llow-up period (max. 5 years), thus precluding the possibility tha t 
the e ffe c t was due to  any great de layed onset or progression of LAA.

The value o f these studies is considerable since they remain the only prospective 
examinations o f (managerial) intervention in LAA. However, they did not 
exam ine individual facets o f the multiple interventions tha t comprised the works 
rules imposed and they did not measure objectively any e ffe c t o f the rules on 
reducing exposure in those activities. Thus it remains to  be shown which 
interventions are particularly e ffective  in reducing LAA incidence and the levels 
o f exposure a t which sensitisation and symptom stimulus ore avo ided. Given the 
dynam ic nature o f the physiological process leading to  LAA and its sym ptom atic 
manifestations, it seems likely that each o f these will prove to  be  a range of 
values and  possibly a w ide one. Nevertheless, it is im portant tha t tha t range be 
identified so tha t e ffort can be concentra ted  on the reduction o f exposures 
w here those ranges are exceeded. This work promises likely to  be com plex and 
time-consuming.
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Prescriptive and compensation

No discussion of the m anagem ent of LAA is com p le te  w ithout mention o f 
prescriptive and com pensation issues. The prescriptive process, by which 
occupa tiona l disorders becom e recognised for the paym ent o f industrial injury 
benefit is opera ted  by the IIAC(T^^l Prescription is dec ided  using os "rule of 
thumb" criteria a relative risk >2 consistently to  a llow  attribution to  on 
occupa tiona l cause. It is then possible to  o ffer claimants a "benefit o f 
presumption". Payments are m ade on the presence o f exposure and the 
presence o f illness and, in contrast to  com pensation derived from com m on low 
clo im ancy, w ithout any attribution o f blame. The process has been criticised as 
laggard ly since its inception, but in the case of occupa tiona l asthma due to LAA 
(prescribed in 1982) this is hardly so. Contrastingly the salutary dis-benefits o f 
prem ature prescription con be seen in the coses o f "RSI" in Australia and 
"painter's syndrome" in Scandinavia where doubts abou t the aetio logy, 
d iagnostic criteria and very existence of the conditions hove subsequently been 
raised.

Traditionally, c lo im ancy for com pensation follows on prescription and this has 
been true for LAA. No case has yet com e to court a lthough there hove been a 
num ber o f settlements out o f court. The main issues a t contention, foreseeability 
and the ade q uacy  o f m anagem ent arrangements, have been significantly 
inform ed by the work comprising this thesis. Remarks have a lready been m ade 
in this discussion of the often uncom fortable relationship betw een the scientific 
investigation o f disease and the judicial views of causation and foreseeability. In 
the UK, it is still com m on for the judiciary to  circum vent the often prolonged 
process o f scientific consensus on causation by expressing preference for one 
body o f ev idence os com pared to  another. Similarly tim e to  foreseeability 
tends to  be  te lescoped to  a specific, and often only sentinel scientific paper. 
The distortions caused by these assumptions must be a cause o f concern for 
expert witnesses ca lled  upon to give evidence in litigation. The problems tha t 
this causes have been recognised in the USA and are the subject o f 
m edico lega l consultation and d e b a te i’ ®̂) This has ye t to  begin in this country.

Dissonances betw een scientifically justified practice  and legal expecta tion  are 
co m m onp lace  in m edicine and are acknow ledged genericolly os requirements 
o f defensive medicine. The prime exam ple in the area o f occupa tiona l a llergic 
disease is the  use o f a topy  as a discriminant and the consideration which has to
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be given to  its continued use in the  light o f legal interest in the co n ce p t o f 
"special duty o f core" to which, perhaps unfortunately, a top y  relates well. A 
curious characteristic o f such legal precepts, taken up as they are through the 
precedentia l system, is their prolonged persistence once  adop ted . This may be 
contrasted with the situation described in the previous paragraph where the 
case law  system often crystallises or imposes a set o f parameters abou t an issue 
o f scientific controversy prem aturely in the interests o f obtaining some sort o f 
p ractica l conclusion. As a result o f these sort o f experiences, it has been argued 
tha t the British courts are not well suited to  the settlement o f issues involving 
com plex scientific controversy and tha t some other means, such as no-fault 
com pensation, is more appropria te  and, in the end, more equitable.
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ADVISORY NOTE ON LABORATORY ANIMAL ALLERGY

A joint working party of the ABPI Scientific and Environmental, Health and 
Safety Committees has prepared this advisory note as an outline of the principles 
involved in laboratory animal allergy at the present time. It is hoped that this will 
provide employers with a basis on which to establish internal company practices 
appropriate to their own organisation and facilities. The note represents the 
views of the working party in the light of current medical knowledge and 
laboratory practice, and recognises that further research is necessary to achieve a 
fuller understanding of occupational allergy associated with exposure to 
laboratory animals and its management.
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I. INTRODUCTION

Allergy to laboratory a n im a k  is a common condition which may present with a variety 
of respiratory or cutaneous manifestations.

There have been a number of prevalence studies (Cockcroft, et al, 1981, Davies, et al, 
1981, Dewdney, 1981 and Cross, 1980) which suggest that about 20-25^o of people 
exposed to small laboratory animals develop symptoms of some kind. Although the 
great majority of individuals who become sensitised do so during their first four years 
of exposure, some people develop symptoms only after many years.

Symptoms may present singly or in various combinations. The most common symptom 
is rhinitis, i.e. blocked nose and sneezing, and this may be associated with irritation and 
watering of the eyes. Skin rashes are much less common and take the form of urticaria 
or nettle rash, or papula or vesicular erythema. Only about 3% of people dev elop the 
clinically more serious allergic asthma. This may occur on its own or in association with 
other symptoms and may present as an immediate or as a delayed reaction.

Different organisations have tackled the problem of animal allergy in a variety of ways 
and with varying degrees of success. Conclusions from recent studies have challenged 
the rationale of some previously accepted practices and new concepts are emerging 
which arc based on a better understanding of the problem.

The issues which require clarification are similar to those which arise from the 
employment of people for any work which has been shown to carry a potential risk to 
health. They cover personnel matters such as recruitment policies, pre-employment 
selection, health screening, redeployment implications and matters relating to the work 
place, the standard of animal room facilities provided, and the working practices of the 
staff.

The employer must assure himself that he is doing everything that is reasonably 
practicable to reduce the incidence of new cases of sensitisation amongst his staff. In 
January 1981, a report was presented to Parliament by the Industrial Injuries Advisory 
Council on Occupational Asthma in which it was recommended that occupational 
asthma should become a prescribed disease in relation to exposure to, among other 
causative agents, '^animals and insects*' in laboratories. This recommendation came 
into force in March 1982 (S.l. No. 249, 1982, Social Security Industrial Injuries 
Prescribed Diseases Amendment Regulations, 1982).

This advisory note reviews the present state of knowledge about laboratory animal 
allergy and attempts to deal with the issues which ine\itably arise within an organisation 
from an occupational condition of such prevalence. An employer has both common law 
and statutory duties to protect his employees. Legal advice has been sought to clarify 
certain points of possible disagreement arising between employer and employees, and 
these points have been clarified in the relevant part of this advisory note. However, as a 
general principle, an employer should take steps to protect his employee **so far as is 
reasonably practicable". If an employee brings a civil action based on the negligence of 
an employer, evidence that the employer has been convicted of an offence under the 
Health and Safety at Work etc. Act, 1974 which involved a negligent act or omission 
will suppon his case. Case law on this point is as yet unclear. With this in mind, the 
following advisory note makes recommendations which hopefully will enable the 
responsible employer to conduct his business in a safe manner, so far as is reasonably 
practicable, and thereby fulfil his legal obligation.
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11. DEFINITIONS

The tenns below have been defined specifically for this advisory note. Some of the terms 
may have wider definitions or different uses elsewhere.

Xrqpy—a form of immunological reactivity assessed by skin test reactions to common 
allergens (D.pteronyssinus; pollens; aspergillus; cladosporium; cat, dog or horse hair).

It should be noted that this immunological definition of atopy does not mean that the 
atopic subject has clinical symptoms of allergy, only that he is of atopic predisposition.

Allergy and hypersensitivity are used synonomously in this advisory note to describe a 
gîinigai syndrome which may include coitJunctivitis, rhinitis, asthma and dermatoses 
induced by exposure to a specific allergen.

An allergic or hypersensitive individual may thus suffer clinical symptoms of allergic 
disease when exposed to the relevant allergens. This definition does not presuppose 
knowledge of the precise aetiology of the underlying mechanism, only that it is 
immunologically mediated.

Allergen—an allergen is a substance which interacts with a specific antibody to elicit a 
biological response, that is, a hypersensitivity reaction. The term "allergen" may also be 
used for a substance which elicits the production of an IgE class antibody.

Asthma—a syndrome characterised by rapidly reversible, paroxysmal dysponea caused 
by mechanical obstruction of the airways and hyper-reactivity to irritant stimuli.

Chronic obstructive bronchitis^», chronic irreversible resistance to air flow in the 
bronchioles. The syndrome is characterised by cough and breathlessness.

the radioallergosorbent technique; a radioimmunoassay for the measurement of 
allergen specific IgE antibodies.

RAST inhibition—a modification of the radioallergosorbent technique used to measure 
allergen concentrations.



146
111. LABORATORY ANIMAL ALLERGY-DISEASE AND PATHOGENESIS

It has been known for more than a century that contact with certain animal species can 
result in the development of allergic symptoms including asthma. Most research work to 
date has been in rodents. Le. rats, guinea pigs, mice and rabbits. Allergy to other species 
is known, although has yet to be fully researched. Only relatively recently however has 
laboratory animal aUergy been recognised as an occupational disease of significance.

Immunological Studies

Immunological studies have shown that many individuals who develop laboratory 
animal allergy, and nearly all those with asthma as a clinical manifestation of the 
condition, have IgE antibody specific for laboratory animal derived allergens. Both the 
skin prick test and the radioallergosorbent test have been used in the diagnosis of asthma 
induced by exposure to laboratory animals and in recent studies it has been shown that a 
strong correlation exists between clinical history, animal exposure and both the prick test 
and the RAST.

Specific IgG antibodies may also be present in the serum of some individuals affected by 
laboratory animal allergy. These antibodies are also present in the serum of individuals 
exposed to animals in the work place, but who exhibit no symptoms of laboratory 
animal allergy. Current opinion is therefore that the presence of this class of antibody 
indicates exposure rather than being diagnostic of laboratory animal allergy or involved 
in the pathogenesis of the disease.

Laboratory « n im a î allergy is thus an allergic syndrome which shares with the common 
atopic diseases, hayfever and house mite allergy, a similar clinical piaure and an IgE 
mediated pathogenesis.

Pathogenesis

The mast cell plays a central role in the pathogenesis of the common atopic diseases and, 
it is assumed, in laboratory animal allergy also.

These cells, found in the mucosal and submucosal layers of the respiratory tract and in 
the skin, contain the biochemical apparatus necessary to initiate the characteristic 
response of an allergic subject to allergen.

The external membrane of the mast cell binds IgE tightly so that the cell surface is 
covered with molecules which recognise and combine with specific allergen. When an 
allergic subject is exposed to allergen, adjacent IgE molecules are cross-linked by 
allergen stimulating the mast cell to release substances which, depending on the route by 
which allergen enters the body, can induce an attack of asthma, rh in itis  or urticaria.

The most characteristic structural features of mast cells are their histamine containing 
granules. When allergen interacts with the mast cell, histamine is released from the 
granules. At the same time, the mast cell is involved with other cells in making and 
releasing prostaglandins and leukotrienes (SRS-A). Both histamine and slow reacting 
substance contract smooth muscle and increase vascular permeability while the 
prostaglandins can enhance the permeability changes by increasing blood flow.

The products of the interaction of specific allergen with the mast cells of an allergic 
subject thus have all the properties required to initiate the acute bronchoconstriction and 
subsequent inflammation of the asthmatic attack, the congestive hyperaemia and 
oedema of rhinitis, and the oedema of urticaria.
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The pittiai Induction of antibody of the IgE Immunoglobulin dass Is under complex 
genetic control. While it Is clear that the majority of Individuals can produce IgE class 
antibody to a wide range of allergens, one group of people do so more readily for 
reasons that are not fully understood. These people are called ‘atopies* and they are 
characterised primarily by their reactivity to a range of allergens, a reactivity determined 
In part by the vigour with which they produce IgE antibody.

The question then arises as to whether atopic Individuals are more likely to become 
allergic to laboratory amimak if exposed to them. A prio ri reasoning would so indicate 
and, in fact, studies have shown a dear association between the development of asthma 
to animals and the atopic state. " *

Any assodation between atopy and other manifestations of laboratory animal allergy is 
less convincing, but the matter caimot be resolved until other factors are clarified. 
Amongst these other factors is the influence of length of exposure; it has been claimed 
that the majority of individuals who devdop laboratory animal allergy do so in the first 
three to four years of exposure while In some a history of some twenty years* exposure is 
given. It may be that the greater responsiveness of the atopic person results in earlier 
manifestation of disease in comparison with the longer exposure required to sensitise the 
non-atopic.

Immunochemical Studies

Immunochemical studies have attempted to characterise the allergens responsible for the 
induction of the specific antibody response. The relative importance of animal epithelial 
scales (danders), saliva, serum and urine as sources of allergenic proteins has not been 
fully defined. Increasing attention is being paid to proteins excreted in urine following 
the finding that rats and mice excrete potent allergens in urine, the degree of excretion 
being, in pan, both age (post-pubenal) and sex (male) determined. Analysis of these 
proteins reveals that both serum proteins, notably albumin, and urine-specific proteins 
arc present and are potent allergens.

Work is far less advanced in defining the allergens derived from rabbits and guinea 
pigs. Serum albumin is known to be an imponant allergen with respect to allergy to 
dogs and cats and it is possibly these allergens which are responsible for the varying 
degrees of cross-allergenicity observed in individuals.

Aeroenvironmental Studies

It is assumed that allergy is induced by the inhalation of these allergens in the form of 
aerosols or as particles, or less importantly, by entry through abraded or damaged skin. 
Methods are now being developed for the measurement of specific allergens in the 
environment; a RAST-inhibition technique has been successfully used, for example, to 
measure urinary protein allergens in laboratories and animal rooms and to establish the 
influence of ventilation changes and humidity on allergen levels.

These studies are important in providing a basis for improvement of work environments 
by reducing exposure to allergenic substances.
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IV. ANIMAL ROOM ENVIRONMENTS

With the present state of knowledge of the incidence and control of laboratory animal 
allergy, it is not possible to advise on the type of laboratory environment which will 
prevent absolutely the sensitisation of personnel. The advice which follows has as its 
objective the prevention or amelioration of symptoms in sensitised individuals. These 
measures may also have a beneficial effect in reducing the incidence of sensitisation, but 
there are limitations to the evidence that environmental measures will protect 
employees. However, there is little doubt that certain practices will reduce exposure to 
allergen-bearing dusts.

Monitoring

The sources of laboratory ««itnal allergens have been considered in Section III. Allergens 
may be deposited onto laboratory animal food, litter or dust particles and become 
airborne during both an im a l and human activity in a laboratory animal room. 
Ventilation designed for the well-being of animak may contribute to the distribution of 
such allergen-bwuing particles.

Standardised methods for measurement of allergen in air are becoming available.
Typical animal room levels of allergen have been found to be in the order of a few 
micrograms/m', although the range is quite wide. Given the limited information on the 
levels of allergen in animal room environments and their correlation with human 
sensitisation, the setting of hygiene standards at this stage would be inappropriate. 
There are a considerable number of allergens and their relative potencies and cross- 
reactivities are not known. There is also likely to be a degree of variation in individual 
susceptability of employees. Assays of allergen in air are still being researched and 
validated, but could in the future find a place in assessment of animal room 
environments.

Working Environments

Exposure to laboratory animals during the course of work may occur in a number of 
different settings. It is useful to consider these different working environments 
separately in the categories described below. It is recognised that the facilities and 
practices in many existing working environments vary considerably. The advice in this 
section is practically based and must be adapted to the needs and individual differences 
of each situation, panicularly with regard to practical constraints in existing facilities:

Recommended Procedures for the Working Environment

Working Environment Desirable Facilities and Suggested Procedures

Animal husbandry— These areas should be segregated from changing
keeping, breeding and rooms and uncontaminated areas. Staff should
cleaning change into protective clothing and boots in a

separate designated area and preferably wear a dust 
mask for all dry work, especially when clearing 
contaminated litter. Wet or absorbent methods are 
advised for cleaning excreta and urine.
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working or observation

It is not envisaged that these rooms are used for 
report writing, etc. It is desirable for experimental 
rooms to have the minimum stocking density 
necessary for the studies in hand. Preferably these 
rooms should have entry and exit routines with a 
separate designated area for putting on and removing 
protective clothing. Ideally, dust masks, properly 
secured, should be worn and discarded before 
entering uncontaminated areas. Contaminated 
equipment should be cleaned before removal to 
uncontaminated areas.

Holding and transport 
of animals

The use of filtered boxes, segregated or filtered 
vehicles is preferable, and as far as practicable, 
holding areas within experimental rooms should be 
segregated. Flexible ordering and delivery systems are 
advisable to enable minimum stocking density. 
Separation of delivery routes from uncontaminated 
areas and general human contact is preferable.

Handling of tissues, 
excretions, sera etc.

All contamination should be kept to a minimum. 
Additional care is needed with allergen rich 
substances (e.g. the use of non-absorbent gloves, 
aprons etc.), particularly to avoid the formation of 
aerosols.

Ancillary staff—
(e.g. fitters, cleaners, 
secretaries etc.)

Operations of ancillary staff should be planned taking 
into account the possibility of allergenic exposure. 
Information on procedures to be adopted with 
appropriate equipment should be provided. In certain 
areas, access should be restricted by special clearance 
permits, and limited to the minimum number of visits 
and personnel necessary.

Uncontaminated areas— 
(offices, writing, rest 
room and eating areas)

As far as possible there should be physical segregation 
of these areas and positive outward airflows. 
Protective working clothing and contaminated 
materials should not be brought into these areas.

Notes:

Genera! The areas outlined above are separate environments each with their 
hazards and necessary precautions. It is helpful if they are clearly 
designated, perhaps by colour coding signs, so that staff are fully 
aware of the differences.

If a safe working environment can be provided by engineering means 
then the wearing of masks would be unnecessary. However, this is not 
practicable in all laboratory facilities and thus the use of personal 
proteaion, e.g. masks, is recommended. Further research on the use 
and effectiveness of masks may confirm the need for this measure in 
future.
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Masks — There is as yet no validation of the efficiency of panicular masks 

other than ventilated helmets. The following have been used:

i) For light or casual exposure for non-asthmatic personnel —
3M-8500 — a light disposable dust mask for non toxic 

substances
3M-8800 — a heavier, longer, more durable mask 
VigiloD — pleated and non toxic panicle masks

ii) For heavier exposure for non-asthmatic personnel —.
3M-8710 — a heavier mask with some re-use capacity, intended 

for toxic dusts
3M-9920 — a heavier mask incorporating an exhalation valve, 

intended for welding fumes
There is anecdotal evidence that these masks may offer some 
protection to asthmatic persoimel.

iii) For asthmatic persoimel —
Where the relocation option has not been exercised (see Section 
V), the airstream helmet (Racal) offers good protection. Recent 
studies suggest that these can be very effective. Rigorous 
attention to usage and personal working practices may improve 
their effectiveness further. The final choice in any case will 
depend on user preference, tolerance, as well as efficacy, and 
should be decided on an individual basis.

Ventilation

Two alternative strategies may be deployed for ventilation: these are air dilution and 
allergen/dust suppression. Information based on current research is outhned below. 
The measures discussed below give an indication of current practice and may in any 
case need modification depending on the age and design of the animal facility and 
particular requirements for the care and maintenance of laboratory animals.

