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Abstract Prevention of occupational asthma related to a
work-sensitizing agent ideally would be achieved by
avoidance of exposures that cause immunologic sensitiza-
tion and subsequent asthma. There are a few examples in
which a sensitizing agent has been removed from a work
process and others in which exposure has been significantly
changed or reduced with associated reduced rates of
sensitization and disease. Additional measures include
containment, use of robots, ventilation measures, exposure
monitoring, and use of respiratory protective devices.
Secondary prevention includes medical surveillance, which
may involve periodic respiratory questionnaires, spirome-
try, and immunologic tests aiming to detect sensitization or
disease early to allow intervention and improve outcomes.
Education measures for workers to understand the meaning
of work-related respiratory symptoms and appropriate
workplace safety measures have not been formally evalu-
ated but may also be expected to enhance protective
measures and lead to earlier diagnosis. Tertiary prevention
includes medical management and workers’ compensation.
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Introduction

Occupational asthma (OA) has been reported to be the most
common chronic occupational disease in many developed
countries [1, 2], and as with other occupational lung
diseases, it is potentially preventable. It refers to de novo
asthma or recurrence of previously quiescent asthma (ie,
asthma as a child or in the distant past that has been in
remission) induced by sensitization to a specific substance
(eg, an inhaled protein [high molecular weight] or a
chemical at work [low molecular weight], termed sensitiz-
er-induced OA) or by exposure to an inhaled irritant at
work, termed irritant-induced OA [3]. This is distinct from
the other form of work-related asthma, work-exacerbated
asthma, which refers to preexisting asthma (or coincidental
onset of asthma at work) that is not caused by work but is
exacerbated by work exposures [3]. This is not included in
this review.

Epidemiologic studies consistently show a high occupa-
tional contribution to the burden of asthma. A 2007
publication estimated population attributable risk for adult
asthma due to occupational exposures to be 10% to 25%
[4], using a definition of new-onset asthma and exposure to
work substances recognized to cause asthma from an
exposure matrix. This was very similar to earlier estimates
[5] and to the estimate of 16.5% from a systematic review
in 2009 [6]. OA has been reported in up to 16% of snow
crab workers [7] and in 6% of apprentice bakers after
2 years [8]. However, findings suggest a reduction in
prevalence and incidence of OA in recent years among
animal workers [9] and a fall in incidence from exposure to
agents such as diisocyanates and natural rubber latex (NRL)
[10, 11, 12•, 13, 14], suggesting benefit from preventive
measures. Indirect evidence from compensated OA claims
in Ontario, Canada, also shows declines in yearly numbers
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of OA since the late-1990s compared with earlier periods
[15, 16].

Recent epidemiologic studies have suggested the impor-
tance of less traditional causes of OA. In New Zealand,
printers and sawmill laborers also were among those with
the strongest risks [17], and the European Community
Respiratory Health Survey [4] has shown the highest risks
among cleaners and nurses. Although the latter findings are
supported by other studies [12•, 18, 19], the causative
agents and mechanisms are not clear at this time.

Irritant-induced OA accounts for a minority of OA in most
case series. In the most definitive form, reactive airways
dysfunction syndrome, it generally relates to an unexpected and
accidental very high respiratory irritant exposure. Prevention
may include good occupational hygiene and safety measures at
work, with education of workers to react appropriately in the
event of an accident to minimize their exposure. An example in
which asthma and airway disease might have been prevented,
at least in some workers, is the exposure of firefighters and
other workers at the New York World Trade Center collapse,
which resulted in an exposure-related significant increase in

asthma from the highly alkaline dust exposure [20], when most
workers were not routinely wearing the available respiratory
protective equipment at the site [21]. Following an accidental
exposure of workers, medical management of those who
develop irritant-induced OA is similar to that for non-work-
related asthma to reduce impairment [3].

The remainder of this article addresses prevention of
sensitizer-induced OA, and as for other occupational
diseases, it is considered in terms of primary, secondary,
and tertiary prevention.

Primary Prevention

Primary prevention is the ideal form of prevention (ie,
workers do not become sensitized to agents that can cause
asthma). It involves taking measures to avoid exposure of
workers to agents that can cause asthma (Table 1).
Although sensitizers often cannot be completely removed
from workplaces, it is often possible to reduce exposures to
levels that are protective.

