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10 Management of the worker 
Andre Cartiel~ Paul K. Henneberger, 
and Stuart M. Brooks 

CASE HJSTORY 

A 25-year-old worker has beeu employed for 5 years jn II small 
fmnil~owtJed bakery that I.1mploys three other bakers mtd two 
helpers. 

1. During his npprenticeship courS£, the worker received 
information on possible allergil!$ to cer(XI/s, ent:ymes, 
Illld other products in floilr. 

2. He started sneezing at work 1 year before beillg seen 
arthe clinic, aud his wife nOticed that he had some 
wheezy breathing at home in the eveningfor the past 
jew months 

3, Thl.1 local henlth d~'PartmeJtt had started n surveil­
lance program ill bakeries #1 the area. After some 
he$itatioll, the employer .allowed (ltJ indU.sf:rl'al 
lJygietlist from thatdepartmelltto visit the workplnce 
llT/d 11 IItlneto meet with the workers. 

4. All itJformative session WtIS offer.ed and short self­
administered questionnaires 1:Ve~ completed by all 
attendingw()rkers. 

5, Because the worker had positive re5po.nse5 on the srdf~ 
administered questionnaires, he m¢with the. OC(:Upli~ 
tional 1I1Irse, who inquired about the details, of his 
symptom; Wl'th ,mote detaifed.medicill qllestiomiaires., 
The remits iJfthest;! qt/estWnllllires int/icated..tllat till: 

INTRODUCTION 

Asthma is the most frequcnt rcspiratory chronic disorder in 
working adults. Although oftcn unrecogmzed, occupational 
factors may account fur onc of six cases of adult asthma (1). As 
rcvievved in the chapter I, work-related asthma refers to cither 

occupational asthma fOAl (eithcr sensitizcr- or initant­
induced) or work-exacerbated asthma (WEA). The purposc of 
this chapter is to review the management of workers with 
work-relatcd asthma, using an illustrative case similar to the 
one llsed to illustrate thc various stcps in the assessment of 
work-relatcd asthma in chapter 6. All items of this case history 
(followed by numbcring) illustrate specific items that will be 
covered in the chapter. Howcvcr, reactive airways dysfunctioJl 
syndrome and irritant-induced a~lhma will not be rcviewed 
hcrc as the subject is covered in chapler 21. 

Several guidclincs (1-6) on the management of OA have 
been published or updated in the recent years, which have out­
lined various aspccts of the management of workers with work­
related asthma and will be covcred in the form of questions. 
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'.1.'Orker had symptoms amsistent with work-rdate(/ 
rhinitis and asthma. 

6, The work£rwas seen by the OCcup(ltjollal physician 
of the local health department. Skin prkk tests to 
variolls cen:a/$ and CIlzyrne5 showed positive imme­
diate skin ret/eNaf/$ to wheat and slJya flouts aller­
gens, He was giVen inhaled sal/Jurnmol on demand. 

7. The nurse alld pllysic-ijJlJ suggested that ti,e wcrker 
make lin apprjillttllt1ltat a specialized center for fur­
ther testing. 

8. The -wor/w, (l recent 'immigrant with two children, 
feared /DSing his job but followed the pdvice' and 
$c1lcdllled an appoilltmetlt, 

9. Mcmitorintcifpeak expiratory}lows (PEF.s)-ll/1d ucm­
specific "broncMal r'esplmsil'Cnes$ (NSBR), at tI-'Ofk 
alld ojfwafk,Juggested thediqglllJsis ()jOA to fiour, 

10. A claim was filed t(). thIJ Workers' ComplJl/Satiorr 
Board and the worker'was removed from work. 

p. Fpllowing the diaglwsis of 94, Iw W4S giVe/I the 
oppottrttlity tv: follow ti course mi truck driving tlnd 
was pblc to-find a /"leW job. 

n. Two ymrs later, the worker was flS)'nJpfomlltk 
req!tirit(g f1IJ m:atmf)ilt for asthuia. fIe was tel/$­

sessrd by 'the Workers' CompellsatioltBoard todetcr", 
wile ifhe:.}lrld permalfl),n! disability, 

The managemellt of work-related asthma includes prevention, 
assessment, treatment, and compensation. This chapter focuses 
mainly on OA treatment, whereas other topics are covered in 
othcr chapters. 