Typical air change rates found in laboratory animal facilities at present are currently 
about 10-15 air changes per hour with no provision for laminar flows. Even when 
introduced, laminar flow is often confounded by the strong thermals and eddies 
resulting from animal heat and activity. Experimental work has suggested that a delay 
in the onset of symptoms and a reduction in their severity can be obtained by 
increasing air change rates and reducing dust exposure. Increases in humidity levels will 
also suppress dust generation. Changes in either of these parameters have to take into 
account the well-being of the laboratory animals within the facility. Newly constructed 
animal room facilities with enhanced air flow rates with central roof entry and 
peripheral roof exhaust can overcome the thermal effects of animals at rest, but do not 
necessarily prevent the development of laboratory animal allergy in people working in 
these rooms. Roof to floor laminar flow can only be obtained with very high change 
rates (180 changes per hour), but this is not practicable on a routine basis because of 
high costs. Further research on ways of reducing atmospheric levels of antigen is 
necessary before any definitive view can be offered on the most effective way of 
reducing the exposure of employees working in these areas.
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Work Stations

Difficulties experienced in controlling the presence of allergens in air in animal rooms 
have led to the development of work stations. These are segregated compartments or 
areas within animal rooms or near to them. Ventilatory protection can be achieved by 
blowing air across the work and away from workers or by local extraction ventilation. 
The former is cheaper and more efficient, but may create turbulence and contaminate 
the whole of a room. Again, further investigation of the optimum methods is 
necessary.

Considerations for Now or Refurbished Facilities

Piecemeal modification of existing facilities is seldom efficient or cost effective in 
reducing the incidence of animal allergy. The following general principles could 
however be used in the design of new or extensively refurbished animal rooms when 
their construction is being considered:

i) Laboratory facilities should be designed as far as possible as a scientific facility 
dedicated to a particular use and not for any more general purpose.

ii) The principle of segregation is paramount. Ideally, animal work should be 
physically segregated from other areas of work insofar as is practicable. Different 
types of working areas should also be segregated from each other. Casual access 
to any laboratory area in which animals are used is undesirable.

iii) Ventilation should be planned taking into consideration the points outlined 
above. As more information becomes available on the optimum methods of 
ventilation, it may become possible to define more clearly the best type of system. 
However, this will always depend to some extent on the individual facility.



V. PERSONNEL ISSUES

The incidence of occupational allergy associated with exposure to laboratory animals 
raises a number of issues both in terms of the general company policy in relation to the 
h an d lin g  of Occupational problems, and in terms of special provisions which must be 
made for staff exposed to the risk of occupational allergy.

Company Employment Policy
The Health and Safety at Work etc. Act, 1974 details the responsibility of employers 
and employees in general terms. At common law, an employer owes his employees a 
duty to take reasonable care of their health and safety according to the circumstances 
so that an employer’s business is carried out in such a way as not to expose the 
employees to an unnecessary risk. The fact that an employee contracts a condition or 
disease which is prescribed by regulations as due to the nature of his employment does 
not automatically make an employer liable at common law for the injury. The 
employee must still prove that the employer was negligent in exposing the employee to 
the risk of contracting such injury and proof of negligence will depend on 
considerations such as whether the employer maintained a safe system of work when 
the general practice of industry at this time wül be relevant. In addition to the duty at 
common law, an employer has to observe a number of statutory provisions relating to 
the safety, health and welfare of his employees, the breach of which make him liable to 
prosecution under the Health and Safety at Work etc. A a, 1974 as well as to an action 
for damages.

Occupational asthma following exposure to laboratory animals has now been added to 
the list of prescribed diseases for industrial injury benefit. This makes it advisable for 
companies to prepare a general policy statement on this subject. Such a policy should 
include a statement of the company attitude to pre-employment selection and medical 
screening, medical surveillance during employment, relocation and dismissal. Detailed 
consideration of these various aspects follows below.

It is important that the subject of laboratory animal allergy is discussed with a 
prospective employee. This would refer to company policy and work practices. The 
interview should be conducted by the responsible manager or an appropriate member 
of the occupational health service, and the prospective employee should, depending on 
company practice, confirm that the communication has taken place while 
understanding that this does not in any way absolve the employer from liability.

Pre-employment Selection and Medical Screening
All candidates who are to work with laboratory animals should be medically assessed 
as part of the pre-employment selection before commencing their duties. Medical staff, 
as a result, would make a recommendation to management regarding the candidate’s 
medical suitability. Refusal to employ an individual on the grounds of medical evidence 
is not a basis for discrimination in law, and therefore an employer is free not to employ 
staff on the basis of a medical recommendation with regard to likely susceptibility to 
laboratory animal allergy. On occasion, a prospective member of staff may be 
employed contrary to medical advice (for example, a career scientist involved in animal 
research). In such cases, the employer could be liable tmder common law unless it was 
reasonable to ignore the medical advice that was given. It is possible that an employer 
could be prosecuted under Section 2 of the Health and Safety at Work etc. Act, 1974, 
but if the injury was minor, risk of prosecution is low. Therefore the basis of the 
medical advice given is very important.
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Medical Assessment

The content of the niedical assessment may vary from company to company. It should 
always include a detailed occupational history with dates plus a questioxmaire on 
medical history including details of any allergic conditions which have occurred with 
the time of occurrence, results of investigations and treatment past and present (see 
Appendix A). Consideration should be given to recommending rejection where there is 
a history of allergy to small or where candidates are suffering from active
asthma or chronic skin disease.

Supplementary Pre-employment Screening

There are a number of investigations whose value in pre-employment screening is not 
yet fully defined. Investigations such as pulmonary function tests and skin prick tests 
which are being carried out by some companies may usefully contribute to the pre- 
employment medical assessment. Companies undertaking pulmonary function testing, 
e.g. vitalograph studies, at pre-employment, find them of value in confirming the 
respiratory state of the can^date. They also provide base-line figures against which any 
future changes may be assessed whatever the cause. Prick testing is being carried out by 
a few companies as an integral pan of the pre-employment scheme to try to identify 
atopic individuals. Others use it more as pan of prospective research to provide 
information on the usefulness of prick testing as a supplement to data from 
questionnaires and interviews. If it is validated, prick testing would provide a useful 
additional base-line and could be of assistance in identifying candidates who are at a 
higher risk of developing clinical symptoms at a later date.

Health Monitoring of Staff

Monitoring of exposed staff is advisable at annual intervals. The employee is constrained 
to comply with an employer's requirements (Health and Safety at Work etc. Act, 1974, 
Section 7, b). Employees should be asked to give their consent for invasive testing, but 
precedents are established for the use of invasive testing if related to a potential hazard. 
If an employee refuses a test which is a contractual requirement, this may constitute an 
act which terminates a contract (and this may be of importance in dismissal procedures). 
Even if the test is not a contractual requirement, the employee's refusal to co-operate in 
respea of protecting his own health gives grounds for employers to move or dismiss 
him. If an employee refuses to submit to invasive testing (regardless of contract), the 
employer still has a common law responsibility to protect him. In any event, the 
employee's refusal to co-operate would be contributory negligence and reduce the 
employer's liability.

The following monitoring of exposed staff is recommended:

a) An annual questionnaire similar to that in Appendix A

b) An abnormal pattern of sickness absence records should be taken into
consideration

c) It is important to emphasise to all employees the need to report any untoward
symptoms which may be of allergic origin to the occupational health staff.
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The foDowing supplementary tests may be considered to provide additional information 
(see also Supplementary Pre-employment Screening above).

i) Respiratory function testing; e.g. spirometry (FEV,/FVC) or the use of peak flow 
measurement carried out by the employee over a period of time (throughout a shift 
in the work place).

ii) Prick testing (see also Supplementary Pre-employment Screening above) is still 
being evaluated as a predictive test to identify atopic individuals. In the future its 
use with speciflc antigens (when they become generally available) may provide a 
useful diagnostic aid.

iii) Research is being carried out into the use of serum samples to serialise 
immunoglobulins and the identiflcation of speciflc antibodies. These procedures 
may be of assistance in monitoring employees in the future.

Policy on Identification *of Occupational Allergy

Where, on assessment, the symptoms are considered to be allergic, the following actions 
should be instigated immediately. A full relevant history should be taken and a clinical 
examination carried out with additional tests as is considered appropriate.

When the diagnosis of laboratory animal allergy is confirmed in an employee, an 
employer would be regarded as negligent if he kept that employee in the same work 
without ensuring his reasonable safety. Where minor symptoms are concerned, it is not 
the normal practice for companies to require employees to relocate, and the introduction 
of additional protective measures should make it possible for most individuals to 
continue in the same work. If the employee wishes to stay in a particular job with 
additional protection, the employer must ensure that the protection is used and institute 
procedures to confirm that this is the case.

The precautionary measures may include:
i) limiting the hours of exposure

ii) withdrawing the individual from those procedures most likely to put him at risk

iii) use of respiratory protection or such other protective measures as may seem 
appropriate which will be provided by the company

iv) working, where possible, using a work station or other safety cabinet

v) increased monitoring of individuals to assess the efficacy of protective measures 
and any possible progression of disease.

Relocation—It may become necessary to recommend relocation following a diagnosis of 
laboratory animal allergy in the following circumstances:

i) immediately following diagnosis where management, having received the 
recommendations of a medical advisor, believes that protective measures would 
not be sufficient to protect the individual from the risk of serious harm to his 
health or

ii) protective measures have been tried and proved ineffective for any reason, or

iii) where the individual requests relocation.
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An employer owes a duty both in common law and under the Health and Safety at Work 
etc. Act, 1974 to remove an employee to a safer job or even to terminate his employment 
if the risk is too great. (This should be regarded as a fair dismissal provided there is no 
other alternative work available, and the employee's incapacity goes to the root of his 
employment contract, i.e. he is incapable of safely performing the work. Therefore to 
prevent an action being brought on these grounds, the medical evidence must be 
significant).

Considerations Relating to Relocation

i) When considered desirable, the opinion of an outside consultant to the company 
may be sought. Additionally, employees may seek a second opinion from a 
mescal practitioner of their own choice which will be considered by the company's 
medical officer when making recommendations to the management.

ii) The company should make all reasonable endeavours to relocate the individual 
appropriately in full and proper consultation with the employee. In the event of an 
employee refusing to co-operate, a reasonable employer cannot permit him to 
remain exposed to the hazard. Section 2 of the Health and Safety at Work etc.
Act, 1974 places a duty of care on the employer who, when presented with 
circumstances outlined above, has very little option but to insist on moving the 
employee. However, if relocation cannot be implemented successfully, there may 
be no alternative but to terminate the employment of the individual, if the risk is 
too great, on grounds of occupational ill health. Under these circumstances, 
normal procedures for the termination of employment in liaison with the company 
legal department should be implemented.

While the possible options for management of staff who develop occupational allergy 
are fairly clear-cut as outlined above, it is frequently less easy to resolve individual 
problems in practice. The advice outlined in this Section and Section IV on the control 
of animal room environments and the protection of sensitised individuals exposed to 
laboratory animals is intended to help to resolve some of these practical issues. It is, 
however, clear from a legal assessment of the problem that protection of the health of 
the individual is as imponant as protection of his employment.
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SUMMARY

This Advisory note outlines the pathogenesis and control of allergy to laboratory animals.

Information is given on the responsibilities of employers and employees under the 1982 
Prescribed Diseases Amendment Regulations and the Reporting of Injuries, Diseases and 
Dangerous Occurrences Regulations 1985.

The recommendation is made that companies should prepare, and discuss with managers, a 
company policy on allergy to laboratory animals and prepare a statement ofworking 
practices for issue to all staff working with animals.

The adoption of these measures should reduce the prevalence and severity of allergy to 
laboratory anim als and should ensure that managers and staff fulfil their legal obligations 
with respea to this Prescribed Disease.

The advice given is based on currently available information. Clinical and experimental 
research is still in progress and this Advisory Note will be reviewed from time to time to 
ensure that statements made remain in line with the outcome of that research.
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1. INTRODUCTION

Allergy to laboratory animals is a common condition i*dndi may present with a variety of 
respiratory or cutaneous m anifestations.

There have been a number of prevalence studies which suggest that about 20-30% of 
people exposed to «mail laboratory animals develop symptoms of some kind (1-9). 
Although the great majority of in&viduals who become sensitised do so during their first 
few years of exposure (4,5), some people develop symptoms only after many years (6).

Symptoms may present singly or in various combinations. The most common symptom is 
rhinitis, i.e. blocked nose and sneezing, and this may be associated with irritation and 
watering of the eyes. Skin rashes are also common and take the form of tmicaria or nettle 
rash, or papula or vesicular erythema (10). Wheals may develop on the skin aroimd bites or 
scratches especially if the area is contaminated with urine or saliva from the animal (11). 
Some 3-12% of people develop the dinically more serious condition, allergic asthma (1-9). 
This may occur on its own or more usually in association with other symptoms and may 
present as an immediate or as a delayed reaction (5). The severity of these symptoms is 
variable depending on the sensitivity of the individual and the degree of exposure.
It has been estimated that 48% of those with symptoms (9% of total exposed population) 
may have to cease working at least temporarily with animals (4). Systemic reactions, 
involving hypotension and bronchoconstriction, have been recorded but this anaphylactic 
type of reactivity seems to be an extremely rare manifestation of allergy to laboratory 
animals (12).

Different organisations have tackled the problem of animal allergy in a variety of ways and 
with varying degrees of success. The health and safety issues which require clarification are 
similar to those which arise from the employment of people for any work which has been 
shown to carry a potential risk to health. They cover personnel matters such as recruitment 
policies, pre-employment selection, health screening, redeployment implications and matters 
relating to the work place, the standard of animal room facilities provided, and the working 
practices of the staff.

The employer must assure himself that he is doing everything that is reasonably practicable 
to reduce the incidence of new cases of sensitisation amongst his staff. In January 1981, 
a report was presented to Parliament by the Industrial Injuries Advisory Council on 
Occupational Asthma in which it was reconunended that occupational asthma should 
become a prescribed disease in relation to exposure to, among other causative agents, 
'animals and insects* in laboratories. This recommendation came into force in March 1982 
(S.I. No. 249, 1982, Social Security Industrial Injuries Prescribed Diseases Amendment 
Regulations. 1982).

This Advisory Note reviews the present state of knowledge about allergy to laboratory 
animals and attempts to deal with the issues which inevitably arise within an organisation 
from an occupational condition of such prevalence. An employer has both statutory and 
common law duties to protea his employees. Legal advice has been sought to clarify certain 
points of possible disagreement arising baween employer and employees, and these points 
have been clarified in the relevant part of this Advisory Note. However, as a general 
principle, an employer should take steps to protea his employee 'so far as is reasonably 
practicable*. If an employee brings a dvil action based on the negligence of an employer, 
evidence that the employer has been conviaed of an offence under the Health and Safety at 
Work ac. A a, 1974, which involved a negligent a a  or omission will support his case.
Case law on this point is as ya unclear. With this in mind, the following Advisory Note 
makes recommendations which should enable the responsible employer to condua his 
business in a safe manner, so far as is reasonably praaicable, and thereby fulfil both his 
legal obligation, and his wish to ensure safer working conditions for his staff.
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In addition, the employer is now required to report formally to the Health and Safety 
Executive any new case of occupational asthma when the work involves exposure to animals 
bred and used for the purposes of research or education in laboratories. This obligation is 
detailed in the Reporting of Injuries, Diseases and Dangerous Occurrences Regulations 
(Riddor) 1985 [HSE 18 Occupational Disease Reporting] which came into force on 1 April 
1986. The new system firmly places responsibility for reporting on employers.

U. DEFINITIONS

The terms below have been defined specifically for this Advisory Note. Some of thexerms 
may have wider definitions or different uses elsewhere.

Allergen -  an allergen is a substance whidi interacts with a specific antibody to elicit a 
biological response, that is, a hypersensitivity reaction. The term ‘allergen’ may also be 
used for a substance which elicits the producnon of an IgE class antibody.

Allergy and hypersensitivity -  are used synonymously in this Advisory Note to describe a 
clinical syndrome which may include conjunctivitis, rhinitis, asthma and dermatoses 
induced by exposure to a specific allergen.

An allergic or hypersensitive individual may thus suffer dinical symptoms of allergic disease 
when exposed to the relevant allergens. This definition does not presuppose knowledge of 
the precise aetiology of the underlying mechanism, only that it is immunologically 
mediated.

Asthma -  a syndrome characterised by rapidly reversible, paroxysmal dyspnoea caused by 
mechanical obstruction of the airways and hyper-reactivity to irritant stimuli.

Atopy -  a form of immunological reactivity assessed by skin test rections to common 
allergens (D. pteronyssinus; pollens; aspergillus; cladosporium; cat, dog or horse hair).

It should be noted that this immunological definition of atopy does not mean that the 
atopic subject has clinical symptoms of allergy, only that he is of atopic predisposition.

Chronic obstructive bronchitis -  a chronic irreversible resistance to air flow in the bron
chioles. The syndrome is charaaerised by cough and breathlessness.

ELISA -  the enzyme-linked immunoabsorbent assay; an immunoassay using an enzyme 
label to measure antibody or antigen.

RAST - the radioallergosorbent technique; a radioimmunoassay for the measurement of 
allergen specific IgE antibodies.

RAST inhibition -  a modification of the radioallergosorbent technique used to measure 
allergen concentrations.
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III. ALLERGY TO LABORATORY ANIMALS-DISEASE AND RATHOGENESIS

It has been known for more than a century that contaa with certain animal species can 
result in the development of allergic symptoms including asthma. The syndrome which 
develops in response to exposure to rodents (rats, mice and guinea-pigs) and rabbits has 
been well studied and the underlying immunological changes have been established. Formal 
recognition in the U.K. of allergy to laboratory animals as an occupational disease has been 
more recent culminating in its prescription in 1982.

Allergy to other animal species for example, monkeys (13) cats (1) and poultry (14), 
through occupational exposure is recognised but research studies are less advanced.

111.1 immunological Studies

Allergy to laboratory animals is an allergic syndrome which shares with the common atopic 
diseases, hayfever and house dust mite allergy, a similar clinical picture and an IgE 
mediated pathogenesis.

Immunological studies have shown that over half the individuals who develop allergy to 
laboratory a n im a k  have IgE antibody specific for laboratory animal derived allergens 
which can be detected either by sldn prick tests using appropriate reagents, or by immu
noassay (2, 3. 8. 9, 15, 16, 17, 18, 19).

Neither technique will identify all individuals who are diagnosed as laboratory animal 
allergies; studies indicate that some 55Vo will be positive by skin test; 62% by immu
noassay. However, for the asthmatic individuals, almost all give positive results in these two 
assays and the correlation between them is excellent.

Specific IgG antibodies are present in the serum of the majority of individuals a^ected by 
allergy to laboratory an im als but also in a significant proportion of workers exposed to 
animal-derived allergens but exhibiting no clinical signs of allergy (3, 20). It is unlikely 
therefore that this class of antibody plays a role in the pathogenesis of allergy to laboratory 
animals and in fact, there is only one report in the literature of extrinsic allergic alveolitis 
due to exposure to laboratory animals (21). However, because this class of antibody reflects 
exposure, sequential serum IgG assays using radioimmunoassays or ELISA can be of value 
in monitoring the effectiveness of measures taken to reduce or eliminate exposure to 
animal-derived allergens.

111.2 Pathogenesis

The mast cell plays a central role in the pathogenesis of the common atopic diseases and, it 
is assumed, in allergy to laboratory animals also (22): These cells, found in the pulmonary 
lumen, in the mucosal and submucosal layers of the respiratory tract and in other target 
tissues such as skin and intestinal mucosa, contain the biochemical apparatus necessary to 
initiate the charaaeristic responses of an allergic subject to allergen.