Table 1 Examples of primary prevention of occupational asthma

Level of preventive measure Type of preventive measure Work sensitizer/use or target group Intervention

At the source:
avoidance (most
preferred preventive
measures)

Avoid introducing
sensitizers to the process

Removal/substitution

(Theoretical at present) Predict new sensitizers and avoid or
modify to reduce sensitizing potential

Developing and processing
chemicals for medical
imaging and photography

Use digital imaging, digital
photography instead

Powdered NRL gloves Avoid use for food handlers and cleaners
and substitution with nonlatex (vinyl)
gloves; replace powdered, high-protein
gloves with nonpowdered, low-protein
NRL gloves.

Glutaraldehyde: sterilization
of endoscopes

Substitute with chemicals less likely to
sensitize (eg, ortho-phthalaldehyde)

Diisocyanate use
(eg, in polyurethane foam
manufacturing)

For a new process, select products least
likely to sensitize; avoid most volatile
products (eg, use MDI instead)

Diisocyanate use Use robots rather than human workers

Detergent manufacturing Encapsulate enzymes

Along the path Occupational hygiene
measures

Laboratory animal workers Use local exhaust and negative pressure
for the cages

Spray painters using paint
with diisocyanates

Spray booth with negative pressure
ventilation and use local exhaust

At the worker (less
preferable)

Respiratory protective
devices

Laboratory animal workers and
other workers (eg, spray painters)

Worker education, fit testing of respiratory
protective devices, ready availability
of devices

Safer work practices All workers with potential
sensitizer exposure

–

Risk communication All workers Worker safety training, material safety
data sheets, product labeling

Higher-risk individuals:
apprentices

Apprentice programs, trainees,
asthmatics

Education on work-related asthma, risks,
and recognition

MDI methyl-diphenyl diisocyanate; NRL natural rubber latex
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Changes to digital imaging in radiography, and use of
digital photography illustrate how technological advances
can result in primary prevention of OA. In these examples,
digital imaging removes the need for photographic process-
ing and developing chemicals (which include sensitizers
and irritants) in settings that previously were associated
with OA [22]. Another change in many hospital areas is
from the use of glutaraldehyde for sterilization (eg, of
endoscopes) to other agents, such as ortho-phthalaldehyde;
although it is also a sensitizer [23], it appears to be less
potent in causing OA. Less volatile products may reduce
exposure (eg, methyl-diphenyl diisocyanate, for which
production has increased relative to the much more volatile
toluene diisocyanate). However, methyl-diphenyl diisocya-
nate, when heated or sprayed, can result in exposures that
can lead to sensitization and OA. Changes in diisocyanate
formulation in products, such as spray paint, with greater
use of polymeric forms would be expected to result in these
products having lower potency as sensitizers. It is unclear
whether and to what extent the apparent decline in
diisocyanate asthma [10, 16] may relate to such changes
compared with other preventive measures.

Another example of complete avoidance of a sensitizer is
the replacement of unnecessary NRL gloves with vinyl
gloves for food handlers and cleaners/hospital housekeep-
ers, preventing their risk of sensitization to NRL.

When sensitizers cannot be completely removed from
the workplace, evidence supports the importance of
reducing exposure. For many occupational sensitizers, the
risk of sensitization (and asthma) relates partly to the level
of exposure (in addition to host factors such as atopy and
genetic factors). Changes in production methods for NRL
gloves to increase leaching of proteins from gloves
(resulting in lower glove protein) and reduce powder in
the gloves (to reduce airborne carriage of NRL proteins)
with other preventive measures have been associated with a

marked decline in rates of NRL allergy and asthma among
health care workers (Fig. 1) [13, 14, 24].

Similarly, encapsulation of enzymes markedly reduced
exposure and risks of sensitization in detergent production
workers [25]. Reduced allergen exposure similarly might
explain the apparent reduced rates of OA in laboratory
animal workers [9] as occupational hygiene measures that
effectively reduce air concentrations of animal allergens
have been well-described, such as negative pressure in
cages, local exhaust during cage changing, and appropriate
use of respirators [26].