WHEN SUSPECTING OA, HOW SHOULD THE ASTHMA 

BE TREATED, SHOULD THE WORKER CONTINUE TO 

WORK, AND WHEN SHOULD HWSHE FILE A CLAIM 
FOR COMPENSATION? (SEE CASE HISTORY 6-10) 

ill reviewed in chapler 6, the diagnosis of asthma should not 
rely only on history, as this is too often the case, but on objective 
evidence of either reversible airways obstruction or increased 
brollChial responsiveness. Once the diagnosis of asthma is con­
firmed, the physician has to detcrmine if symptoms at work arc 
due to asthma and if the worker has WEA or OA. 

During the investigation, asthma should be treated 

accurding to current guidelines on asthma treatment, ini­
tially with inhaled bela-2 agonist taken on demand. If this is 
not enough to control symptoms, inhaled corticosteroids 
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may be added. Ideally, during the investigation, long-acting 
b~ta-2 agonists, long-acting anti-cholinergic, and leukotri­
ene receptor antagonists or inhibitors should be avoided 
in order to properly a~sess the relation of symptoms with 
work but thi~ Ill<ly not always be possible. In certain cas~s, 
theophylline may b~ added to control symptoms. Controller 
medication (inhaled corticosteroids ± theophylline) should 
be kept at a minimum dosage and the dose should not be 
modified during monitoring. 

In order to reduce the socio-economic burden related to a 
wrong diagnosis, it is highly recommended to avoid !nkinga sub­
ject off work before confirming work-related asthma. However, if 
a.')thma symptoms are too severe and uncontrolled, work with­
drawal may be necessary, but this should be kept at a minimum 
to avoid loss of income and slress for the worker. Once asthma is 
controlled on a minimum dose of medication, th~ worker should 
be asked to return to work with continued monitoring while 
keeping the do~e of controlled medication constant and not 
reduced. Indeed, too oflell, when taken off work, the patient is 
treated aggressively for flsthma with rapid control ami then 
returned to work while controller medication is reduced or even 
stopped-this per se may be enough to induce n flare-up of 
asthma, which may be misdiagnosed as due to work. Monitor­
ing of PEF and nonspecific bronchial responsiveness (NSBR) 
assessed by the provocative concentration of methacholine cau­
sing a 20% fall (PC20-M) in the forced expiratory volume in 
I second (FEVI) may flllow confirming of OA, or specific inhala­
tion challenges may be required to confirm or exclude the diag­
nosis, as reviewed in chapler 9. Allhough the investigation of 
work-related asthma may be performed by an}' physician, refer­
ring the worker to a specialized center may facilitate the investi­
gation and is usually recommended (I). 

Deciding when it is appropriate to file a claim to either a 
Workers' Compensation Board or the worker's insurances may 
be delicate find needs open discu$sion with the worker. Indeed, 
in some instance~, it may be betler to file a claim only when 

With salbutamol, the worker was .ablt! t6 wntin,u~'tQ ,y,~o:\"k, 
al~hollgh,be remained symptomatic and was awak~ed,p(l(:a­
sionally at night and ,vas symptom free wh,en he' v.'lJ~ off 
w(lrk fur more t!Jan 1i day. He, was «:fetted to::a':$pec~lhc<J 
center in. OA, wlterehe had seriaf'measuren.lents,.ofPC20-l,-1 
and monitoring of PgF while he was ,Btillat wor).:, He ,had 
signif"jeant and ttcti(tcllt,fulIs in P.EP' at nishF111d:a~tl1e' 
q-ay while w~tlcin~ -with lm,provl;'n)ent over:wj!el¢p.jls "an.d 
during 2 weeks otHo_r'hi$ holidays,_His PqO-M impmv{!d 
from' 2 mglmL,at the end of a workil)g week, c9PfiFinipg. th~ 
diagnosis'of asthma" to. ·9.-o'ma/mL aithe ~'J.l9fbjsjlP"li~ 
With these fihdings combined wIth positive slili1 tests. to 
wheafto which he was regulp.rly exposed;', me-4iagnosls-.of 
OA to wheat was ;;onfumed. A claim was. filed to 'the Work­
ers' Compensation Boa'rd that, ~-P011 o~'ewing tiWinv~_tiga~ 
fiQn, a(;"(e:pt,ed the diagnosis ofOA to. flour,_ ' 
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there are sufficient data either confirllling the diagnosis of OA 
or making it likely as some employer~ may refuse to collaborate 
and may by-off a worker simply on presentation of a claim. 
Although in most countries, the worker is in theory protected 
by law against such dismissal, it should be kept in mind that this 
may occur and put the worker in a precarious p&ychosociaJ 
situation. Ideally, the worker should be kept at work until he! 
she i~ asse~sed by a compensation board and a final decision 
is made. 