The external membrane of the mast cell binds IgE tightly so that the ceD surface is covered 
with molecules which recognise and combine with specific allergen. When an allergic 
subject is exposed to allergen adjacent IgE molecules are cross-linked by allergen stimulat
ing the mast cell to release substances which, depending on the route by which allergen 
enters the body, can induce an attack of asthma, rhinitis or urticaria.
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One of the fundamental characteristics of asthma and to some extent rhinitis is the 
hyper-responsiveness or hyper-reactivity of the airways to both specific (i.e. allergenic) and 
non-specific Orritant) stimuli (23). Particularly in asthmatic subjects the responsiveness of 
the airways to physical, chemical and pharmacological stimuli can be very much greater 
than that of non-asthmatics. This can be observed both as increased response to a stimulus 
and as a lowering of the threshold of sensitivity to the stimulus.

The pathological basis of this is not dear. However, hyper-reactivity correlates well with the 
severity of the disease and with frequency and extent of exposure to stimuli. Thus any 
measures that successfully reduce the exposure of subjects to allergen will tend to lower not 
only the frequency but alM the severity of the response.

II1.3 Role of Atopy

The initial induction of antibody of the lOgE immunoglobulin class is under complex 
genetic control. While it is dear that the majority of individuals can produce IgE class 
antibody to a wide range of allergens, one group of people do so more readily for reasons 
that are not fully understood. These people are called 'atopies' and they are characterised 
primarily by their reactivity to a range of allergens, a reactivity determined in part by the 
vigour with which they produce IgE antibody. This reactivity is utilized by skin testing to 
natural environmental allergens as a means of defining atopic predisposition (24).

The question then arises as to whether atopic individuals are more likely to become allergic 
to laboratory animals if exposed to them. A prio ri reasoning would indicate that this would 
be so, and, in fact, it now seems clear that an association does exist between the atopic 
state and the likelihood of an individual developing allergy to laboratory animals (2, 5, 25, 
26), although not all studies support this conclusion (4).

Atopy is not however a sufficient determinant of the development of allergy to laboratory 
animals to justify exclusion of atopies from work which involves exposure to animals. 
Pre-employment medical examinations of individuals who may be exposed to animals (or 
animal-derived products) to identify atopy should, as indicated later in this document, be 
undertaken with a view to giving appropriate advice to an atopic person but not as a reason 
per se for exclusion from employment.

The rationale for this recommendation is based on the fact that some 33 Vo of individuals 
will be deemed to be of atopic predisposition judged by family history and skin testing. 
Based on current knowledge, although up to 30Vo of these individuals may develop allergy 
to laboratory animals and 3-12Vo of them may experience asthmatic symptoms, 70Vo will 
not.

Exclusion of atopies from work with animals would impose a considerable and unjustified 
penalty upon this group.

Other factors probably influence the development of allergy to laboratory animals. These 
include exposure, both in terms of concentration and the length of time involved but it has 
not proved possible to quantify these influences yet. As noted earlier, several studies now 
indicate that the majority of individuals who develop allergy to laboratory animals do so in 
the first few years of exposure (4, 5), although rarely allergy may develop over a period 
which may be as long as 20 years (6).
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III.4 Characterisation of aOergens

Immunochemical studies have been reported wfaidi attempt to diaracterise the allergens 
responsible for the induction of the specific antibody response (11, 17,27,28,29).

Epithelial cells (furs, hairs and dander) have long been recognised as important allergens 
(18,19) but more recent studies stress the importance of urine as a primary source of 
allergenic protein derived from mice, rats and guinea pigs. The presence of allergens in the 
saliva of rats and in particular of guinea pigs has also been highlighted (19, 30,31, 32).

The degree of excretion of allergenic proteins in the urine of rodents has berà shown to be 
both age and sex determined. The hipest concentrations of allergenic protein are to be 
found in the urine of post-pubertal male animak although allergens are also present in 
pre-pubertal males and fetnales (11,17).

Definition of the allergens derived from the rabbit is less well advanced. Studies in progress 
indicate that urine may not be the major source of allergens in this species; it seems likely 
that saliva is the source of a major allergen (33), and dander is also imporatnt (19).

1115. Exposure to allergens

It is assumed that allergy is induced by the inhalation of allergens in the form of aerosols or 
as particles. Particles in excess of 30 microns are likely to be trapped in the nose and then 
swallowed, whereas those of less than 10 microns will be distributed throughout the 
respiratory tract.

Recommendations on the control of the working environment through engineering control 
or through the introduction of good working practices (Section IVd and IVJZ) and for 
systems of personal protection (Section IV.3) are based on the assumption that these are the 
major routes of entry of allergen into the body.

Less is known about the importance of the skin as a route of entry of allergen but it seems 
appropriate to recommend (see Section VB) the use of protective gloves especially if skin is 
inflamed or abraded.
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IV. ANIMAL ROOM ENVIRONMENTS

With the present state of knowledge of the incidence and control of aUergy to laboratory 
animals, it is not possible to advise on the type of laboratory environment which will 
prevent absolutely the sensitisation of personnel. The advice whidi follows has as its 
objective the prevention of symptoms or amelioration in sensitised individuals. These 
measures may also have a batefidal effect in reducing the incidence of sensitisation and 
some data are available which indicate that this may be so. However, although the evidence 
that environmental measures will protect employees is still incomplete, there is little doubt 
that certain practices win reduce exposure to allergen-bearing dusts.

IV.1 Engineering Control

E x p o se  to allergens may be minimised by implementing engineering control systems. The 
most effective control is by containing animals within enclosures such ^  isolators or cage 
boxes with filter tops. If this is not practical adequate ventilation should be installed.

Experimental work has shown that general room ventilation without directed laminar flow 
is not effective in controlling exposures of people carrying out speciflc operations involving 
allergens but will lower the general background level in the area. This can be assisted by 
increasing the humidity but this must be compatible with the needs of the animals and the 
comfort of operators.

Effective control of speciflc operations can only be maintained by the use of la m in a r flows 
of the order of 0.5 metres per second. This level of air flow is necessary to overcome eddies 
and other air currents caused by thermals and movement within the area. It is usually not 
practical to provide this level of air flow over the whole area of an a n im a l room because of 
the high costs involved, but an alternative is the provision of local work stations. These are 
segregated areas in part of the animal accommodation or adjacent to it. They should be 
designed to be large enough for the operations to be carried out but not overlarge to 
minimise the quantity of air required for adequate control.

Air flows may either be horizontal with air moving from the worker over the an im al and 
into the extraa with a velocity of about 0.5 metres per second or vertical with extraction 
through the work surface.

Whichever system is considered, expert advice should be obtained on the detail of design to 
maximise the efficacy of the control system. It must be compatible with the procedures 
which are being carried out in the area.

Piecemeal modification of existing facilities is unlikely to be efflcient or cost effective in 
reducing the incidence of allergy to laboratory animals and therefore ventilation control, 
the principle of segregation of working areas from animal housing areas, and personal 
protective measures must be considered together.

In considering new or extensively refurbished facilities the following general principles 
apply.

i) Laboratory facilities should be designed as far as possible as a scientific facility 
dedicated to a particular use and not for any more general purpose.
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ii) The principle of segregation is paramount. Ideally, animal work should be physically 

segregated from other areas of work insofar as is practicable. Different types of 
working areas should also be segregated from each other. Casual access to any 
laboratory area in which «ntmak are used is undesirable.

iii) Ventilation should be planned taking into consideration the points outlined above.

IV.2 Working Envnonments

Exposure to laboratory animals during the course of work may occur in a number of 
different settings. It is useful to consider these different working environments separately in 
the categories described below. It is recognised that the facilities and practices in many 
existing working enviroiunents vary considerably. The advice in this section is practically 
based and must be adapted to the needs and inthvidual differences of each situation, 
particularly with regard to practical constraints in existing facilities.

Recommended Procedures for the Working Environment

Desirable Facilities & Suggested Procedures
Working
Environment

Animal husbandry -  
keeping, breeding and 
cleaning.

Experimental rooms - 
working or 
observation.

Holding and tranpon 
of animals.

Handling of tissues, 
excreta and body 
fluids.

These areas should be segregated from changing rooms and 
uncontaminated areas. Staff should change into protective 
clothing and boots/footwear in a separate designated area and 
wear a dust mask for all dry work, especially when cleaning 
contaminated litter. Wet or absorbent methods are advised for 
cleaning excreta and urine. Some form of hair covering is 
recommended.

These rooms should not be used for report writing. It is 
desirable that the minimiun stocking density for the studies in 
hand is maintained. Preferably these rooms should have entry 
and exit routines with a separate designated area for putting on 
and removing protective clothing. Ideally, dust masks, properly. 
secured, should be worn and discarded before entering 
uncontaminated areas. Contaminated equipment should be 
cleaned before removal to uncontaminated areas.

The use of filtered boxes and segregated or filtered vehicles is 
preferable. Flexible ordering and delivery systems are advisable 
to enable minimum stocking density. Separation of delivery 
routes from uncontaminated areas is advised. Only staff 
authorised to work in such areas should be allowed to be in the 
vicinity.

All contamination should be kept to a minimum. Additional 
care is needed with allergen rich material to avoid unnecessary 
spread (i.e. avoid dust clouds and aerosol formation).

When there is a risk of heavy contamination of clothing by 
faeces or body fluids, a disposable absorbent faced plastic 
apron should be worn.
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Working
Environment Desirable FmdHties & Suggested Procedures

Ancillary staff e.g. Operations of ancillary staff should be planned taking into
maintenance, cleaners, account the possibility of exposure to allergens. In certain areas,
secretaries. access should be restricted by special clearance permits, and

limited to the m in im u m  number of visits and personnel 
necessary.

Uncontaminated areas As far as possible there should be physical segregation of these
-  (offices, writing, rest areas and positive outward airflows.
room and eating areas). Protective clothing and contaminated materials (including

paperwork) should not be brought into these areas.

IV.3 Personal Protection

Whenever practical engineering control methods should be used to minimise the exposure 
of personnel to allergens. However in some circumstances it will also be necessary to 
provide p>ersonal respiratory protection.

Respiratory protection should be of a type which is designated for use with toxic dusts i.e. 
one of those listed in Part 6 of the H.S.E. Certificate of Approval (Respiratory Protective 
Equipment). In practice it is found that disposable masks (e.g. 3M 88(X) or 8810) are the 
most comfortable to wear and acceptable to the workforce.

Alternatively high efficiency ventilated vison and helmets, as listed in part 8 of the 
Certificate of Approval can be recommended. These have been found to be readily accepted 
and very effective in practice, even with sensitised persoimel (34).

Dust masks wliich do not meet these specifications e.g. surgeons masks and nuisance dust 
masks should not be recommended.

Whenever respiratory protection is issued arrangements should be made to store the 
equipment, when not in use, in a clean area away from contamination with allergens. If 
powered helmets are recommended there should be appropriate systems to ensure adequate 
maintenance. These must include regular checks on the efficiency of the batteries and the 
adoption of a procedure for changing the filters at appropriate intervals. These measures, 
correctly used, can be helpful in the management of allergy to laboratory animals.

IV.4 Air Sampling

Exposure to animal-derived allergens can be minimised by attention to engineering control 
of facilities in which animals are housed and used, by the introduction of good working 
practices and by personal protection as outlined in Section IVJ-3 above.

An important advance in relation to control of the working environment has been the 
development of methods by which air may be sampled and assayed for concentrations of 
animal-derived allergens. These methods may be used to monitor the effectiveness of 
control procedures introduced.
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The source of laboratory animal derived allergens have been considered in Section III. 
Allergens may be deposited on to laboratory animal food, litter or dust particles and 
become airborne during both animal and human activity in a laboratory animal room. 
Ventilation designed for the well-being of animals may contribute to the distribution of 
such aUergen-bearing particles. Methods are now available for measurement of allergen 
levels in the air (35, 36, 37,38). These are based on the use of the ELISA technique or 
RAST inhibition to estimate levels of allergen collected using various types of filters or 
impactors.

Results indicate that wide ranging variations in concentrations of allergens wUl occur, 
depending on stocking densities, diurnal variation in animal activity, the entry of staff into 
the rooms, as well as by more fundamental differences in air control engineering.

Information is lacking on the quantitative relationships between levels of allergens and 
sensitisation of individuals or provocation of symptoms in the previously sensitised. The 
setting of hygiene standards is therefore neither appropriate nor possible at this time.

Immunoassay data show that a more relevant estimate of individual exposure to 
animal-derived allergens may be made by estimation of levels based on personal sampling 
monitors. Results indicate wide variations in expsoure concentrations but in general 
estimated concentrations are significantly higher than those recorded from room samplers 
(35).



168
V. PERSONNEL ISSUES

The incidence of occupational allergy assodaied with exposure to laboratory animals raises 
a number of issues both in terms of the general company policy in relation to the handling 
of occupational problems, and in terms of special provisions which must be made for staff 
exposed to the risk of occupational allergy.

It would seem appropriate for companies to prepare a general policy statement on this 
subject for the guidance of managers and to draw up a statement outlining recommended 
working practices which if adopted, would serve to minimî?e risk to employees. The latter 
documentation should be made available to all new staff and to those already employed in 
areas where there might be exposure to animals. Staff should also be made aware that the 
company has a policy on this topic and managers should be prepared to discuss the main 
policy issues with them. A continuing education programme would be advisable and serve 
to re-enforce the need for both managers and staff to adopt safe working practices. This 
section gives guidance on these matters.

A. Policy Documents

A1. Company Employment Policy

The Health and Safety at Work etc. Act, 1974, details the respoonsibility of employers and 
employees in general terms. At common law, an employer owes his employees a duty to take 
reasonable care of their health and safety according to the drumstances so that an 
employer's business is carried out in such a way as not to expose the employees to an 
unnecessary risk. The fact that an employee contracts a condition or disease which is 
prescribed by regulations as due to the nature of his employment does not automatically 
make the employer liable at common law for the injury. The employee must still prove that 
the employer was negligent in exposing the employee to the risk of contracting such injury 
and proof of negligence will depend on considerations such as whether the employer 
maintained a safe system of work. The general practice of industry at the appropriate time 
will be relevant to judgement in these matters. In addition to his duty at common law, an 
employer has to observe a number of statutory provisions relating to the safety, health and 
welfare of his employees, the breach of which make him liable to prosecution under the 
Health and Safety at Work etc. Act, 1974 as well as to an action for damages.

Occupational asthma following exposure to laboratory animals has now been added to the 
list of prescribed diseases for industrial injury benefit. This makes it advisable for com
panies to prepare a general policy statement on this subject. Such a policy should include a 
statement of the company attitude to pre-employment selection and medical screening, 
medical surveillance during employment, relocation and dismissal. Detailed consideration 
of these various aspects follows below.

It is important that the subjea of allergy to laboratory animals is discussed with a 
prospective employee. This would refer to company policy and work practices. The 
interview should be conducted by the responsible manager or an appropriate member of the 
occupational health service, and the prospective employee should, depending on company 
practice, confirm that the communication has taken place while understanding that this 
does not in any way absolve the employer from liability.



169
A Z Pre-empioymern Selection and Me(fical Screening

All candidates who are to work with laboratory animals should be medically assessed as 
part of the pre-employment selection before commencing their duties. Medical staff, as a 
result, would maWg a recommendation to management regarding the candidate's medical 
suitability. Refusal to employ an individual on the grounds of medical evidence is not a 
basis for discrimination in law, and therefore an employer is free not to employ staff on the 
basis of a medical recommendation with regard to likdy susceptibility to allergy to labora
tory animals. Occasionally, a prospective member of staff may be employed contrary to 
me&cal advice (for example, a career scientist involved in animal research). In sudi cases, 
the employer could be liable under common law (provided that the requirements for 
negligence with respect to working conditions were fulfilled) unless it was reasonable to 
ignore the medical advice that was given. It is possible that an employer could be pros
ecuted under Section 2 of the Health and Safety at Work etc. Act, 1^74, but if the injury 
were minor, risk of prosecution is low. Therefore the basis of the medical advice given is 
very important.

Existing members of staff who transfer to jobs working with animals should be assessed 
before exposure to «nimak commences in a similar fashion to those first joining the 
company.

A3. Medical Assessment

The content of the medical assessment may vary from company to company. It should 
always include a detailed occupational history with dates plus a questionnaire on medical 
history including details of any allergic conditions which have occurred, with the time of 
occurrence, results of investigations and treatment past and present (see Appendix).

Consideration should be given to recommending rejection where there is a history of 
allergy to small laboratory animals or where candidates are suffering from chronic skin 
disease, asthma or other cardio-rcspiratory disorders likely to make the candidate more 
susceptible to the induction or the consequences of allergy to laboratory animals (39, 40).

A4. Supplementary Pre-employment Screening

There are a number of investigations the value of which in pre-employment screening is not 
yet fully defined. Investigations such as pulmonary function tests and skin prick tests which 
are being carried out by some companies may usefully contribute to the pre-employment 
medical assessment. Atopies identified by sldn prick testing should be warned of the 
increased chance of developing the disease early in their work with animals. Companies 
undertaking pulmonary function testing, e.g. vitalograph studies, at pre-employment, find 
them of value in confirming the respiratory state of the candidate. They also provide 
base-line figures against which any future changes may be assessed whatever the cause. Skin 
prick testing is being carried out by a few companies as an integral part of the pre- 
employment scheme to try to identify atopic individuals.

Taken together with a full family and personal history record, skin prick tests using 
common environmental allergens are of value in identifying atopic individuals. Preliminary 
evidence indicates that the majority of those with symptoms due to animals are also atopic 
as shown by skin tests to either grass pollen or house dust mite.
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Prick testing using specific allergens derived from laboratory animals serves to identify 
candidates who are already allergic to these species. Skin test reagents utilising epithelial 
allergens derived from laboratory animals are available and are being used by some 
companies. These reagents serve to identify candidates who are already allergic to these 
species and it would seem inadvisable for such persons to be employed in positions which 
necessarily involve contaa with animals.

A5. Health Monitoring of Staff

Monitoring of exposed staff is advisable at annual intervals. Ib e  foUwoing should be'̂  
considered.

a) An annual questionnaire similar to that outlined in the Appendix to this Advisory 
Note.

b) An abnormal pattern of sickness absence records (duration and/or frequency) should 
be taken into consideration.

c) It is important to emphasise to all employees the need to report any untoward 
symptoms which may be of allergic origin to the occupational health staff.

Supplementary tests and investigations provide additional information and are being used 
by a number of companies. Although helpful in the diagnosis of allergy to laboratory 
animals and in staff monitoring, these tests should not be regarded as mandatory.

i) Skin Prick Testing

The use of diagnostic skin prick testing has been established as a routine in several 
companies. Allergen solutions derived from epithelial tissues, hair or fur which are of 
value for the diagnosis of allergy to laboratory animals are available. There is no 
commercial supplier in the UK of urinary allergen skin test reagents.

ii) Antibody Assays

The RAST is of value in the monitoring of staff for the development of allergy to 
laboratory animals. It measures IgE antibody and results correlate well both with 
appropriate skin tests (i) above and with clinical history.

Assays are also available for the measurement of IgG antibody in the serum of staff 
who are exposed to animals. The general view at the present time is that monitoring 
staff for IgG antibody can be of value in assessing exposure and evaluating the effea 
of control procedures which might have been introduced to limit staff exposure.

iii) Respiratory function

Peak flow measurements carried out by the employee over a period of time (for 
example, through a shift in the workplace) have been found to be of value in 
monitoring the relationship between exposure and symptoms.