Other methods to reduce exposures to sensitizing agents
at work include use of robotics in enclosed settings (eg,
polyurethane foam manufacturing plants using diisocya-
nates). Spray painting with paints containing diisocyanates
should be performed with use of an air-supplied respirator
in a spray booth with negative pressure ventilation and
separate exhaust in order to limit exposure to the worker
and to others outside the booth. Exposure monitoring to
ensure that levels are within allowable ranges is mandated
in some jurisdictions. These measures may have contribut-
ed to relative declines in OA from diisocyanates.

When the environmental exposure cannot be reduced
sufficiently, use of respiratory protective equipment is
recommended (although this is lower on the hierarchy of
primary prevention measures). Unfortunately, respirators
can be uncomfortable, especially if they need to be worn for
prolonged periods, and they are only effective if the correct
protective device is provided, if it fits the face correctly, and
if it is worn by the worker. Compliance is often low [27]
and has been associated with several factors, including lack
of awareness of safety precautions [28]. The role of worker
education is vital in this regard. Of note, in a study of
school cleaners, rates of self-reported asthma symptoms
being worse at work than at home were found to be higher
in those who did not receive or understand work safety

Fig. 1 Reduction of compensat-
ed claims for natural rubber
latex in health care workers in
Ontario after introduction of
preventive measures. Arrows
refer to dates of interventions.
aIntervention measures at the
largest Ontario hospital included
changes to low-protein,
low-powder, nonsterileb, and
sterilec gloves. WSIB Workplace
Safety and Insurance Board.
(Adapted from Liss and Tarlo
[13]; with permission.)
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training [29]. Canada’s Workplace Hazardous Materials
Information System includes safety training, product labeling,
and provision of material safety data sheets, and in the United
States, the Occupational Safety and Health Administration
regulations include Right to Know legislation.

A further consideration in primary prevention is avoid-
ing the introduction of new sensitizing products into work
processes. Each year, new sensitizers are reported to cause
OA; if these could be predicted, then perhaps other,
nonsensitizing substances could be used instead. In general,
it is very likely that any inhaled protein will be a potential
respiratory sensitizer, but it is not as easy to predict new
chemical sensitizers. Many highly reactive low molecular
weight chemicals are respiratory sensitizers, and attempts
have been made to predict capacity to cause sensitization by
examining the presence of two or more reactive compo-
nents (such as the N–C=O found in diisocyanate com-
pounds) among known chemical sensitizers and developing
predictors that are then applied to a validation group of
chemicals and subsequently externally validated [30•].
Attempts also have been made to develop animal models
of sensitization that may be predictive of human exposures
[31, 32], but no publications to date have prospectively
indicated the outcome of these predictive methods in
practice.

Finally, although host factors (atopy, some genetic
markers, and smoking) have been associated with develop-
ment of OA with some agents, these factors to date are not
sufficiently predictive to exclude workers from jobs with
sensitizing agents. However, those identified as being at
greater risk may benefit from closer monitoring during
medical surveillance (discussed subsequently) and from
education to identify early symptoms suggesting sensitiza-
tion. Host factors such as severe, preexisting asthma may
lead to preplacement relocation if further sensitization and
worsening of the underlying asthma may be particularly
hazardous for the worker.

Secondary Prevention

Secondary prevention consists of medical surveillance to
allow early detection of workers who have been sensitized
to occupational agents or early detection of OA, preferably
at a time when removal from further exposure may result in
disease resolution. Most programs consist of periodic
respiratory questionnaires, immunologic tests when feasible
(skin tests or in vitro assays), and spirometry.

Benefits for the individual worker relate to the early
diagnosis of occupational sensitization or disease at a time
when intervention (usually removal from further exposure
to the sensitizer) is most likely to minimize subsequent
morbidity and possibly mortality. The health benefit for OA

from early detection and removal from further exposure
versus ongoing exposure to the work sensitizer is supported
by findings from systematic reviews in the United Kingdom
and North America [33, 34].