ONCE THE DIAGNOSIS OF OA IS CONFIRMED, WHAT 

IS THE BEST WAY TO IMPROVE TIlE OUTCOME? 

(SEE CASE HISTORY 10-12) 

Many studies have confirmed that the prognosis of OA is influ­
enced by host and workplace factors, as reviewed extensively by 
Maestrelli et al. (7). The worst outcomes arc as.sociated with 
lower airway caliber, lower PC20-M, and stronger asthmatic 
responses to specific inhalation challenges at the time of diagno­
sis, as well as a longer duration of expo~ure while symptomatic. 
This stresses the importance of early diagnosis of OA and early 
removal from exposure. Older age at diagnosis seems to be as~o~ 
ciated with poorer prognosis, while atopy and smoking are not 
related to asthma olltcome. However, as smoking is associated 
with poorer asthma control (8,9), workers who smoke should be 
encouraged to quit sllloking. 

Reducing Exposure Versus No Exposllre~Does it Make 
a Difference in OA? 
The main aspect of management of a case of OA is the reduc­
lion, either complete or partial, of the causative exposure. This 
issue has been addressed in three very comprehensive reviews 
recently published (6,10,1 J). The following paragraphs sum­
marize four recommendations from the European Respiratory 
Society (ERS) Report (6) that address using reduction or cessa­
tion of exposure in the management of OA. These recommen­
dations were reassessed in a review article by the same 
professional group in 2012 (11) . 

• Patien/.;, physicians, lind cmployl'rs siJould be informed 
that persistence of exposure to the causal agent is likely 
to result in (I deterioration of astlll"ll(! symptoms (lnd 
(lirw(lyobstruction (strong recolllmendation, moder­
ate quality of evidence). 

The Task Force identified nine studies Ihat compared contin­
ued exposure to causative agents versus complete cessation of 
such exposure in the sallle types of workers (I2-20). While 
asthma symptoms continued in neady all patients for whom 
exposure persisted, about one-third of the patients who ceased 
all exposure actufllly recovered. A few studies examined objec­
tive measurements of respiratory function associated with per­
sistence of ~xposure. Three studies documented a decline in 
FEV1 (12,14,19) and hllo of them fin increase in NSBR (12,19), 
with these findings statistically significant in only one of the 
studies(19). 
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• Paliems lind tileir IItlelldillg physicilms s/wllld be nwnre 
thilt complete avoidallce uf exposure is associrlfed with 
the highest probability uf improvement, Ina may 1101 
lead to a complete recovery from asthma (strong rec­
ommendation, moderate quality of evidence). 

The ERS Report cited a review thnt included literature to 2004 
(21), which provided average estimates of 32% (95% CI 26--38) 
for recovery from symptoms nud 73% (95% CI 66-79) for persis­
tenceof increased NSBRamong OA cases that completdy <1voided 
further exposure. The authors of the ERS Report updated the 
review lhrough 2009 and identified similar trends for the same 
outcomes: 15.5% (95% CI 8.3-27.1) for symptomatic recovery 
and 67.2% (95 CI 45.7-83.2) for persistence of increased NSBR. 