Some companies assess respiratory function by spirometry (FEV|/FVQ to give an 
indication of any decline in overall respiratory performance.
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The decision as to whether the above tests are essential for the care of the individual and 
for the management of his condition rests with the medical advisor. The employee is 
constrained to comply with an employer’s requirements (Health and Safety at Work etc. 
Act, 1974, Section 7, b). Employees should be asked to give their consent for invasive 
testing, but precedents are established for the use of invasive testing if related to a potential 
hazard. If an employee refuses a test whidi is a contractual requirement, this may consti
tute an act which terminates a contract (and this may be of importance in dismissal 
procedures). Even if the test is not a contractual requirement, the employee’s refusal to 
co-operate in respect of protecting his own health gives grounds for employers to move or 
dismiss him. If an employee refuses to submit to invasive testing (regardless of contract), 
the employer still has a common law responsibility to protect him. In any event, the 
employee’s refusal to co-operate would be contributory negligence and reduces the 
employer’s liability.

A6. Policy on Identification of Occupational Allergy

Where, on assessment, the symptoms are considered to be allergic, the following actions 
should be instigated inunediately. A full relevant history should be taken and a clinical 
examination carried out with additional tests as is considered appropriate.

When the diagnosis of allergy to laboratory animals is confirmed in an employee, an 
employer would be regarded as negligent if he kept that employee in the same work without 
ensuring his reasonable safety. Where minor symptoms are concerned, it is not the normal 
practice for companies to require employees to relocate, and the introduction of additional 
protective measures should make h possible for most individuals to continue in the same 
work. If the employee wishes to stay in a particular job with additional protection, the 
employer must ensure that the protection is used and institute procedures to confirm that 
this is the case.

The precautionary measures should include one or more of the following:

i) limiting the hours of exposure
ii) withdrawing the individual from those procedures most likely to put him at risk 
ill) use of respiratory protection or such other protective measures as may seem appro

priate which will be provided by the company
iv) working, where possible, using a work station or other safety cabinet 
V )  increased monitoring of individuals to assess the efficacy of protective measures and 

any possible progression of disease.

It may become necessary to recommend relocation following a diagnosis of aUergy to 
laboratory animals in the following circumstances:

i) immediately following diagnosis where management, having received the recom
mendations of a medical advisor, believes that protective measures would not be 
sufficient to protea the individual from the risk of serious harm to his health, or

ii) protective measures have been tried and proved ineffeaive for any reason, or
iii) where the individual requests relocation.

An employer owes a duty both in common law and under the Health and Safety at Work 
ac. A a, 1974, to remove an employee to a safer job or even to terminate his employment if 
the risk is too great. (This should be regarded as a fair dismissal provided there is no other 
alternative work available, and the employee’s incapacity goes to the root of his 
employment contraa, i.e. he is incapable of safely performing the work. Therefore to 
prevent an aaion being brought on these grounds, the medical evidence must be signifi
cant.)



172
A7. Considérations Relating to Relocation

i) When considered desirable, the opinion of an outside consultant to the company may 
be sought. Additionally, employees may seek a second opinion from a medical prac
titioner of their own choice which will be considered by the company’s medical advisor 
when making recommendations to the management.

ii) The company should make all reasonable endeavours to relocate the individual appro
priately in ftiU and proper consultation with the employee. In the event of an employee 
refusing to co-operate, a reasonable employer cannot permit him to remain exposed to 
the hazard. Section 2 of the Health and Safety at Work etc. Act, 1974 places a duty of 
care on the employer who, when presented w ûi circumstances outlined above, has 
very little option but to insist on moving the employee. However, if relocation cannot 
be implemented successfully, there may be no ahernative but to terminate the 
employment of the individual, if the risk is to great, on grounds of occupational ill 
health.

Under these circumstances, normal procedures for the termination of employment in 
liaison with the company legal department should be implemented.

While the possible options for management of sfaff who develop occupational allergy are 
fairly clear-cut as outlined above, it is frequently less easy to resolve individual problems in 
practice. The advice outlined in this Section and Section IV on the control of animal room 
enviromnents and the protection of sensitised individuals exposed to laboratory animals is 
intended to help to resolve some of these practical issues. It is, however, clear from a legal 
assessment of the problem that protection of the health of the individual is as important as 
protection of his employment.
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B. STATEMENT OF WORKING PRACTICES

A practical statement on working practices should be drawn up by the company and made 
available to all staff working with animals.

An example of sudi a statement follows but details and emphasis will have to be modified 
by Mph company in accordance with its fadliiies and organisational structure.

PROCEDURES FOR THE PROTECTION OF STAFF AGAINST ALLERGY TO 
LABORATORY ANIMALS

Introduction

This document lays out the procedures for the personal protection which will be adopted by 
personnel working in or visiting animal areas where rodents or rabbits are present. Animal 
areas are defined as any room or laboratory where live animals are housed, transported in 
open containers, handled, or used for experimental procedures.

Special adaptation of these procedures may be necessary in areas where other animals are 
housed. Normally, these procedures will apply to all persoimel in a defined area. However, 
if the activity has been shown only to affect those personnel directly concerned with 
a n im als , these procedures may be modified by local written instructions.

Procedures

1. Laboratory coats and other outer clothing must be removed before entering the area. 
Eating, drinking, smoking and the application of cosmetics are not permitted in 
animal areas.

2. On entering the area all personnel shall:

2.1. Put on protective clothing which has been approved for use in that area. The 
type of clo th ing  will vary and may include long sleeved gowns, laboratory coats, 
boiler suits etc. but will be clearly distinguishable from similar garments worn 
elsewhere on site, usually by colour. Where there is a risk of heavy contamination 
of clothing by faeces or body fluids, a disposable absorbent faced plastic apron 
shall be worn. (NB The absorbent side should be worn outwards.) Hair cover is 
recommended.

2.2. Wear approved respiratory protection. If masks are worn they should be well 
fined.

2.3. Put on surgical gloves if the animals are to be handled.

3. All protective clothing and respiratory protection equipment should be stored outside 
the area, or kept in such a manner that contamination with allergens is minimised.

4. When working with animals, staff should make every effort to minimise the generation 
of allergens and contain any allergens which may have been generated during the 
procedure. Where possible all procedures should take place in a suitably ventilated 
area. Animals should be handled quietly and gently. Where animals are being clipped 
or shaved, the fur should first be dampened and/or the clippings collected by a 
vacuum.
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Whenever possible dissection should Mke place in & designated area in the animal 
facility and tissues transported in covered containers.

5. On leaving the area, personnel should remove all protective clothing, respiratory 
protection and then wash their hands. Disposable garments and masks should be 
placed in a polythene bag for disposal. Where clothing is to be re-used, it should be 
stored separately from fresh clothing in sudi a manner as to minimise contamination. 
Suitable arrangements should be made for the regular collection and laundering of 
contaminated clothing.

6. Normally animals should not be transported outside designated areas. Whenever intact 
animals have to be transported, approved "filter top** boxes should be used.
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APPENDIX OF SAMPLE QUESTIONNAIRES

This Appendix gives information on the type of questionnaires suitable for 
use for pre-employment and in-employment staff. The questionnaires are 
designed to elicit information on the individual’s susceptibility to clinical 
allergic conditions involving the respiratory tract and skin and more 
specifically, to symptoms relating to exposure to animals.
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ALLERGY TO LABORATORY ANIMALS

PRE-EMPLOYMENT QUESTIONNAIRE

Name: Date of Birth:

PLEASE ANSWER ALL THE QUESTIONS EITHER YES OR NO

1. Have yon ever suffered from any of these symptoms (except when you had a cold or 
other respiratory infection)?

G) Tightness of chest/wheezing/difficulty in breating

If YES, have you suffered from any of these symptoms in the 
last 12 months?

(ii) Eczema or aUergic skin rashes

If YES, have you suffered from either of these symptoms in the 
last 12 months?

(iii) Repeated attacks of sneezing, running or blocked nose

If YES, have you suffered from any of these symptoms in the 
last 12 months?

(iv) Watery or itchy eyes

If YES, have you suffered from either of these symptoms in the 
last 12 months?

2. Did you experience any of the symptoms mentioned in question 1 
when in contact with animals at home or at work?

Comments 
(re species etc)

YES□ NO□□ □□ □□ □□ □□ □□ □□ □
□ □
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3. Do yon suffer from: ygg

(!) Hay Fever Q  Q

ÇÛ) Asthma | | [ |

(iii) Other ADergic Diseases | [ | [

YES NO
This individual has allergy to laboratory animals | | [ |

(To be completed by Medical Officer)

NOTE
If immunological measurements or lung function tests have been 
performed as part of the medical assessment (see Section V, A4, AS) 
a record of findings should be made and filed with each questionnaire.
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3. Since the last interview have you experienced any of the following symptoms when 

exposed to animals (except when you had a cold or other respiratory infection)?

(i) Tightness of chest/wheezmg/difficulty in breathing
YES□ NO□

(ii) Eczema or allergic skin rashes □ □
(iii) Repeated attacks of sneezing, running/blocked nose □ □
(iv) Watery, itchy eyes Q □

4. Do you wear respiratory protection when working with animals

NEVER SOMETIMES EVERY TIME

Paper Mask

Air fed purification 
helmet or hood 
eg one of the type 
produced by *Racal’

5. If you no longer work with animals when did you stop and why?

6. Do you suffer from:

(i) Hay fever

(ii) Asthma ) not due
) to exposure

(iii) Other allergic diseases ) to animals

YES□ NO□
□ □
□ o
YES NO

This individual has allergy to laboratory animals 

(To be completed by Medical Officer)

NOTE
If immunological measurements or lung function tests have been 
performed as part of the medical assessment (see Section V, A4, AS) 
a record of findings should be made and filed with each questionnaire.

□ □
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ALLERGY TO LABORATORY ANIMALS

FOLLOW-UP QUESTIONNAIRE

Name: Date of Birth:

Dept: Date of starting with company:

IF YOU HAVE NOT BEEN EXPOSED TO GUINEA PIGS, HAMSTERS. MICE, 
RABBITS. RATS, CATS OR DOGS SINCE YOUR LAST INTERVIEW. PLEASE GO 
STRAIGHT TO QUESTION 5

1. How often hive yon been in contact with gninei pigs, hamsters, mice, rabbits, rats, cats 
or dogs?

YES NO
Daily (continuously) | | | |

Daily (intermittently) | | | |

Weekly (once/twice a week) | | | |

Monthly (once/twice a month) | | | |

Less than once a month | | | |

2. Since your last interview what activities have you performed?

Feeding and cleaning | | | ~ |

Weighing | |

Dosing (by any route) | | | |

Examination | | j |
Clipping and shaving | | | |

Surgery | ]

Bleeding | | [ |

Post-Mortem | | | |
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APPENDIX 2 

In-house LAA - specific questionnaire
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LABORATORY ANIMAL DANDER ALLCRSY

Date
dav mth year

■ t
12

1. Department:

2.

S e ria l number 

Age (Years)

Sex (M sl, F=2)

TT 17

19g
6. Date started  with Tisons

day mth  ̂ year  ̂ '

2T
5, Occupation: 1, Animal Handler

2. Animal Experimental worker -  graduate/or equivalent

3. -  assistant

A. A u x ilia ry

5, Other (please specify:_____'_____________ )

6. dork unconnected with animals 
(please specify: )

5. Has tn= patient had any s ig n ific a n t medical h is to ry  previous to Tisons? 1=Yes, 2=No

7. Is me patien t atopic? 1=Yes, 2=No

5. Has the patien t any s ig n if ic a n t fam ily h is to ry  of a llergy?  i=ves, 2=No 

(i.e .g ran d p aren ts , parents, aunts/uncles, s ib lin g s , ch ild ren )

□
27

g
g.
g

9 .Previous occupation (w ith dates)

1. ________________
2. __________
3.  

A.

leave blank

36

12

IB

SA

10. Have you ever developed any symptoms due to an a lle rgy?  1=Yes, 2=No

I f  so, when: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

11. What anim als/oirds have you kept?

57

59

12. Were any a lle rg ic  symptoms re la ted  to these pets? 1=Yes, 2=No

13, Did th is  occur before contact with experimental animals? 1»Yes, 2=No

D <
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\A', Have you ever entered animal areas regu larly?  1=Yes, 2=No

15. Has your work brought you in to  physical contact with

experimental animals or th e ir  tissues? 1=Yes, 2sNo

□
□

16. I f  so, were you concerned w ith :-

1sYes, 2=No
1. Caring fo r animals

2. Carrying out experiments on animals

3. Handling animal tissues or flu id s

4 . Laboratory a u x ilia ry

5. Other (spec ify : _____________________

17. Date of f i r s t  contact w ith experimental anim als/tissues
mth year

13

17

16. Which animals have you worked w ith: (1=Yes, 2=No)

A  01 Cat 

&  02 Rat 

C 03 Rabbit 

2^ 04 Coat

fi 05 Guinea pig 

f'OS Horse

^  07 Dog 

08 Mouse 

I 09 Ferret 

J 10 Sheep 

^ 1 1  Pig

^ 1 2  Other, specify:

18 19

21

23

25

27

29

19. D id you ever have any of these symptoms? 1=Yes, 2*No

1. Eye i r r i t a t io n

2. Nose running or sneezing

3. Palate itch in g

4. Chest wheezing

5. Skin reaction

30

34

20. Have any of these symptoms been associated with your work: IsYes, 2=No

1. Eye i r r i t a t io n

2. Nose running or sneezing

3. Palate itch in g

4. Chest wheezing

5. Skin reaction

35

39

IF NO SYMPTOMS OCCUR PROCEED TO QUESTION 32
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21. I f  symptoms do occur, how long is  i t  before they show:
(is lm m ediately , 2=Delayed, 3=Both)

1. Eye i r r i t a t io n

2. Nose running or sneezing

2. Palate itch in g

4. Chest wheezing

5. Skin reaction 11

22, Which symptom(s) f i r s t  appeared and when;- ( l « f i r s t  symptom(s))

1. Eye i r r i t a t io n

2. Nose running or sneezing

3. Palate itch in g

4. Chest wheezing

5. Skin reaction

Date (dd/mm/yy)

23, Which anim al(s) f i r s t  appeared to cause symptom(s)?

(use number code as in  question 16)

O I —— M

24, What occupation/department were you in :

25. Have subsequent symptoms appeared due to  contact with animals? 1=Yes, 2=No

IF ’ NO’ , GO TO QUESTION 30

26, I f  'Y e s ', what symptoms? (Put ’ 1’ in  box number corresponding to
symptom numbers in  question 21)

m

12

□
-1, , 3  4 .. 5

16

22

26

30

34

36

37

42

27. Which animals appeared to  cause these symptoms?
(use number code as in  question 18)

28. When did these symptoms first occur: (date)

29. What occupation/department were you in :

30. Have you changed job/department due to your symptoms? 1«Yes, 2=No

31. I f  so, when did you change your Job

48

54

day mth year

I I I I
62

E H  63

day mth yearr tr r i 69
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Î2; Do you use any of the fo llow ing  p ro tective  equipment regularly?

Laminar flow cabinets 

D ri-n asa l dust mask 

Airstream helmet 

Gloves

Other (sp ec ify : ) L .

1=Yes Is  i t  e ffe c tiv e ?  
2=No 1«Yes, 2«No

8

10

12

14

16

33. Do you take any drugs before work to  prevent symptoms? 1=Yes, 2«No 

Please specify : ________________ '______________

36. Skin Test Data

+=PositivB

•^Negative

C /5aline  

^  Grass mix

House Dust Mite 

^  House Dust 

Guinea pig 

I Mouse 

"9 Rat 

t  Cat 

L Dog 

Y\ Horse 

Yf Rabbit 

P Histamine 

O ther:- (sp ec ify )

DO NOT WRITE IN  THIS SECTION

Pre-emp.

Dates:-(dd/mm/yy)

no.

25

38

leave blank

B

Previous

31

39

10

17

19

Now

37

40

43

46

49

52

55

56 

1 

4

57 

70 

73

11

16

21
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35, Lung Function Data

Dates:-(dd/mm/yy)

Pre-emp. Creuious

12 IB

NOW

24

F.E.V.^ (1) Actual

Expected

26

40

32

44

36

48

F.V.C. (1) Actual

Expected

52

64

56

68
60

72

F .E .V .y F .V .C . t 12 15

(mmol/min/kPa) Actual

Expected

go
35

25

40 f f l

J30

45
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APPENDIX 3

Follow-up questionnaire 
(Ch. 4)



SUPPLEMEKTARY QUESTIONNAIRE
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1. Since the start of 1980 have you developed 
any allergies?

2. Do you think any of these allergies are due 
to your work with animals?

Ring as appropriate 
Y/H

Y/N

If you have developed any symptoms at all, only since the start of 1980 you 
should have answered the appropriate questions in the previous questionnaire 
and you do not need to continue here. THE NEXT SECTION IS ONLY FOR THOSE 
WHO ALREADY HAD SYMPTOMS BEFORE 1980 WHICFIWEY A^CRIBEDToTABORATORY
ÂNTMÂLS7
3. Since 1980 what new symptoms have appeared?

1. Eye irritation
2. Nose running or sneezing
3. Palate itching
4. Chest wheezing
5. Cough
6. Skin reaction

4. What symptoms did you have before 1980?
1. Eye irritation
2. Nose running or sneezing
3. Palate itching
4. Chest wheezing
5. Cough
6. Skin reaction

5. Did you change or modify your work because of these 
problems since 1980

Y/N
Y/N
Y/N
Y/N
Y/N
Y/N

Y/N
Y/N
Y/N
Y/N
Y/N
Y/N

Y/N
if YES when? d m y
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6. Have the Sjrmptoms generally got worse since 1980
in terms of severity? Y/N

7. Have the symptoms generally got better since 1980in terms of severity? Y/N
8.* Have the symptoms got better since 1980

in terms of frequency? Y/N
9. Have the symptoms got worse since 1980

in terms of frequency? Y/N
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APPENDIX 4

Screening questionnaire for 
periodic surveillance
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LAA - Annual Surveillance Questionnaire

Please answer these questions for the last 12 months or since you were last 
screened.

1. Have you deve loped any o f these symptoms?

1. Eye irritation Y/N

2. Nose running or sneezing Y/N

3. Palate itching Y/N

4. Chest wheezing Y/N

5. Cough Y/N

6. Skin irritation Y/N

2. Do you attribute any of these symptoms to  your work? Y/N

If YES, insert here number or numbers a b o v e ..................................

3. If YES to  question 2, do  you rem em ber when the symptoms started

DAY MONTH YEAR

If YES to  question 2, hove the symptoms worsened Y/N

Thank you for com pleting the questionnaire. Your answers will be reviewed and 
you will be con ta c ted  autom atica lly for further investigations if necessary. If you 
wish to  discuss your health or LAA with O.H. staff anyway please ind icate here

Y/N



191

APPENDIX 5 
Internal policy and Information document
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LAA Division Policy

This policy outlines the actions undertaken and the gu idance provided by the 
Division to  discharge its responsibilities for the Health and Safety o f personnel 
working with Laboratory animals, including the requirements of the Control o f 
Substances Hazardous to  health Regulations 1989 (C.O.S.H.H).

1. General Policy

1.1 Recruitment

Persons with a previous history o f allergic disease to  animals or current 
history o f asthma are excluded from jobs involving exposure to  animals or 
their tissues. It does not seem reasonable a t present, to  discriminant 
against peop le  because they are a to p ic * . However they ore advised 
tha t they are a t some increased risk of developing the more severe 
manifestations o f LAA as com pared with non-atopic people.

1.2 Relocation

Persons who deve lop symptoms of laboratory animal allergy a t work, 
which materially disturb their good  health or ability to  work efficiently, will 
be transferred to other jobs when practicable. Other persons, w ho may 
be asym ptom atic, may need to be transferred if they show deterioration 
in lung function tests token a t work that can be reasonably ascribed to 
animal exposure.

Whilst a sym pathetic relocation policy is the preferred m ethod o f handling 
this problem, it is difficult to  require of the patient whose career is in animal 
work, (e.g. a specialist biologist, particularly if his career is well advanced). 
It is therefore a cce p ta b le  to  hove a trial of the use of e ffective personal 
protection com bined with job  m odification os outlined in the next section. 
If good  protection is obta ined on trial, relocation may be deferred 
indefinitely.