• Reductioll of expoSlire 10 Ihe causa/ agcnt Cll!! be comiti­
ered as au a/lemative 10 complete avoidnllcc il! order to 
minimize mlverse socioeconomic COIlSCqllCIICes; I!OWCl'Cf, 
therc is illslljficielll llI'aillibie evidellce to recommend 
this OptiOIl as II first-choice Iilempelltic slmtegy. 111is 
approach requires Ctlreful medical monitoring in order 
to enmre ml carly idcnlifictlliol! of IIsthma worsening 
(weak recommendation, low quality of evidence). 

'Ibe ERS Task Force members reviewed 10 articles that 
addressed whether reduction of exposure "''as as eRective as com­
plete cessation of ex-posure. A meta-analysis of the pooled data 
had the following findings aboul reducing exposure in compari­
~on to ceasing exposure entirely: lower likelihood of jmprove~ 
ment and recovery of asthma-related symptoms, and higher risk 
of worsening of symptOlnS and NSBR. An important caveat 
about Ihe studies was that the reductions in exposure were nol 
measured, so there was no way to determine if the downward 
adjustments in lel'els were truly "substantial" (10). Vvhile a cou­
ple of articles (22,23) suggest thai reducing exposure was asso­
ciated with less unemployment than cessation of exposure, the 
Task Force could not conclude thai the socio-economic conse­
quences were less for reduction versus ces~ation of exposure. 

• Tilc lise of Tcspimtol"Y protective c(jUipmeflt shO!lld 
!lot be regarded 1l.1 a safe approach, especially ilJ the 
long-term a/Jd ill patiellts with seven: asthma (strong 
recommendation, low quality of evidence). 

The £RS Report )Joted that several controlled studies tesled 
the short-term impact of using respiratory personal protective 
equipment (PPE) in OA cases to limit exposure (24-28). While 
these studies did show some positive impact on respiratory 
symptoms and function (e.g., level and variability of peak 
flows), the protection was not complete and not all subjects 
realized benefils. One stud}' showed that subjects with more 
severe asthmn realized no protective effect from using respira­
tor}' PPE (28). At least one retrospective investigation of work~ 
ers with red cedar OA found evidence, suggesting a long-term 
benefit of using respiratory PPE (29). Among the workers who 
remained exposed to red cedar after onset of OA, those with 
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stable asthma were more likely to use a twin cartridge respira­
tor at work than those with worsening disease. 

Medical Management 
·nlis topic has been well covered in recent reviews nnd guide­
lines (1,3,6,30). 

The pharmJcoiogic management of workers with OA who 
hnve and have not stopped exposure does ])ot differ from the 
management of nonwork-related asthma. There is insuffi­
cient evidence to support systematic treatment with high­
dose inhaled corticosteroids in addition to cessation of 
exposure to the causal ~gent (6). Asthma should be con­
trolled with the minimum amount of medication, and the 
worker should be well educated on the means to achieve this 
control. 

In workers who continue exposure to their offending agent, 
even if reduced, the need of medication is usuall)' greater but 
asthma cnn usually be controlled-this may not preclude dele­
riorntion of asthma and there is currently no means to predict 
who will have a worse oulcome if exposure is not complctely 
stopped. Recent anecdotal reports have suggested that omali­
zumab treatment may improve asthm~ control in bakers with 
OA with continuous exposure (31,32), but further studies are 
needed bdore this approach can be recommended. Similarl)" 
subcutaneous immunotherapy with some high-molecular 
weight (HMW) allergens (33) ma}' be useful in certain cases, 
although this is limited as standardized extracts arc lacking for 
mo~t agent5 and there is potential for serious adverse effect~. 
There is some suggestion that sublingual immunotherapy may 
offer some protection in workers with latex allergy. At present, 
however, there is a lack of evidence-based information on the 
effectiveness and adverse effects of specific immunotherapy 
with HMW allergens. 

Rehabilitation/Work Reintegration 
Once the diagnosis of OA is confirmed and the decision is 
made for the worker to stop the exposure completely, voca­
tional rehabilitation should be offered to the worker to reduce 
the psychosocial burden of the disease (34). There is a need 
for active communication between the treating physician and 
the workplace and the compensation board/insurance com­
pany to ensure the best chances for the worker to retum to full 
employment in safe conditions. The relevant sensitizer and 
any cross-reacting sensitizers must be completely avoided. 
Furthermore, If the worker has persistent asthma, he may 
need protection from environmental exposure to irritant trig­
gers such as cold air, fumes, and dusts, and he may also have 
some exercise limitation. Follow-up of the worker in his new 
environment with appropriate adjustment in exposure or 
medication is necessary. 