1.3 Personal Protection (PPE) and Job Modification

The present state o f know ledge of science in this field does not permit full 
re liance to  be p laced upon general or local ventilation for the 
suppression of LAA although such ventilation is, in theory, inherently 
superior to  personal protective equipm ent (PPE). Therefore reliance must 
be p laced  on personal protection to  a considerable extent. For sensitised 
personnel, who express a wish to  hove a trial of PPE, protection using a

* a lle rg ic  to  gross p o llen , house dust m ite  e tc .
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ventila ted helm et may be a ttem pted . This measure may be com bined 
with job  m odification to  reduce exposure. The level o f protection must be 
carefully assessed and relocation enforced if protection is not substantially 
com plete . For all other animal exposed personnel (including fitters and 
others with interm ittent animal contact) a mask or helm et must be  worn in 
areas where animal exposure is likely to  occur. Gloves and suitable 
overclothing must be worn.

Dispensation from these requirements may be given by departm enta l 
managers in consultation with the O.H. departm ent for particular tasks 
considered to  carry low risk. However such dispensation will not be  given 
lightly.

1.4 Information and Education

The results of surveys will be m ode available to staff generally and 
specifically to staff representatives in Health and Safety Committees.

2. Medical Policy

2.1 Surveillance

A surveillance program m e has been deve loped and m aintained. The 
purpose of this continued monitoring is to  identify new coses of LAA and 
to ensure that the animal exposed workforce show no significant long 
term or perm anent decrease in lung function when com pared with non
exposed personnel. The technica l aspects of this surveillance, particularly 
in regard of significant sub-groups of the exposed population is fairly 
com plex and will not be discussed further here.

3. Systems Control of Laboratory Animal Allerav

3.1 Nature of Antigens

The primary allergens are proteins derived from the rot, mouse, rabbit and 
guinea pig. These are present in urine, serum and saliva or may be 
deposited on pelts and animal house dust.

Cross-reactivities and the relevant im portance of different antigens have 
yet to be researched in any detail.

3.1.1 Measurement

It is now experimentally possible to  measure antigens-in-air by using 
conventional dust-capturing techniques and ELISA. This will need to  be 
deve loped  further before being availab le as a robust and reliable
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m ethodo logy which con be used to  measure working conditions and 
guide improvements scientifically. Research continues on this subject.

3.2 Animal Handling Operations

The different animal handling operations in F.P.D. m ay be divided into the 
follow ing groupings:

1. Husbandry
2. Transport and storage
3. Observation
4. Experimental activities

Each of these operations has different types and levels of exposure to 
animals. The im portant factors are time of exposure, volum e of animals, 
type o f activity and animal response to that activity. The measures set 
down in Section 1.3 app ly to all the above activities.

3.2.1 Animal Husbandry

Antigens levels in animal husbandry are usually low because of the low 
stress im pact on animal populations in these circumstances. However 
antigen rich atmospheres may be generated in specific cases such as 
cage-c lean ing, sweeping-out etc. Wet methods very effective ly suppress 
antigen leveis in such circumstances and should be used whenever 
possible.

3.2.2 Transport and storoae

Small animals must be transported in filtered cages. Transport movements 
and stocking levels must be kept os low os reasonably practicable. 
Animals or dirty cages must not be kept in corridors or other tem porary 
storage where unprotected persons may encounter them. Whilst 
awaiting observations or other procedures, animals should be stored in 
designated areas: where practicab le  these should be physically 
separated from casual human con tact.

3.2.3 Observation

These activities can yield high antigen exposure levels especially if 
traum atic procedures ore necessary. Animals should be handled firmly, 
gently and securely as this helps to  reduce antigen exposure, rooms used 
for keeping animals under study should, where practicable, have a 
separate ante-room  for the keeping and donning of protective clothing.

198
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3.2.4 Experimental Activities

Shaving, bleeding, dosing and anaesthetisation all lead to  high exposure 
levels o f antigen. Where practicab le , such procedures should be carried 
out in a fume cupboard  or laminar flow  cab ine t or in a system otherwise 
equipped with local exhaust ventilation (LEV). Wet shaving methods must 
be used. Where LEV is im practicable, the wearing of PPE must be strictly 
enforced.

Experimental work under anaesthesia, dissection, post mortems and tissue 
preparation present lesser risks but can still generate  antigen rich 
environments. RPE and good  general ventilation is usually sufficient.

4. Baste Principles In Design off Animal Areas

Animal densities should be kept to  the minimum as should animal 
movements. Animal work should be segregated from other work. This 
implies tha t persons not having business in animal areas should not be 
perm itted to enter them. Exposure time of individuals working with 
animals should be kept to the minimum. Facilities should be available to 
don and remove PPE in isolation from animals and from general working 
environments by the designation o f onte-rooms or other specified areas. 
LEV must be supplied where practicab le  i.e., procedure cabinets, fume 
cupboards, down draught work surfaces. Consideration should be given 
to  the protection of fitters and other service personnel by the design of 
easily rem ovable and self conta ined equipm ent where contam inated 
items require handling or servicing (e.g., filters).

There is a com m itm ent to ongoing research into various aspects of LAA 
prevention and m anagem ent.

5. C.O.S.H.H.

This policy may be seen as an expression of the outom e of continuous 
assessment of activities associated with laboratory animal exposures. As 
such it is deem ed to  fulfil the requirements of C.O.S.H.H. in relation to 
assessment. It will be reviewed at the end of one year and thereafter a t 
less frequent intervals as seems appropriate.

To com ply with the spirit o f C.O.S.H.H. requirements, precautions and 
procedures re lated to  the risk of LAA must be written into departm enta l 
operating and other procedural documents. Com pliance must be 
checked periodically and those checks recorded and records kept in the 
departm ent for five years.
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Interpretation

In order to  assist those needing to  interpret this policy, gu idance on some 
com m on applications is given as an appendix to  this policy. The 
examples given should not be seen as anything other than general 
gu idance and specific cases should be dea lt with on their merits in 
consultation with O.H. or safety personnel as appropriate.
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Appendix to LAA Division Policy 

Guidance on Interpretation of Policy 

Use of local exhaust ventilation fLE.V)

The ranking order o f risk in relation to  antigen exposure has been 
measured and is generally as follows:

shoving> b leeding/dosing/induction o f anoesthesia> post-mortems/tissue 
preporation> work under anaesthesia. LE.V. which may be procedure 
cab inet, iaminar fiow cabinet, fume cupboard  or dow ndraught work 
surfaces must be provided, where practicable, wherever the more 
hazardous activities are undertaken. LE.V. is inherently superior to 
personal protective equipm ent in such situations.

Use of personal protective equipment

There is little controversy over the use o f special external clothing. There is 
apprec iab le  controversy over the use of gloves and masks/helmets. With 
regard to the use of gloves, managers must make a ba lanced  judgem ent 
in relation to protection vs ease o f hondiing in the instructions which they 
issue on particular procedures. The argum ent that animals gain 
reassurance from direct con ta c t with human skin cannot be generally 
a cce p te d  since it is anecdota l. It is as likely tha t animals will ge t used to 
g love co n ta c t if gloves ore regularly used.

The policy specifies the use of mask or ventila ted helmets. Ventilated 
helmets provide superior protection to  masks and are the first choice.
They may be specified exclusively in departm enta l rules. In low risk 
activities, the use of a toxic particle dust mask (having a t least 99% 
theoretical protection fac to r e.g., 3M-8810) may be a llowed.

From time to time persons may seek dispensation from the use of personal 
protection and this is perm itted by the policy a t m anagem ent discretion 
and with appropria te consultation. Exemption should not be lightly given. 
The usual reasons given ore low likelihood of develop ing LAA because of 
long animal exposure (3-5 years +) and claustrophobia, it is true tha t LAA 
incidence after more than 3 years animal exposure does fall to  quite a 
low level but it is still there. Therefore com pliance with P.P.E. is still 
generally required and non-com piiance may be interpreted as a 
disciplinary issue to  be com m ented on in assessment o f individual 
perform ance. Persons claim ing to be claustrophobic will need to have 
this diagnosis confirm ed in the O.H. departm ent. They may be asked to 
take treatm ent for the condition or to  return to  use of P.P.E. a fter an 
interval of time.
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Transient and casual contact

Persons only occasionally visiting animal areas (e.g. secretarial staff, 
m ain tenance staff, Q.C., etc.,) must use the same protection os those 
regularly in animal con tact. To discourage casual co n ta c t and to 
regularise it, entry into animal handling areas should be restricted by card 
access w henever possible.

Dr A J M Slovak
5th July 1989
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Laboratory Animal Allergy - Fact Sheet

A num ber o f peop le  w ho work with laboratory animals deve lop  Laboratory 
Animal Allergy (LAA). This may take the form o f skin rashes, running eyes and 
nose or wheezing. It is caused by rats, mice, guinea pigs, rabbits and some 
insects. These symptoms may be indistinguishable from hoy-fever and asthma 
caused by outside agents when aw ay from work.

The preva lence am ong established animal workers is 20-30%. It usually develops 
over the first 2-3 years o f exposure but occasionally much later. The condition 
stops a t the hay-fever stage in many peop le  but in some, especially a top ic  
people, it progresses to  asthma.

It you ore interested, please ask Sister for a copy o f the Division's policy which 
explains w ha t w e do  to  control the condition.

Part o f the policy is to screen animal workers regularly on an annual basis to  find 
new cases and assess the health of established cases. The information gained 
during this screening is also im portant in improving m edical understanding of 
allergies and LAA in particular, so that your co-operation is im portant for the 
benefit o f others as well as yourself.

If symptoms becom e obtrusive it is Divisional policy to  help with re location of 
a ffec ted  persons if possible. However some peop le  with career commitments 
to animal work may prefer to be offered protective equipm ent which is fairly 
reliable for prevention and this option is also available to  them. It is worth noting 
that a t present there appears to  be no good w ay of preventing this condition 
from starting. It should also be noted that LAA asthma is now a prescribed 
disease and those who have it may be eligible for State benefits. The O.H. 
departm ent will provide advice  and supporting evidence from test results for 
those who may be eligible.

The O ccupationa l Health Departm ent will co n ta c t you autom atica lly when your 
screening becom es due. You will be advised whether any more tests ore 
needed and the meaning of the results.
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R e p rin te d  fro m  th e  British Jo urna l o f Industrial M e d ic in e . V o lu m e  38, p a g e s  38-41, 1981.

LABORATORY ANIMAL ALLERGY:

A Clinical Survey of an exposed population

A J M Slovak 
&

R N Hill
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LABORATORY ANIMAL ALLERGY:
A Clinical Survey of an Exposed Population

ABSTRACT

A clinical survey o f vs^orkers exposed to  laboratory animals in a pharm aceutica l 
com pany was designed to  discover the prevalence and severity o f symptoms 
of laboratory animal allergy (LAA). The overall p revalence o f the condition was 
30%, and tw o distinguishable LAA syndromes, term ed regional and progressive 
LAA, were found. The first is characterised by rhinitis with negative skin prick tests. 
The second consists of rhinitis leading progressively to  asthma with positive prick 
tests. Prick tests were useful diagnostically only in the latter. Atopes were shown 
not to  be a t special risk of developing LAA, but if they did so were more likely to 
progress to  asthma. The implications for selection and m anagem ent policy are 
outlined and specific measures for the further study o f LAA ore proposed.

The deve lopm ent and safety evaluation of new therapeutic agents has resulted 
in the exposure of human populations in industry to  experimental animals and 
the consequent possibility of developing allergy during the course o f work. 
Lincoln et aV and Lutsky and Neuman^ in the United States have reviewed large 
populations handling laboratory animals and have described the associated 
symptoms. Perception of the true nature of allergens in laboratory animal 
allergy (LAA) has been refined by the observation of Newmon-Toylor e t aP of 
the sensitising potential o f low m olecular weight urinary proteins in the rat. Our 
survey, which was carried out in a pharm aceutical com pany in the summer and 
autumn of 1978, was designed to discover the prevalence and the clinical 
characteristics of LAA in a population exposed to laboratory animals in Britain.

METHODS

The population studied was loca ted  at tw o sites and was engaged  in animal 
husbandry and experimental studies. Working conditions were similar to those 
obtaining in anim al-handling facilities in other companies in Britain. The tota l 
exposed population was identified by reference to  job  descriptions and sub
divided into work categories.

The MRC respiratory questionnaire, an in-house LAA questionnaire designed 
specifically for this study, and lung function and prick tests were all administered 
on the same occasion. The LAA questionnaire examined family and personal 
histories o f a topy and pre-em ploym ent exposure to  animals, and then sought 
information on symptoms due to allergy. The possibility o f symptoms being work- 
re lated was then explored. Questions about correlation to  animal exposure 
were left to  last. Details of time sequence and progression of symptoms were 
also recorded. All procedures were performed on a Friday, thus allow ing lung 
function tests to  a c t as possible indicators of work-week e ffect. The entire
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population o f 146 peop le  currently exposed to  animals took part in the survey 
voluntarily.

Standard skin prick tests were performed using com m ercially availab le 
preparations of com m on environmental allergens and dander extracts o f 
animals used in research (Bencard for guinea pig, mouse, and rat extracts. 
Dome Labs for remainder). One person from the index population refused prick 
tests. Lung function tests were performed on the Vitalograph spirometer 
accord ing  to  standard techniques. Records were m ade o f FEV], FVC, and 
FEV] /FVC ratio. One trained operator performed all the tests, and there were 
no refusals of lung function tests.

A topy was defined accord ing to  Pepy's-^ criteria as any skin-positive reaction 
with w heal and flare to  one or more o f the following - gross mixture, house-dust 
extract or house-dust mite, or Aspergillus fumigatus. Asthma due to  LAA was 
understood, in terms of the in-house questionnaire, as a positive subjective 
correlation betw een work, exposure to  certain specific animal species, and 
chest wheezing. Conjunctivitis and rhinitis were defined in similar terms.

RESULTS

Prevalence

Table 1 shows the number of coses of LAA and its prevalence in each work 
category. These results show asthma to have been confined to experimental 
workers but ind icate tha t those engaged  in animal husbandry include an 
apprec iab le  proportion of peop le  with rhinitis.

Work C a te g o ry No. exposed No. w ith  1 AA
A nim ol h a n d le r (hu<;bnndry) 19 8(49)
Graduate or equivalent 
e xp e rim e n ta l workers

62 18(29)

E xpérim enta i teohnioian<; 16(41)
Auxiliaries (o leaners, helpers, e tc ) 11 4(36)
O thers (fitters e tc ) l.S 9(13)
TOT A! 146 48(30)

Table 1 - Prevalence o f LAA in the population currently exposed (1978). 
subdivision by work ca tegory (Percentage in parentheses)
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DISTRIBUTION OF ATOPY

Tables 2a and 2b show the distribution o f a topy within the exposed population 
and the num ber o f atopes with asthma contrasted with a topy  in those with 
rhinitis only.

Subjects with LAA A sym tom atlc  subjects
Atnpft<; 2D 1/5
Non-atopes , 23 A3

= 2.00. Not significant 

Table 2a - Distribution o f a topy in the exposed population

Rhinîtîcs Asthm atics (progressive)
Atopes A 12
Non-atopes 25 3

= 14.7. Significant a t p = 0.001

Table 2b - Distribution of a topy within the LAA group. Rhinitis vs progressive 
disease

LATENCY

Table 3 com pares the latency of onset o f symptoms in rhinitis-only and in 
asthmatic (progressive) cases. There is little difference in time to onset o f first 
symptoms, but 66% of those with progression to asthma who responded 
positively to  the question deve loped their asthma within three years o f their first 
symptom. This rapid acquisition o f further symptoms, however, is not 
pronounced enough to be useful in setting a cut-o ff point for predicting w ho will 
or will not deve lop  asthma.

<1 vAor 1 -3 vAors >3 VAors U nknow n
Tim A from first AxnosurA to  onsAt o f first svm otom

Rhinitios 9% 39% 36% 16%
Asthmatics
(progrAssivA) 20% 27% 40% 13%

Time from first to  subsequent symptoms
Asthmatics
(progressive) 46% 20% 20% 14%

Table 3 - Latency from first exposure to  first and subsequent symptoms, 
rhinitics v progressive coses
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SKIN PRICK TESTS TO ANIMAL ALLERGENS

The distribution o f positive prick tests within the to ta l animal-exposed population 
(Table 4a) shows tha t positive prick tests ore confined to  the population with 
LAA. This result may be refined by comparison o f syndrome subgroups within the 
LAA population (Table 4b). There Is a strong correlation betw een positive prick 
tests and asthma (progressive) disease but poor correlation for rhinitis-only LAA.

Prick Tests Sublects wîtti LAA Controls
Positive ( 1 or more) 22 0
Negative 26 98

Table 4o - Distribution of positive prick tests to  animals in the exposed 
population

Prick Tests Rhinitics Proaresslves
Positive 8 13
Negative 25 2

= 15.64 Significant a t p = 0.001 

Table 4b - Animal prick test results, rhinitics v progressive coses

LUNG FUNCTION TESTS

Table 5 shows the significant findings from these tests. The asthmatic cases show 
a decrease in FEV] /FVC ratio, which may be a work-week e ffect; there is no 
such decrease in controls or in coses with rhinitis-only.

FEVl/FVC ratio Mean ± SE 

Actual ratio Predicted
ratio

t value 2-tail
significance

Asthma cases v 77.1 ± 2.39 82.3 ± 1.20 -2.194 P = <0.05
rhinitic cases
Asthma cases v 77.1 ±2.39 83.3 ± 0.90 - 2.800 P = <0.01
c n n trn h

Table 5 - Student t test on FEV 1 /FVC ratio
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AGE, SEX, ETHNIC GROUPING, SMOKING AND OWNING OF PETS

The d a ta  were analysed for the e ffec t o f these factors on all results, but no 
significant differences were noted within the LAA groups or in controls.

DISCUSSION

Previous surveys hove shown the prevalence o f LAA to be betw een 11.3%’ and 
14.7%^ in laboratory animal-exposed populations. The preva lence in this study 
was 30%. Previous studies, like the one described here, hove been cross- 
sectional and therefore, by their nature, deal with survivor populations. If on 
entire working population were traced the prevalence m ight be over 50% (A. 
Newmon-Toylor, personal com m unication). The under-reporting of prevalence 
in earlier surveys may be due to  differences in working conditions in laboratories 
in the United States and Britain but is more possibly due to  variations in method. 
Thus one study^ relied on obtaining prevalence rates by sending a questionnaire 
to m any institutions handling laboratory animals, and it is unlikely tha t the 
respondents from these institutions would all use the same criteria for the 
definition o f LAA or the some energy in seeking out coses. Also the am ount and 
type of animal exposure was relatively imprecisely quantified, so tha t the 
populations were likely to show dilution by including those administratively 
ascribed to  a particular departm ent but not actually having co n ta c t with 
animals. This survey has a ttem pted  to define its animal-exposed population 
much more closely. The definition, however, of on animal-exposed population 
in absolute terms con only be consequent on a properly constituted 
occupationa l hygiene survey correlated to work patterns and clinical 
manifestations of illness.

While our LAA questionnaire was specifically designed to  ovoid leading 
questions w henever possible, our a cce p ta nce  of patients' correlation between 
symptoms and work-exposure is clearly subjective and canno t ovoid memory 
bias. We consider, however, tha t our reliance on this m ethod is vind icated by 
the high level of agreem ent betw een the results o f the prick test and the 
subjective finding o f symptoms in the asthmatic group with LAA. We did not 
perform any type of cha llenge test as w e were not satisfied tha t any set of 
standardised conditions could evoke the true range of responses in the 
population studied.

There appea r to  be tw o syndromes associated with LAA. The first, which 
includes most coses, comprises patients who hove rhinitis with or w ithout skin 
sensitivity. In terms of the results o f the prick test and prevalence o f a topy this 
group canno t be separated from a positive control group (the animal-exposed 
population w ithout LAA) except by the manifestation of their symptoms. The 
minority group contains those who deve lop asthma due to LAA. They ore 
characterised by an illness tha t usually begins as rhinitis and progresses to 
asthma, usually over a period of a year or two. This group may be clearly
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differentiated from the exposed popuiotion w ithout LAA ond from the rhinitis- 
only group in terms of re levonce of o topy (80%) ond prick ond lung function test 
results. Possibly, therefore, tw o seporote groups with LAA con be defined on 
clinicol grounds. For these groups w e proposed the terms regionol ond 
progressive LAA.

This differentiotion improves our perception o f LAA, porticulorly with regord to 
the prognostic significonce, since the rhinitis-only group consists of peop le  who 
ore unlikely to  progress to  osthmo. They moy therefore be o I lowed, if they wish, 
to continue working with onimols in the reosonoble belief tho t there is o low risk 
o f ony serious consequences. A few  o f the group will progress to  osthmo, but 
these con eosily be identified o t ony eorly stoge by follow-up, which is cleorly 
on im portont port of their heolth supervision.

The survey results ind icote thot o topy by itself is not ossocioted with o higher 
prevolence of LAA but thot the distribution of otopes is concen tro ted  om ong 
those with progression to  osthmo. • It oppeors, therefore, tho t while otopes ore 
no more likely thon others to ge t LAA, if they do it tends to  be progressive. This 
hos cleor implicotions for em ploym ent selection policies. The distribution of 
o topy in the popuiotion under study wos 33%, which is similor to  thot of the 
general populotion.s suggesting thot our do to  ore not biosed by the loss of 
atopes from work involving exposure to  onimols.

It has been suggested thot LAA is o diseose of onimol experimenters ond not of 
onimol hondlers,^ but this is refuted by the results presented in Toble 1. The 
obsence of progressive coses in onimol hondlers in this study is noteworthy but, 
beoring in mind the smoll numbers surveyed, could olso be due to  job  tronsfer or 
to  chonce. The foo t remoins tho t LAA cleorly occurs om ong onimol hondlers, os 
indeed it does in those supposedly more cosuolly concerned with onimols in 
ouxiliory jobs ond m ointenonce.

Prick test results to  onimol donder extrocts showed o good correlotion with 
symptoms in the progressive LAA group. Moreover, the peop le  in this group 
were ob le  to  identify occurote ly those onimols to which they were ollergic, ond 
their prediction wos confirm ed by subsequent prick testing. This wos in direct 
controst to  the regionol LAA group, where positive prick tests to onimols were 
relotively uncom m on ond corre loted poorly with potient c lo im ed ollergy. The 
prick test is therefore o useful tool in diognosing estoblished, progressive LAA. It 
oppeors to  be of no volue in rhinitis, however, ond its usefulness in predicting 
progression from rhinitis to  osthmo owoits o lorger scole prospective study.

Our know ledge of the ontigens in LAA is sketchy. Most studies hove exomined 
ollergy to  the Wistor rot, ond work is currently under w oy to identify the ontigenic 
role of onimol hoir ond scoles. Although the rot poses the lorgest problem of 
LAA since so m ony ore used in loborotories, other onimols moy be most efficient 
sensitisers. Rudolphé hos noted the high ontigenicity of the guineo pig ond we
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have also observed this to  be the case. The rabbit is also a highly antigenic 
animal. To gain a bette r understanding o f LAA, it is im portant tha t this area of 
com parative  antigenicity be explored further.

We hove touched on the difficulties inherent in using a cross-sectional survey to 
establish "true" incidence and prevalence o f an occupationa l disease. There is 
a c lear need for a prospective study of recent entrants to  laboratory animal 
work to establish the incidence and prevalence o f LAA and to  chart its 
developm ent. Such a study could be definitive, especially if it were designed to 
run alongside a properly constituted occupationa l hygiene survey, so tha t some 
quantitative correlation could be m ade with incidence and prevalence. Only 
then would it be possible to  offer an opinion on the estabiishment o f hygiene 
standards. Meanwhile w e consider it premature to  moke any other than the 
most general recom m endations about the protective e fficacy o f specific 
designs for cages, animal rooms, experimental rooms, ventilation systems, and 
other protective equipm ent.

We thank Sister L A Hyde, SRN, for her clinical work and her resolution in 
achieving 100% com pliance within the survey.
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IMMUNOLOGICAL DIFFERENCES BETWEEN ASTHMA AND OTHER ALLERGIC 
REACTIONS IN LABORATORY ANIMAL WORKERS

We surveyed 145 pharm aceutica l research employees, working in direct or 
close indirect co n ta c t with laboratory animals, to  examine the association 
betw een im munological reactions to  animal antigens and allergic symptoms. 
Symptoms were recorded by objective questionnaire and from clinical history; 
skin prick testing was carried out using com m on inhalant allergens (grass, house- 
dust mite, A. fumigatus) and preparations o f urine, serum and hair from 
laboratory animals. In 27 employees, allergic asthmatic and nasal symptoms 
and urticaria, singly or in com bination, were recorded as being provoked by 
exposure to  small mammals (rats, mice, rabbits, guinea pigs). Using skin test 
criteria, a topy was associated most with asthmatic symptoms, being present in 
nine out o f 11 asthmatic patients com pared with seven out o f 16 with other 
allergic symptoms and 37 out o f 114 with no symptoms (p<0.01 ). Skin test 
reactions to  rat, mouse, and guinea pig urines were closely associated with 
symptoms of asthma, but not with those of rhinitis or urticaria. Urine skin tests 
were positive in eight out o f nine with asthmatic symptoms to rots, in all of three 
for mice, and in three out of four for guinea pigs. In those with nasal symptoms 
or urticaria, urine skin tests were positive in three out of eight for rots, one out of 
four for mice, and in none out of three for guinea pigs. In relation to  specific IgE 
to urine antigens, m ean RAST scores were also higher in those com plaining of 
asthma than in those with other symptoms: 2700 versus 1740 for rots, 2100 versus 
1200 for mice, and 5810 versus 910 for guinea pigs. These findings suggest that 
the im m unological mechanisms responsible for asthmatic reactions to 
laboratory animals are different from those involved in rhinitis and urticaria.
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ANALYPHYLLAXIS FOLLOWING BITES BY RODENTS

We report tw o  coses o f anclyphyllaxis in laboratory workers follow ing rodent 
bites.

Case Reports 

Case 1

Mole, aged  23 with no history o f allergy until April 1981, a fte r working with 
animals for 5 years, when he com plained o f sneezing. Itching and Irritation o f his 
nasal passages. In Decem ber 1981 he com plained of severe rhinorrhoea 
present within 5 min. o f exposure to  animals. In September 1982, during 
weekend work, he was moving rats from one ca g e  to another and was bitten. 
When questioned later he reported that within a few  minutes he felt tightness of 
the chest: a co lleague observed tha t his skin becam e 'bright red' and he 
com pla ined of 'tingling'; his eyes becam e bloodshot, his nasal passages 
becam e congested and he expectora ted mucus. The acu te  respiratory distress 
persisted and an am bulance was summoned to take him to  a local hospital. 
Within 4 hours the e ffec f hod worn off but 214 hours later he again experienced 
tightness o f his chest and inflammation o f his skin returned. These later 
symptoms subsided when a nurse rem oved his pillow containing feathers. He 
has now been given work which does not Involve co n ta c t with animals.

Case 2

Male, aged  30. He had worked with rodents for 8 years w ithout experiencing 
any symptoms of allergy; he was not a topic. In September 1982 whilst working 
with mice, he was bitten on the hand. The bite drew  blood. Within 5 minutes he 
felt a warm flush in his hand which gradually spread to his arm and body over 
the next 10 minutes; 20 minutes a fter the bite his eyes and nose began to run 
profusely and he deve loped chest tightness. There was no upper respiratory 
obstruction. He was given chlorpheniramine m aleate, lOmg iv and salbutomol 
in inhaler. The chest symptoms subsided within 10 minutes and the other 
symptoms over the next few  hours during which he experienced a headache. 
Six hours a fte r the bite he was perfectly well.

Investigations

Skin prick tests and estimation o f specific IgE antibodies by standard RAST 
procedures were carried out with the results shown in the Table. Case 1 showed 
a marked increase in reactivity, principally to  rat and mouse allergens, but also 
to guinea pig serum over an 8 month period, the latter tests being carried out 9 
months before the anaphylactic  reaction. Specific IgE antibodies to  these 
allergens were also raised. The immunological tests in Case 2 were less positive
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but more specific; the high levels o f IgE antibody to  mouse urine and dander 
are noteworthy.

Dander

Both coses present some com m on features. Both had worked for some years 
with rodents before developing allergy; one o f the subjects was atop ic, as 
judged by skin testing, both had positive skin prick tests and high levels of 
specific IgE to  the offending species were found. The nature of the actual 
provoking allergen is not, a t present, known: there would seem to be two 
possibilities: (!) a specific salivary protein or (ii) urinary and /o r serum proteins 
present in saliva.

Published accounts o f anaphyllaxis following animal bites are exceedingly rare, 
the only report w e have been ab le  to find is that o f an incident caused by a 
Slow Loris in Thailand’ . However, it is likely that the event is more com m on than 
the literature suggests and there may be a t least anecdo ta l evidence of other 
such episodes. We think it important, though, to  emphasise that a lthough bites 
from rodents are com m on this severe reaction is extremely rare. It might be 
prudent tha t the m anagem ent's o f institutions with large numbers of animals 
should review their m edical arrangements for dealing with such emergencies.

Anaphylactic shock following bite by a slow loris Nycticebux coucang. 
Am J Trop Med Hyg 1972 21:592.



IMMUNOLOGICAL FINDINGS

Allergen
IgE Antibodies (% binding of 
1125 rabbit anti-human (IgE)

Skin prick test 
(diameter of response in mm)

Case 1 Case 2 Case 1 Case 2
(4/81) (12/81) (9/82) (4/81) (12/81) (9/78) (9/82)

Rat - urine 11 25 6 5 10 0 3
dander 23 0 4 12 3
serum 28 2 5 16 0

Mouse - urine 21 15 7 12 6
dander 14 14 7 5 0 0
serum 21 4 7 16 0

Rabbit - urine 1 0 4 3 0
dander 1 0 4 5 0 0
serum 5 0 0 5 0

Guinea Pig - urine 2 3 3 4 3
dander 4 1 3 3 0 4
serum 17 0 3 10 0

Grass Pollens 4 4 0
D.pteronyssinus 4 5 0
Cat dander 3 10 0
Dog dander 3 9 0
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EFFICACY OF THE HELMET RESPIRATOR IN OCCUPATIONAL ASTHMA 
DUE TO LABORATORY ANIMAL ALLERGY (LAA)

The e fficacy o f the Racol Airstreom helm et respirator in preventing symptoms 
due to Laboratory Animal Allergy (LAA) was assessed in ten patients. Eight of 
these were established cases o f asthma and tw o had severe rhinitis. Peak 
expiratory flow  rate (PEFR) readings, recorded every tw o hours, were kept for 
seven weeks (six in exposure), toge ther with a diary o f subjective symptoms. 
Objective evidence of good  protection was obta ined in six out o f the eight 
asthmatic patients; overt asthma was seen in the other two. The helm et 
respirator would appear to be a valuable adjunct in the m anagem ent of 
occupationa l asthma in those w ho op t to  remain in exposure. Those asthmatics 
w ho use a helm et respirator need to  be monitored carefully and regularly to 
ensure tha t their respiratory function has not deteriorated. Persons with severe 
local symptoms of rhinitis and conjunctivitis also benefit subjectively from the use 
of the helm et a lthough symptoms are not com plete ly suppressed nor may 
progression towards asthma be prevented. The findings may well be app licab le  
to the m anagem ent o f other types of occupationa l asthma but any inferences 
should be drown with caution.

INTRODUCTION

O ccupationa l asthma due to Laboratory Animal Allergy (LAA) is a well 
established and widespread phenom enon am ong those engaged  in animal 
husbandry and experimentation. The prevalence o f LAA has been estimated 
by a number of cross-sectional surveys in the UK and USA as being betw een 11 
and 30% o f the exposed population of which betw een one-quarter and one- 
fifth suffer from asthma.n-5).

The UK Safety of Mines Research Establishment (SMRE) has produced a helmet 
respirator, deve loped  and m arketed as the Racal Airstream helmet, tha t has 
won widespread a cce p ta n ce  as an efficient and com fortab le  w ay of avoiding 
dust exposure in m any w orkplace environments'^- In the last tw o  or three years it 
has becom e increasingly popular with people engaged  in work with small 
mammals. It has been used for tw o purposes; as a prophylactic against the 
deve lopm ent of Laboratory Animal Allergy (LAA) in asym ptom atic personnel 
and to prevent symptoms in those with established LAA. Although subjective 
reports hove been very favourable, no objective evidence of their e fficacy in 
either of these roles has been reported. The helm et respirator has becom e 
something o f a panacea  for problems in the prevention and control o f LAA, 
and it seemed timely to  assess the value and limitation of this type of equipm ent 
before indiscriminate and perhaps inappropriate usage becam e widespread.
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METHODS

Most peop le  w ho deve lop the more serious symptoms o f LAA, such as osthmo, 
choose to  hove their diseose m onoged by relocotion. It wos therefore quite 
difficult to  find peop le  to  study w ho hod deve loped LAA ond were still in 
exposure. However ten such persons with LAA, identified during previous 
prevolence studies, were observed in this study. Eight o f these were estoblished 
coses o f osthmo ond tw o were severe rhinitics w ithout known osthmo. All hod 
op ted  to  remoin in exposure to  onimols for coreer reosons ond oil were regulor 
helmet users. Current diseose stotus wos estoblished by o question noire o t the 
beginning o f the study.

All persons used the stondord AMI (neorest US equivolent - AH5, MSHA-NIOSH 
approved TC-21C-197) helm et respirotor ond stondord AS60023 (US-AS-23-3) 
filter. This is o helm et-m ounted, powered, oir purifying respirotor thot, when fitted 
with the AS-23-3 filter, is clo im ed to  exclude 95% of dust porticles down to 0.5 
microns. In order to obtoin type opprovol, the quolities o f helm et respirotor 
hove been well vo lidoted with regord to inter-helmet ond inter-personol 
perform once voriobility, ond these were not considered further in this study.

Peak expirotory flow rote (PEFR) meosurements were obto ined using Wright mini
flow meters, the reodings being recorded by the potient. Reodings were token 
every tw o hours throughout woking hours during o seven-week period outside 
the hoy fever seoson. Detoils o f working conditions ond precoutions token 
during the seven-week period ore listed in Toble. 1.

Weeks Working
Conditions

Precautions Taken

1 No onimol exposure None
2-5 Normol work Helmet worn occord ing to 

normol custom, no o ttem pt o t 
uniformity o f precoutions

6-7 Normal work Helmet work w henever o t work, 
filter chonged doily, outer 
protective clothing worn

Table 1 - Subdivisions o f 7-week study period occord ing to  working 
conditions ond precoutions token

The records were com puter onolysed ond interpreted blindly by independent 
ossessors. According to  stondord internol criterio, osthmo wos diognosed os 
>15% voriobility betw een moximum ond minimum doily PEFR reodings. This wos 
considered to  be work-reloted if it occurred during oil o f one or more 
workweeks. While it would hove been useful for the study to  include o period of 
exposure w ithout protection to  obtoin within-person positive controls, such o
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procedure was re jected as being unethical and unnecessary since all subjects 
had a past history o f severe sym ptom atology on unprotected exposure.

Skin prick tests were performed in order to  assess a top ic  status and confirm 
reactivity to  specific antigens o f LAA. For the purposes o f this study a topy was 
defined as skin prick reactivity to  grass pollen, house dust m ite or aspergillus. Skin 
pricks w ere considered positive if a wheal o f 2mm or more was observed after 
10 mins. Com m ercial test solutions were used for grass pollen, house dust mite, 
aspergillus and mouse, rat and rabbit danders (Bencard or Dome). Urine 
extracts (1 mg/mL) from mouse, rat, rabbit and guinea pig were produced for 
research purposes by Bencard and are not yet com m ercially available.

One subject had com ple ted  a course of grass pollen desensitising injections just 
before this study began and another com ple ted  a similar course a t the end of 
the study. One o f these had LAA asthma, the other only rhinitis. No other 
subjects were on any m edical treatm ent.

No a ttem p t was m ade to measure airborne levels of allergens. Although 
techniques do  now exist for such meosurement(7-8) they are experimental and 
laborious and insufficient work has been done to establish sym ptom atic levels of 
exposure. It is im portant to note that the setting o f hygiene standards for 
allergens is difficult because there are tw o separate objectives. One is the 
prevention of the deve lopm ent of allergy, and the other is the prevention of 
symptoms in the allergic. The issue is further com plica ted with LAA in that each 
causal anim al (principally the rat, mouse, rabbit and guinea pig) produces 
several im munologically discreet allergenic entities, and it is not known yet 
which o f these is im portant in the aetio logy of human illness. Suffice it to soy 
that, in terms of exposure through this study (weeks 2-7) all persons in the study 
worked in conditions know to cause them severe symptoms if they entered 
unprotected.

RESULTS 

Skin Prick Reactivity

The results in Table 11 show that all ten subjects were a top ic  and all had positive 
skin prick reactivity to  one or more specific antigens of LAA These results ore 
valid even when using alternative criteria o f positive (i.e. 3 or 4mm wheal or 
wheal 2mm larger than negative control).

Disease Status and Activity

All ten subjects hod hod work-related symptoms, ascribed to LAA, within twelve 
months of the start o f the study. Both rhinitics and tw o asthmatics considered 
that their symptoms hod worsened in severity, frequency or duration or in a 
com bination o f these qualities.
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Test Asthmatics(b) Rhinitics(c)
Atopy
Grass mix 5 1
House dust mite 7 2
Aspergillus - -

TOTALS 8 2
Specific Antigens
Mouse dander 4 2
Rabbit dander 4 2
Rat dander 7 2
Mouse urine 6 -

Rabbit urine 7 -

Rat urine 8 2
Guinea Pig urine 6 -

TOTALS 8 2

Table 11 - Skin Prick Test results for Asthmatics and Rhinitics(a)

(a) Numbers in tab le  represent positive allergic responses by skin prick testing.

(b) Numbers responding positively in asthmatics column are out o f 8.

(c) Numbers responding in rhinitis colum n ore out of 2.

PEFR Records

There was no asthma in any patient during week 1 nor was there any evidence 
of any change  which might suggest recovery from acu te  or chronic depression 
of lung function due to  previous exposure. Therefore any subsequent change 
observed in weeks 2-7 could be considered a consequence of the test 
exposure and the e ffec t of the helmet in ameliorating that exposure.

Out of the eight asthmatics, tw o showed overt asthma on their PEFR records 
during weeks 2-7 and six did not. One of the coses with overt asthma was 
judged by the independent assessors not to  be occupationa lly  related, but this 
person's subjective symptoms corre lated well with work. One of the tw o rhinitics 
also deve loped  occupationa lly  re lated asthma in week 7 during an upper 
respiratory trac t infection. Figure 1 shows individual examples of typical 
individual asthmatic and non-asthmatic records for illustrative purposes.
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Only one person showed any visible im provem ent on his PEFR record in weeks 6 
and 7 when com pared  with weeks 2-5 but this d ifference proved not to  be 
statistically significant.