In workers with OA who continue to work with reduced 
exposure, or in the same workplace with supposedly no expo­
sure to the relevant sensitizer, close monitoring of symptoms, 
airway caliber, and NSBR is essential to insure that the nsthma 
docs not get worsc. 

'35 
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Upon review and acceptance of the diagnosis of OA by the 
Workers' Coml'l'llsation I3oard, thl' bakl'r was referred to the 
workers' reintegration program. As the company was a small 
family business with no possibilities to find him a proper job 
whcre he would not be exposed to flour, hc was givcn thc 
opportnnityto rctrain in a newtradc. He followed a truck driv­
ing mursc and was able to find a job wjth adequate income. 

Compensating the Wo rker fo r Disability-Im pairmcnt 
Once 0,\ has developed, there is good evidence th:1t the spe­
cific sensiti1~1tion to the offending agent is long lasting cven 
following cessation of exposure and normal ization of NSBR 
(35- 37). Therefore. workers with OA should be w nsidered as 
being permancntly disabkd as thcy cannot bc re-rxposed to 
their offending sensitizer and this may be associated with loss of 
inmrne. As most subjects with 0,\ have persis tencc of increased 
NSBR , with or without symptoms requiring medicatioEl, there 
is a need to assess if thcre is permanent impairment and 
disabi lity after cessation of ellposure. Most subjects rcach a 
plateau of improved FEVI by I year and J plateau ofirnproved 
NSBR by 2 years wh ile other individuals do no\. Several 
schemes for compensation (38-40) have been proposed and 
this is discllssed in chapter 13. 

lA'hen reassessed 2 years after cessation of working ill the 
bakery, the worker was as),mptomatic, requiring no asthma 
medication. He had a normal spirometry and PC20-metha­
choline> 32 mg/mL, thus normal, He had reached maximal 
medical improvement (MMI),showed noohjectiw fin dings 
for permanent pulmonary impairment , and received no 
further disabi liTY compensation. 

Surveillance, Prevent ion 
Any case of OA should be considered a sentinel event. This 
topic is covered in chapter 12, but should be considered as part 
of Ihe management of OA. 

ONCIl WORK-EXACERBATED A STHMA (WIlA) 

I S CONFIRMED, W H AT I S THE BEST WA Y 

TO IMPROVE OUTCOME? 

The management of WEA was addressed in the conscnsus state­
ment on work-related asthma that the American College of Chest 
!'h),sicians (ACC!') published in 2008 (30). One of the consensus 
~t atements from that document was: "In individuals with irritant­
induced asthma or \.YEA, tht.' panel advises optimizing asthma 
treat ment and reduci ng the exposur(' to relevant workplace trig­
gers. If not succrssful, change to a workplace with frwer triggers is 
suggested in order to controlasthma."'111is advice was provided in 
the context of limited data on the nJtural history and manage­
ment ofWEA. This is an area where further studies arc needed 10 
provide evidence to refi ne the current recommendations. 

lndred, in these circumstances, the role of the physician is 
to insure that there is sufficien t patient education on the rok 
of trigger factors in the workplace and home environment, 
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avoidance of allergens. explanation of the significance of 
environmental controls, and the im portanC(, of compliance 
with prescribed medications usagc, especially the cOll tinua­
tion of regular usc of maintenance- inhaled cort icosteroids. 
Reduct ion of exposure to irrita1l1s should be recommended. 
Usc of respi ratory protection may be offered to workers but 
thrse devices arc often difficult to wear. In certJin iurisdic­
tions, claims for W'EA arc accepted b)' the cornpens~ rion 
boards, facilitati ng the rehabil itat ion of the worker. 

DI SCLA I MER 

The findings and conclusiOlls in this repor t arc those of the 
authors and do not necessarily represent the views of the 
National Institute for Occupational Safety and Health. 
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