Subjective Records

Both asthmatics with PEFR records of overt asthma experienced subjective work- 
re lated symptoms of wheezing or shortness of breath a t least once  during the 
study period, os did tw o other asthmatics. Five asthmatics also hod episodes o f 
rhinitis usually, but not always, fo llowed by prodromal chest symptoms falling 
short of overt asthma (i.e. cough, throat tightness). Both rhinitics hod episodes of 
work-related nasal and prodromal chest symptoms.
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Discussion

It m ight be argued tha t the best w ay of m anaging occupationa l allergic 
disease, other than prevention a t source, is by rapid relocation o f the a ffec ted  
individual to  work where there is no risk o f exposure to  the offending antigen. 
Such a policy is relatively easy to  practice  when jobs are plentiful and labour 
turnover high or when a career does not depend on continuing in a particular 
type o f work; however, with animal work m any peop le  are career ded ica ted  
and those w ho ore not see few  alternative job  opportunities a t present. Under 
these circumstances, m any w orkpeople will be tem pted  to  stay in exposure and 
concea l their symptoms, thereby risking the deve lopm ent o f generalised 
airways hyperactivity and prolonged respiratory disturbance even if they 
be la ted ly change  their work. Alternative and a cce p ta b le  strategies have to be 
offered to  prevent this happening and these fall into tw o groups, preventative 
and palliative. Preventative measures include the use of systems and personal 
protection and prophylatic treatm ent. Palliative measures consist essentially of 
sym ptom atic treatm ent.

In this study w e have examined the contribution which may be m ade by helmet 
respirators to  the m anagem ent of LAA. We have shown that a good  level of 
protection was obta ined in the majority o f asthmatics (75%) when measured 
objectively by PEFR recording. Even in these people, subjective symptoms were 
not totally suppressed, however.

The first week of the study period, during which there was no animal exposure, 
was necessary in order to permit any recovery of depressed lung function so 
tha t a true baseline could be o b t a i n e d M o r e  importantly in this study is that, 
perhaps, the absence of any such pattern in any case is strongly supportive of 
the opinion that regular use of helmet respirators prevents chronic depression of 
lung function or has done so in these subjects.

There was little or no difference between the results from PEFR records obta ined 
during weeks 2-5 and weeks 6-7. This is a somewhat surprising finding since the 
regimen imposed upon the patients in the last two weeks o f the study was the 
strictest and most painstaking that it was believed they could to lerate 
reasonably. It m ight be speculated that the am ount of antigen bearing dust 
deposited on clothing during the normal course o f work was insufficient to  later 
a ffec t the lung when the helmet was removed. Alternatively, it m ight be that 
the dust in clothing was insufficiently disturbed to ge t into the breathing zone in 
these subjects or tha t dust from this source was not allergenically important. 
W hatever speculation may be p laced  upon this finding, it does suggest that 
e labora te  procedural precautions do  not contribute much to  protection.
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A number o f factors a ffecting the perform ance of helm et respirators hove to  be 
token into accoun t in trying to  improve the protection offered to  peop le  with 
LAA. Among the most im portant o f these are those listed below  (some o f them 
ore being further explored by one o f us (ELT):

1. Personal, wearer factors.
2. inter-helmet variation.
3. Alternative filter/battery specifications.
4. Wearer com pliance.
5. Effect o f m aintenance schedules.
6. Level o f exposure.

The first two factors listed hove been assessed extensively by the manufacturers 
o f these and other helm et respirators and the products ore m anufactured to 
MSHA/NIOSH type approval specifications. To a large extent they may be 
described as variable o f known power tha t are likely to  have a relatively small 
im pact on the protection obta ined by most people. The lost fac to r was referred 
to in the m ethodology section. The contribution of other factors is less easy to 
quantify.

This study did not examine the e fficacy of other helmets. This is clearly necessary 
but may be difficult to  obtain because of the relative scarcity o f available 
subjects and the dem anding nature o f the lung function surveillance routines. 
The filter tests (AS-23-3) is cla im ed to offer a twentyfo ld protection factor in terms 
of dust penetrance down to  a 0.5 micron lower limit. Higher specification filters 
ore available and need to be tested, perhaps in those asthmatics who ore 
overtly symptomatic. The e ffec t of higher dem and upon battery and motor 
output when using more efficient filters needs to be token into consideration in 
such studies. This is less of a problem with standard industrial tasks involving shifts 
o f known length. Many animal workers, however, hove on irregular or 
prolonged workpottern so that battery life may becom e the crucial facto r in 
respirator perform ance.

Perhaps even more im portant to take into accoun t when assessing the e fficacy 
of these respirators ore wearer com pliance and m aintenance schedules. Here 
human nature and fallibility have the widest scope for reducing the protective 
value of equipm ent. In this study w e  a ttem pted  to  diminish the im pact o f these 
potentially serious confounding factors by insisting on standardised wearing and 
cleaning conditions. This is a discipline which is difficult to  obtain in everyday life. 
Mention has already been m ade of the irregular nature o f the work o f m any 
animal exposed personnel. They habitually move in and out o f animal rooms 
during any working day. Helmet respirators ore rather heavy and socially 
isolating so that there is a tendency to  remove them when no in animal 
exposure and sometimes to risk a short exposure to  animals w ithout putting them 
back on again. Observation o f everyday workpractice leads us to  conclude
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tha t this may be an im portant problem  in relation to  respirator e fficacy shortfall 
in animal workers.

Scrupulous attention was paid to  cleaning the helm et respirators o f persons 
involved in this study. Again, this is more difficult to  obtain in normal 
workpractice than during a special study. This is particularly a problem  when 
dealing with allergens when one is using non-allergic peop le  to  c lean the 
helmets. Naturally enough, os they are wholly unaffected by the allergens, 
they tend to  underestimate the exquisite sensitivity o f allergic individuals to 
minute exposures and tend not to  c lean as thoroughly as they should. A radical 
approach to this problem is to  consider asking the users themselves to  c lean 
their own helmets while wearing another helmet. This ensures thoroughness and 
should be safe.

A more subtle m aintenance problem  relates to  battery changing and cycling. 
Some preliminary work by one of us (ELT) suggests tha t batteries need to be 
regularly used and fully discharged before recharging to  obta in maximal 
perform ance and tha t premature deterioration in battery power during the 
workday may result from recharging partially discharged or stored batteries.

Previous work has shown that LAA asthma is a progressively developing 
condition(4)- After a symptom-free period, rhinitis and conjunctivitis develop, 
worsen and then m erge into asthma over a period of months or years. Atopic 
people  ore most a t risk in com pleting this progression to  asthma M-5) tw o 
rhinitics in this study were both a top ic  and had positive skin prick tests to  specific 
LAA allergens. Both were thus well on the path of progression: indeed, in one 
cose overt asthma was unmasked by a cold. The evidence of these cases 
suggests it is possible tha t the helmet respirator does not do  much to  prevent or 
delay progression. Therefore, the cose for the prophyioctic use of helmets by 
the asymptotic or those with mild symptoms may not be strong, even if they 
were willing to  put up with the inconvenience of wearing helmets, which 
oftentimes they ore not.

Our findings in this study lead us to  proffer some tentative suggestions for the 
m anagem ent of those asthmatics w ho prefer to  stay exposed to animals to  
which they hove becom e oilergic. It is im portant to  review with the patient the 
technical factors which a ffec t the reliability of the respirator.

Someone else should change the filters and clean the helm et unless the patient 
is willing to  a cce p t the radical a lternative previously described. The early period 
of exposure should be monitored by PEFR recording, including a week or tw o 
before re-exposure. Such recording needs to  be kept up for tw o or three 
months and w e have found this is a cce p ta b le  to  well m otivated patients. The 
every-two-hours routine is preferable, but one o f us (AJMS) has found a four- 
times doily schedule (morning, noon, late afternoon, late night) nearly as useful 
a fter the first month. Those patients w ho continue to  produce a non-asthmatic
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record over the  initial study period can probably be a llow ed to continue their 
work w ithout further intervention other than a month's monitoring spell each 
year (which should be outside the hay fever season). Patients w ho produce a 
doubtful record or overt asthma are probably candidates for the reassessment 
of their protection, including a more efficient respirator, and perhaps for 
prophylactic m edical treatm ent. The com bination o f respirator and treatm ent 
protection requires continued monitoring until a stable and satisfactory 
condition has been achieved. Failure o f this com bined m anagem ent leads 
logically to  sym ptom atic treatm ent, but relocation is more sensible.

A heavy responsibility is undertaken by those who a c ce p t the m anagem ent of 
asthmatics w ho choose to  remain in exposure to  substances which provoke their 
symptoms. While w e hove no reason to  believe tha t the experience obta ined 
from this work is not app licab le  to  other occupationa l asthmas, great care 
should be token to  ensure tha t monitoring schedules are tailored carefully to 
the needs of the individual patient so tha t any shortcomings in the protection 
offered to  him ore quickly d e tec ted  and effectively remedied.
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DOES ATOPY HAVE ANY PREDICTIVE VALUE FOR 
LABORATORY ANIMAL ALLERGY?

A COMPARISON OF DIFFERENT CONCEPTS OF ATOPY

ABSTRACT

Atophy is w idely used as a discriminant in selection for em ploym ent involving 
exposure to  a llergenic substances. The validity o f this has been tested in a 
population with a known burden of w hat is largely considered to  be an IgE 
m ediated disease, laboratory animal allergy. The findings suggest tha t a topy is 
insufficiently sensitive and specific for this purpose and that this is probably true 
for other occupationa l allergic diseases. The relation betw een different 
concepts o f a topy - namely, a topy defined by family history, by personal history, 
and by skin prick tests with com m on allergens - has also been examined. The 
sub-populations identified by these criteria differed appreciably. Different 
concepts of a topy should not be used synonymously os they often ore at 
present.

Atopy is a useful and widespread co n ce p t in clinical m edicine describing a 
tendency to deve lop allergic disease. In occupationa l medicine it has 
traditionally been used as a discriminant in selecting those w ho ore to  work with 
substances cap ab le  o f causing allergic disorders. Several studies have sought 
to assess the im portance of a topy os a marker o f susceptibility to disease, usually 
by using skin prick tests as the criterion of a topy (i-?)- In clinical practice, 
however, it is still much more com m on to use family or personal history os 
indicators o f atopy. Thus a t least three different concepts of a topy hove 
evolved. To assess their value as discriminants, w e have studied the sensitivity, 
specificity, predictive value, and correlation of these different concepts in a 
population with a known burden of on IgE m ediated, occupationa l allergic 
disease - laboratory animal allergy. Our findings were derived from da ta  
genera ted in our cross sectional study o f laboratory animal allergy (LAA)(^) but 
not previously analysed.

METHODS

In an exposed population of 146 individuals, surveyed to  assess the prevalence 
of laboratory animal allergy, a standardised questionnaire was deve loped and 
used to obta in  evidence of family history (parents, grandparents, siblings) and 
personal history o f allergy. The questionnaire was administered by one nurse 
interviewer. Family and personal history of allergy were a cce p te d  as positive if 
such hod been diagnosed at any time by a clinician, a lthough not necessarily 
confirm ed by objective tests. It is easy to criticise this definition but looser 
definitions ore com m onp lace  as discriminants in occupationa l health practice. 
Tighter definitions, especially those requiring objective confirmation, would hove 
seriously underestimated the true rates.
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Standard skin prick tests to  grass mixture, house dust and Aspergillus (Bencard) 
were also carried out, a topy being defined as the presence o f a 3mm wheal to 
any one of the three tests a t 10 minutes.l^)* Skin tests for cat, dog  and horse hair 
were also perform ed but not included as criteria for a topy because o f the 
possibility o f cross reactivity with LAA antigens. The standardised questionnaire 
was used in an a ttem p t to  minimise ascertainment bias, a fault to  which this type 
of study is prone. Memory bias is more difficult to  avoid but this population was 
in secure em ploym ent and was not to  be  the subject o f any discriminatory 
action where a topy to  be found. Additionally, previously presented evidence 
suggested that there was no preferential wastage of a top ic  individuals from the 
population studied(5). a  diagnosis o f LAA was m ade solely on the symptoms 
reported by patients. The questionnaire was so designed tha t it was necessary 
for patients to ascribe their symptoms positively to  their work and then identify 
the species o f animals which had caused to  e ffec t before the diagnosis was 
accep ted . The subjects were divided into three groups accord ing to  their 
symptoms. The first group consisted o f those who hod LAA asthma (with rhinitis). 
All but two of these hod positive skin prick tests to  specific animal antigens (rat, 
mouse, guinea pig, rabbit), indicating IgE m ediated disease. The second group 
comprised peop le  with LAA rhinitis only but who hod a much lower prevalence 
of specific animal antigen skin prick positively (8 out of 33). The third group 
comprised the rem ainder o f the population, having no evidence of laboratory 
animal allergy. No one in this lost group had positive skinprick tests to  specific 
LAA antigens.

RESULTS

The basic numerical da ta  (Table 1 ) were examined in terms of allergic disease to 
provide sensitivity, specificity, and predictive values for the different concepts of 
a topy (Table 2).

Atopy defined by skin prick tests with com m on allergens was a sensitive (80%) 
and quite specific (82%) test for LAA asthma. Atopy defined by personal or 
family history was less discriminant. For LAA rhinitis all three definitions of a topy 
were insensitive (24-39%). Even for skin prick test atopy, the predictive value of 
a topy for disease was low (34% for LAA asthma, 23% for LAA rhinitis) and only 75% 
of non-atopics were w ithout symptoms. Of those people  classified as a top ic  by 
personal history, 65% would hove been so classified by family history. Similarly for 
a topy classified by personal history os against skin prick test and a topy classified 
by family history os against skin prick test, the percentages were 72% and 64% 
respectively. This is low for supposedly identical parameters.

Pre-employment da ta  on skin prick reactivity to com m on allergens was 
available in 46 of the 146 individuals in the study (32%). There was no evidence 
that these 46 were in any w ay an unrepresentative sample o f the population. 
The a top ic  status o f individuals had not a ltered betw een pre-em ploym ent
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examination and the period o f the survey (mean 2-6 years, range 1-6). The 
theoretical consideration tha t the deve lopm ent of LAA might itself a lter a top ic  
status is therefore unlikely in this particular population but canno t be com plete ly 
ruled out. Six peop le  were skin test positive to  co t fur, three to  dog, and one to 
horse hair. Of these, only one, w ho responded to  ca t, dog  and horse was not 
also responsive to  gross or house dust mite. The exclusion o f c o t fur in the skin 
prick definition o f a topy  therefore hod on insignificant e ffec t o f the number 
defined by tha t criterion.

DISCUSSION

The conceptua l value and ubiquity of the idea of a topy has served to concea l 
its ambiguities. Many occupationa l physicians consider the three different 
concepts o f a topy w e tested os synonymous, yet our study shows tha t they are 
not. Our evaluation o f these concepts of a topy has identified three substantially 
different, a lbeit overlapping, populations. The inference w e hove drown from 
this finding is tha t great caution must be exercised in the w ay tha t these 
concepts ore used os discriminants or predictors o f allergy.

In prevalence studies of occupationa l allergic disease the issue of a topy has 
usually been discussed only with regard to  its sensitivity os a marker o f various 
occupationa l allergic states. In some coses there has been no positive 
association a t all, as with epoxy adhesives, azodicarbonam ide, and 
p ip e ra z in e .(2^67), in other coses, such as animal allergies, (3-5) some degree of
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association w ith a topy  has been noted. These findings m ay be used to  infer two 
main types o f conclusion relating to  specific immune mechanisms on the one 
hand and to  predictive hypotheses on the other. It is the latter with which w e 
are concerned  here for the traditional popular, and seldom denied inference 
from positive associations is tha t sensitivity and predictive value are directly 
linked. This is not necessarily so. To com ple te  an assessment o f such results the 
prevalence o f the condition must be considered as well as the sensitivity and 
specificity o f the screening test(8).

The relation betw een positive predictive value and preva lence is derived from 
the equation.

(where PV = positive predictive value 
P = preva lence 
SE = sensitivity 
Sp = specificity)

From this formula a series of curves may be drawn for different combinations of 
sensitivity and specificity. For a topy re lated to LAA the figure shows the curves 
for the best and worst sensitivity/specificity combinations in this study. The curve 
for 95% sensitivity and specificity is also drown for illustrative purposes. The results 
o f several studies have p laced the prevalence of LAA in the range 11-33% with 
asthma accounting  for betw een 25% and 33% of all disease M.5 ,9-12 )̂  in the 
particular population considered in this study the prevalence of LAA was 33% 
with asthma a t 10%. The prevalence intercepts for these findings hove been 
presented in the figure. They show clearly the short comings of any of the 
concepts of a topy as indicators of disease. For asthma, perhaps the most 
serious manifestation of LAA, a sensitivity and specificity o f about 95% wouid be 
necessary to  justify the use of a topy os a pre-em ploym ent screen in order to 
elim inate a simple majority of potential cases correctly.

Comparing the three concepts of atopy, w e hove shown that personal history 
and skinprick test results have statistically significant associations with LAA 
asthma but not with rhinitis; the best association is with a topy defined by skin 
prick tests with com m on allergens. Although w e have shown tha t a topy is not a 
convincing marker o f on individual's risk o f developing LAA, the association 
shown does serve to  indicate increased relative risk, a t ieast for asthma. It 
seems reasonable that, whereas these relative risks should not be used as job  
discriminants, they may be used positively to  give a top ic  individuals an informed 
view of their chances of developing LAA if they take up a job  in exposure. 
Additionally, a topy may be used as an indication for more frequent or more 
searching monitoring in periodic m edical surveillance.
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The screening out o f a top ic  individuals (by vy/hatever criteria) from work in 
certain occupations remains a widespread occupationa l health practice. Our 
findings support the views put forward by Cockcroft e t ol H i3) and Newman 
Taylor(i4) whose studies in laboratory animal workers, despite some 
m ethodologica l differences, reached essentially the same conclusion. This was 
tha t the p ractice  o f excluding peop le  found to be a top ic  a t pre-em ploym ent 
m edical examinations framework with laboratory animals should be 
abandoned. Though unlikely on present evidence, some forms o f occupationa l 
asthma may possibly be more closely associated with a topy tha t is LAA asthma. 
In this situation, particularly in workplaces with a high rate o f occupationa l 
asthma, such exclusion m ight be justified.

We thank M T Stevens for statistical adv ice  and Mrs I Ball for secretarial work.
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ACHIEVED OBJECTIVES IN LABORATORY ANIMAL ALLERGY RESEARCH: 
THEIR SIGNIFICANCE FOR POLICY AND PRACTICE

ABSTRACT

The state of the art, so far as laboratory animal allergy (LAA) Is concerned, has 
been significantly advanced by the research which I have described. The 
clinical patterns of LAA and their medical management can be reasonably 
confidently set out. Even so, I would expect some of the views, so confidently 
asserted here, to be  overturned by future work. The advent of practicable, 
accurate hygiene methodology opens up the opportunity to develop credible 
protective strategies. In this area, I have refrained almost completely from 
offering detailed opinions on the grounds that, at present, they would be 
correct only by chance.

The paper describes the research work done on the characterisation and 
m anagem ent o f laboratory animal allergy (LAA) in the lost ten years. It 
attempts to identify those goals that hove been achieved and those which 
need to be reached before LAA con be m anaged in on entirely ob jective way.

For a number of serendipitous reasons, much of this work was done in the United 
Kingdom where, in the 1970's there existed a most exciting and supportive 
atmosphere for work in allergy and clinical immunology in the woke of such as 
Altounyan and Pepys. In 1973, contem poraneously with Lincoln and Lutsky^ 
members of the British Society o f Allergy and Clinical Immunology set up a 
survey which resulted in a brief publication in Nature in 1976®. After this, a 
number o f interested peop le  formed themselves into a loose cooperative  
association to exchange views, identify problems and to share out the work that 
needed to be done. In 1980 this association received some official backing and 
becam e a Study Group under the auspices of the UK Health and Safety 
Executive. Much of the work described in this paper has been performed under 
the hegem ony o f this Study Group.

EPIDEMIOLOGY AND CLINICAL HISTORY

Until very recently, the epidem iology of LAA has consisted exclusively o f cross- 
sectional prevalence studies. These have fallen into tw o groups. The first of 
these (2,4) sampled exposed populations a t multiple institutions using 
questionnaires to  obta in subjective clinical histories. The second group of 
studies(K5,6.7,8) considered the occurrence of LAA in discrete and more closely 
defined populations a t one or a few  institutions and, to a greater or lesser 
extent, a ttem p ted  to va lidate subjective evidence by clinical follow-up and 
immunological studies. It is a consequence of the m ethodology of these studies 
tha t the first group painted an outline canvas and the second group filled in the 
details and sharpened the clarity of the picture.
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Before 1974 it was believed tha t LAA was a relatively rare and only occasionally 
serious phenom enon. Now, it is c lear tha t it is com m on and frequently causes 
severe symptoms and enforced job  change. In the UK, prevalence has been 
reported as varying betw een with the USA consistently reporting
lower (range 11-15%) it is not c lear w hether this reflects a genuine 
difference. LAA develops in the majority o f cases over the first three years of 
exposure especially betw een six and 36 months. The most com m on form of the 
disease is rhinitis, often with associated conjunctivitis and pa la te  itching. This 
may be term ed the regional form of LAA. A proportion o f rhinitic cases go  on to 
deve lop asthma and this proportion is betw een one-half and one-quarter of 
rhinitic coses. This latter group contains a preponderance o f a top ic  people  and 
may be term ed the progressive group. Both regional and progressive coses can 
have symptoms severe enough to necessitate job  relocation or treatm ent. It is 
im portant to note tha t the disease pattern described here is very different from 
the occupationa l allergies caused by low m olecular weight.(M.W) chemicals 
such as isocyanates where the predom inant symptom is early, severe and 
universal asthma.

It would be useful to  hove com parative  information from other prospective 
studies particularly with regard to  incidence and prevalence rates in Europe 
and North America. However, those contem plating the design o f new studies 
should seek to  include specific new objectives. Thus the measurement o f 
airborne antigen levels in relation to  sensitisation os well os symptoms in 
established cases would be on im portant advance  as would be the 
establishment o f studies com paring incidence in different job  categories and 
with different work routines.

Little is know abou t the long-terms effects of LAA or of laboratory animal 
exposure in the asymptotic. What little evidence there is about occupationa l 
asthma relates to  disability a fter removal from exposure in the low M.W. 
"chemical" asthmas. Here, there is evidence of frequent, substantial long-term 
disability(ioji). While LAA seems in many ways a different type of acu te  disease, 
it does not fo llow  that the prognosis is necessarily different too. Work on this 
subject is difficult but sorely needed.

ETIOLOGY

Post-war work on animal allergies, especially pets like cats, dogs and horses, 
identified the major sources of antigen as being of derm al origin. In 1977 , 
Newmon-Toylor, Longbottom  and P e p y s 2) published results from a study o f five 
asthmatic laboratory workers. They hod been particularly impressed by reports 
from these peop le  tha t they deve loped skin precautions when animals urinated 
on and then ran across the skin and wondered whether these in fac t 
represented inadvertent skin prick tests. Their study showed tha t mouse and rat
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urine derived proteins were indeed stronger and more specific antigens than 
dander extracts, both by skin prick and on bronchial challenge.

Since 1977, Longbottom  has carried out a series o f further studies which have 
identified a num ber o f rat and mouse derived proteins which have antigenic 
p o t e n t i a l (13) some of these proteins, in varying concentrations, occur in dander 
extracts, urine, serum and saliva; some occur predom inantly only in one of these 
sources. These findings imply tha t each  o f these sources has antigenic potential, 
but it is only now  tha t some clues are forthcom ing from industrial hygiene work 
which suggest which o f these sources are o f practical im portance. It may yet 
be tha t each  is im portant in different working circumstances and it is likely that 
this will be a profitable area for future study.

While most work on antigen identification has concentra ted  on the rat and 
m o u s e , (1 3 .1 4 ,1 5 ) w e gained a strong impression in our study(^) tha t the other 
com m only a llergenic laboratory mammals, the guinea pig and the rabbit, were 
much more e ffective  sensitisers than the rat and mouse. This view is supported 
by Rudolph.(i<^). It would be useful to  hove the allergenic potential o f the 
guinea pig and rabbit more fully explored both clinically and immunologically.

PREDICTIVITY AND IMMUNOLOGICAL DIAGNOSTICS

If G particular sub-group in a population can be identified as being unduly 
susceptible to  the deve lopm ent of an occupationa l condition then this finding 
has both clinical and m edicolegal significance. In relation to  LAA, a topy was 
strongly cited as a predisposing facto r in early p a p e r s , ( i ' 2 ) .  in later studies. Gross, 
Cockcroft et ol and Slovak and HilM̂  ^/) all specifically exam ined aspects of the 
possible correlation of a topy to LAA. This analysis was and is com plica ted  by the 
existence of a t least three main criteria or concepts for defining a topy - family 
history of allergy, past personal history of allergy and skin prick reactivity to 
com m on environmental allergens. From a plethora o f conflicting da ta  and 
inferences there was one area of remarkable conco rdance  from the tw o British 
studies. Both reported a high correlation between LAA asthma and atopy 
defined by skin prick tests to com m on environmental allergens.

As a consequence of these reports the desirability of screening out a top ic  
persons from em ploym ent with laboratory animals has been ca lled  in question. 
The evidence is tha t a topy is a universal and very useful clinical concep t but its 
epidem iological applicability as a screening tool in LAA is highly questionable. 
This is shown in Table 1 which displays da ta  derived from a further analysis of 
findings from the Slovak and Hill study.(^) The diagram  illustrates the sensitivity of 
a topy as a marker of LAA asthma (which is good) and its predictive value for 
LAA asthma or rhinitis (which is poor).
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Sensitivity Predictive Value
Past Family Skin Criterion Past Family Skin

History History Prick History History Prick
0.13 0.30 0.10 RHINITIS 0.11 0.16 0.07
0.55* 0.43 0.75* ASTHMA 0.29 0.19 0.31

* = significant a t 95% confidence  limits

Table 1 - Sensitivity and Predictive Value o f Atopy in LAA

The com m on clinical pattern o f im m ediate onset asthma in LAA suggests a 
predom inantly IgE m ediated response and this has been confirm ed by the work 
o f Newmon-Toylor, Longbottom  and Davies.(ii'i2.i3) igg appears to be a 
somewhat indifferent marker o f e x p o s u r e T h e  value and p lace  of 
im munological measurements in the diagnosis o f LAA has been the subject of 
some debotefi®). Skin prick tests, using serum and urine derived protein material 
not com m ercially available, were used in the C o c k c r o f t l ^ )  and S l o v a k i a )  studies. 
Both of these studies showed a very strong correlation betw een positive skin 
prick tests and LAA asthma but no correlation betw een prick test positively and 
LAA rhinitis. In the latter study, w e also a ttem pted  to com pare  these 
experimental skin prick test solutions with those dander extracts that are 
com m ercially available. An im provem ent in diagnostic precision was 
noticeable but not statistically significant with the relatively small number of 
coses in our study. However these test solutions ore now used exclusively in our 
Study Group and have proved reliable. A substantive com parative  trial with 
existing com m ercia l test antigens would be helpful in validating these clinical 
impressions.

Newmon-Toylor et olH’ ) restudied a large part o f the population o f our study(^) 
some 18 months later. As well as confirm ing the original findings, they looked at 
specific IgE to urinary antigens by RAST. Their findings suggesting a PAST score 
gradient, asthma > rhinitis > asymptomatics, led them  to  conclude  that the 
immulogical mechanisms responsible for "progressive" LAA (asthma) might be 
different from those involved in regional LAA (rhinitis and urticaria). This 
suggestion has been cha llenged in studies performed by Orr(®) and Davies et 
alM. The question o f whether there ore separable populations who "progress" or 
do not, has im portant implications for m anagem ent and would repay further 
study.

LUNG FUNCTION TESTS

For occupationa l asthma, spirographic recording of FEV]/fvC is a cumbersome 
technique for assessing lung function except in specially set up cha llenge 
studies such as tha t described by G r o s s W h i l e  cha llenge studies are an
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im portant part o f the early investigations of new causes o f occupationa l 
asthma, they offer an essentially artificial situation and do  not re flect the actual 
day to  day pattern of disability imposed by an occupationa l or environmental 
agent. The deve lopm ent of portab le  mini-peak-flow-meters now  allows many 
asthmatics to  m onitor their lung function regularly each  day. In the field of 
occupationa l asthma, their use has been pioneered by Burge w ho has 
contributed a substantial volum e o f work on the various patterns of 
occupationa l asthma including LA A (20 ).

Peak expiratory flow records (PEFR) kept over a period o f months not only 
provide an accura te  record o f the severity and pattern o f disease but a llow  the 
e ffec t o f various protective and therapeutic measures to  be assessed. Thus w e 
have studied the e fficacy o f ventila ted helmet respirators in LAA asthmatics who 
op ted  for career reasons to  maintain some animal exposure. Two out o f eight 
asthmatics studied over a six week exposure period had episodes o f over work- 
re lated asthma despite rigorous adherence to  helm et usage routines, four 
ach ieved a substantial degree of protection and tw o were tota lly protected. 
These findings suggest that these helmets are a substantial contribution to 
protection but no panacea. A further refinement which may be added  to 
peak-flow  recording is to  obtain concurrent recording o f symptoms. This 
provides further information on the intrusiveness of the disease process and the 
correlation betw een subjective sym ptom atology and objective lung function 
deficits. These ore often people  in the early stages o f progression to  full-blown 
LAA asthma. We have begun to study them using periodic histamine challenge 
and skin prick tests. As yet, too few patients have been studied in this w ay to 
draw definite conclusions but it would appear that the process o f unfolding of 
this disease is a relatively leisurely affair of several months deve lopm ent marked 
by increasing skin prick and histamine reactivity. Those having access to  large 
occupationa lly  exposed populations would be am ply repaid for their effects in 
studying the early progress of LAA by these techniques.

MEASUREMENT AND PROTECTION

It is conventional occupationa l health practice to  identify exposure levels below 
which most peop le  ore deem ed safe to work. This is the rationale of hygiene 
standards. With occupationa l allergens, the setting o f exposure limits is 
com plica ted  by the fa c t that there are tw o separate objectives, the prevention 
of sensitisation and the prevention o f symptoms in the sensitised. With most 
causes of occupationa l asthma only the latter ob jective is worth attem pting 
currently.

To do this, the essential requirement is for a system which will capture  airborne 
antigens and measure them quantitatively and qualitatively. In animal rooms, 
early attem pts were m ade to approach  this ob jective indirectly by measuring 
tota l dust or protein in dust. At that time, antigen assay techniques were too 
insensitive to dea l with the minute quantities involved. The tem ptation to
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assume that there was some sort o f universal correlation betw een these 
parameters and actua l antigen levels was difficult to  resist and the technique of 
tota l dust measurement was used by Burrows et al In experimental work on 
animal room design.(2i). in the Indirect approach  It has been shown that 
antigen levels do  corre late when diurnal activity Is measured In particular 
anim al rooms; this relationship does not hold betw een different rooms or, more 
Importantly, w hen human beings Intrude Into the situation. In this latter case. 
Increased antigen levels are not merely derived from Increased dust generation 
by the animals but also produced de novo by fear associated urinary voiding. 
The antigen released Into air by urination Is quantitatively Important and Is 
naturally independent o f existing dust levels. Thus Davies e t a 1(22) reported a 
ranking of antigen exposure levels accord ing to  activities perform ed In animal 
rooms, in this ranking, feeding weighing operations w ere low but 
experim entation and observation were high. This means tha t dust suppression 
systems, such os ca g e  ventilation, w e t litter c learance, etc., are likely to  be 
ineffective in preventing LAA because the antigens, even if effective ly removed 
ore not those to  which humans, working in those environments, ore actually 
exposed. Both Twiggs(i^) and Davies e t a I (22) have now described reliable 
techniques for measuring airborne antigens so the w ay is c lear to  m apping 
animal room activities in terms o f exposure. A considerable am ount o f work is 
necessary to  docum ent antigen levels in the various exposure situations involved 
in animal work. From these findings it should be possible to  modify work routines 
and establish protective systems which will demonstrably prevent or minimise 
antigen challenges to  workpeople. The simplest protective systems ore 
personal equipm ent such as masks and ventila ted helm et respirators. There is 
plenty o f anecdo ta l evidence that they have some e fficacy in preventing 
symptoms of LAA; however, other than the work referred to  in the previous 
section (Lung Function Tests), there is no objective published evidence of the 
limitations o f this e fficacy. Since they are currently availab le and relatively 
cheap, they merit further serious evaluation.

MANAGEMENT POLICIES

It is worth noting tha t LAA, as it is seen in hospital clinics, is not representative of 
the overall pattern of the disease in working populations. It is therefore prudent 
for clinicians to be cautious in deriving conclusions about the m anagem ent of 
LAA from the skewed samples of severe and clinically problem atic cases from 
which they ore likely to  hove drown their experience. In the majority of coses 
LAA is more of a nuisance than a problem  and neither a ffec ted  individuals nor 
their employers will thank us if w e seek to  lay down unnecessarily rigid gu idance 
for them to follow.

The m anagem ent considerations presented below  ore discussed a t greater 
length in the Association of the British Pharmaceutical Industry Advisory Note on 
L A A (2 3 ) and more generally e l s e w h e r e (25). They take accoun t o f a m edicolegal 
situation which is som ewhat different from that prevailing in North America, it is
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worth stating briefly w ha t tha t situation is. Firstly, in UK law, actions taken to  
secure health and safety take primacy over anti discriminatory, em ploym ent 
protection and o ther allied legal precepts. Secondly, asthma due to  LAA is a 
prescribed disease a ttracting State compensation. Prescription by time 
honoured practice  has always been a signal to  Labour Unions to  a ttem pt 
com m on law claims against employers. In order to  win these the plaintiff must 
prove negligence. That is, tha t an em ployer should have been aw are o f a risk 
but had not taken reasonable and appropria te action to  am eliorate it.

RECRUITMENT

Even if legally excused from penalty for discriminative policies, it is sensible in 
simple equity to  discriminate m edically against as few  persons as possible. 
However some peop le  are likely to  be severely embarrassed with regard to  their 
health, if they deve lop  LAA. At special risk are those with pre-existing severe 
chest or heart disease. Also it is plainly foolish to  em ploy someone with serious 
established LAA or active  and frequent asthma if they are to  work directly with 
or near animals. From the evidence presented earlier in this paper, supported 
by findings of Cockcroft e t al(^) it seems unhelpful to  exclude a top ic  persons, 
representing, as they do, some 30% of potential recruits and knowing tha t a 
large proportion of them  will not deve lop LAA a t all. Conversely, atopies ore at 
special risk of progressing to  asthma if they do  deve lop LAA and I consider there 
to  be a duty to  inform them of this fac t so that they can dec ide  individually if 
they wish to take up animal work.

INFORMATION

As well os the duty of special care to  atopies there is a general responsibility, 
well recognised in statute and com m on law, to provide information to  all 
relevant workpeople about any com m on condition that they might be 
expected to  deve lop  as a consequence of work. This information should cover 
the basic facts abou t prevalence, symptoms, protection, reporting procedures, 
screening, investigation and m anagem ent and may also refer to  on 
organisational policy on such issues as relocation.

SCREENING AND INVESTIGATION

O ccupational diseases are generally underreported. Even with severe asthma 
we have found this to  be true, with less than 50% of patients reporting their 
symptoms to  any m edical authority(25). Such findings suggest a c lear need for 
protective screening and this w e do  annually by the use o f a simply self
com pleted questionnaire. This is fo llowed by interview and such investigations 
as are deem ed necessary.

The diagnosis of LAA is m ade on clinical history. Immunological and lung 
function tests ore only consistently positive in asthma but usually serve for
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exclusion in rhinitis. Where there is asthma, with positive, specific, skin prick tests 
(and/or RAST) and a characteristic dipping PEFR record, the diagnosis is easy to 
moke. However even with asthma, not all cases are straightforward and 
practica l work cha llenge, (rather than clinic or laboratory simulation), is useful in 
both rhinitis and asthma where there are doubts about the diagnosis. Obviously, 
this should only be  done where the severity o f the likely response does not 
preclude such a procedure.

Lock of know ledge o f long-term effects has already been m entioned both in 
those with LAA and those w ithout but in exposure. It seems timely to  begin 
considering the storage o f simple periodic spirometric records from animal 
workers.

RELOCATION

If a disease can be prevented from manifesting by the avo idance of on 
exposure then the m anagem ent is obvious. Persons develop ing serious LAA 
rhinitis or asthma should be offered the opportunity for re location aw ay from 
animal work; however many persons will op t to  remain in exposure for career, 
em ploym ent or o ther reasons. If this course of action is dec ided  on then 
tem porary relocation, for a period o f 6-12 months, may be helpful to  allow the 
diminution of airways hyperactivity before re-exposure occurs. In any case, such 
peop le  require additional counselling, special care with protection and periodic 
lung function screening.

In practice, the best protection currently available is the helm et respirator and 
this can be worn all day a lthough it is heavy and socially isolating. A lighter 
version is becom ing available. A reliable system of helm et filter changing, 
cleaning and battery care is essential. Counselling will consist o f general advice 
on protection, m anagem ent and minimisation o f exposure and the 
identification of specific tasks causing severe symptoms which con then be 
avoided. PEFR needs to be performed periodically to  assess the level of 
protection a fforded by the various measure undertaken. Ours is carried out 
annually for a minimum of one month outside the hoy fever season. 
Interreactons betw een specific occupationa l airways hyperactivity and 
seasonal disease are a problem from time to t im e ( 2 5 ) ,  and m ay need to  be 
investigated in detail in some patients.

PROTECTION

The evidence needed to set exposure limits (hygiene standards) to  prevent 
sensitisation is not currently availab le nor will it be for some time. Therefore any 
advice offered on systems of protection, however e laborate, is mere 
conjecture: no faith should be p laced in any of them. In very general terms 
though, it does not seem unreasonable to  aim a t reducing casual exposure 
whenever this is relatively easy to  do. Thus m any animal facilities propagate
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their miasma well beyond their own confines. This may be rem edied by 
segregating animal facilities physically or by ventilatory means. Only persons 
needing access should be a llowed to  enter animal areas. Animal transport 
movements should be rationalised and kept to  the minimum needed, as should 
anim al stocks in laboratory areas.

If no trust is to  be  put in e labora te  static protective systems, than w hat o f 
personal protection? Again, there is no evidence o f e fficacy in preventing 
sensitisation, only o f preventing or delaying symptoms in the sensitised. If mask 
wearing were to  be  put forward as a prophylactic protective measure for the 
asym ptom atic it would m eet resistance on a number o f grounds. Firstly it is not 
com m on custom and practice  am ong animal workers, secondly there is no 
proof tha t it works and thirdly only a minority o f workers will ge t LAA, so m any of 
them will be asked to w ear masks for no pa lpab le  benefit to  themselves a t all; 
however, a minority of peop le  ore apprehensive o f developing LAA and request 
protection. Although it is somewhat illogical to provide something which may 
not work and may not even to needed, it is difficult to resist such a request.

CONCLUSION

The state of the art, so far os laboratory animal allergy (LAA) is concerned, has 
been significantly advanced  by the research which I have described, the 
clinical patterns o f LAA and their m edical m anagem ent can  be reasonably 
confidently set out. Even so, I would expect some of the views, so confidently 
asserted here, to  be overturned by future work. The advent of practicable, 
accura te  hygiene m ethodology opens up the opportunity to  deve lop  credible 
protective strategies. In this area, I have refrained almost com plete ly  from 
offering deta iled opinions on the grounds that, a t present, they would be 
correct only by chance.
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