In addition to these benefits from interventions for
individual workers, positive immunologic findings, even
without clinical disease, can reflect inadequately controlled
exposures in the workplace. This can trigger investigation
and correction, with the subsequent benefit of primary
prevention of further sensitization and disease in coworkers,
as has been applied in the detergent industry using skin
prick test results with detergent enzyme extracts [35]. When
positive skin tests are detected, some detergent companies
initiate an investigation into workplace exposures to
enzymes in the area of the affected workers so that
corrective measures can be taken to reduce exposures.

Respiratory benefits of a medical surveillance program
are intuitive, and early detection of those with OA with
removal from further exposure is generally accepted as
important, but nevertheless, relatively little evidence is
available to assess the effectiveness of such programs. One
difficulty is that occupational medical surveillance pro-
grams for OA are seldom (if ever) conducted as isolated
interventions. As has been noted, the occupational setting
does not lend itself to randomized controlled studies [36].
There often is concurrent exposure surveillance (as in the
Ontario diisocyanate surveillance program [37]) plus actual
reduction of exposure as primary prevention. In addition,
worker education commonly accompanies medical surveil-
lance programs, so these workers may be more adherent to
safety measures at work, which could reduce rates of
exposure and sensitization. These could also lead to earlier
self-recognition of work-related asthma symptoms and
earlier discussion of these with a personal physician
(separate from the surveillance program), which may also
lead to early referral and investigation for OA and an earlier
diagnosis than may have occurred without the worker
education and understanding [38, 39•].

Examples of medical surveillance programs (along with
other interventions) that have been associated with declines
in OA include medical surveillance for OA in diisocyanate
workers in Ontario [40]. This program was mandated by
legislation in 1983, and analyses of workers’ compensation
claims following the establishment of the program indicated
an initial increase in claims (consistent with greater case
finding) followed by a sustained fall (not observed for OA
claims due to other asthma-causing agents) [16]. This was
consistent with reduced disease that may have resulted from
better control of exposures and/or earlier diagnoses when
disease may have been mild and may have cleared with
relocation, thus eliminating the need for a compensation
claim. An additional impressive finding was an association
with an earlier time to diagnosis after establishment of the
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medical surveillance program [16]. However, in that study,
the time to diagnosis of other causes of OA also decreased
during the same period, suggesting that other factors also
may have contributed, such as better knowledge and
awareness of OA among primary physicians (perhaps
related to educational programs and publications covering
this topic).

Other studies that have demonstrated the ability of
medical surveillance programs to detect OA include reports
among bakers [41], enzyme workers [25], platinum workers
[42], and workers exposed to acid anhydrides [43].

Although it has been difficult to determine the relative
benefit of a formal medical surveillance program compared
with factors such as concurrent education and exposure
control, it also has been difficult to determine which
component(s) of a program itself may be most useful and
how often components of the program should be adminis-
tered. Most programs include a respiratory questionnaire to
detect symptoms consistent with asthma. Although some
questions for asthma items have been validated, there is no
generally accepted and validated questionnaire for medical
surveillance of OA. It also may be relevant to detect work-
related nasal symptoms, as they often precede the develop-
ment of OA and at the least may suggest the need for closer
monitoring of that worker.

A disadvantage of questionnaires is the possibility of
reduced sensitivity if symptoms are present but not
reported, as was suggested in some studies of bakery
workers [44, 45]. This may be expected to occur more often
in workplaces with low job security, in which the affected
worker cannot be accommodated in a safe area at the
company without exposure to the sensitizer and may risk a
pay cut or job loss if the diagnosis is reached (eg, for those
in a small company). Conversely, the potential also exists
for overreporting of symptoms on a questionnaire. There-
fore, additional objective tests as part of surveillance are
desirable, preferably those with good test characteristics.

Spirometry is commonly included in medical surveil-
lance for asthma. There are standard criteria for testing [46],
but airflow limitation is not specific for asthma, and
because asthma is characterized by variable airflow
limitation, a normal test result does not exclude asthma,
especially if it is performed at a time during which the
worker is not symptomatic. It may be expected that
performance at the end of shift toward the end of a working
week would increase the sensitivity of the test, but no
comparative studies have addressed this, and it may not be
practical for a large workforce. Any additional potential
value of spirometry in promoting accurate symptom
reporting on the questionnaire has not been reported.

Immunologic tests also are often included when feasible,
but test characteristics vary widely with different high
molecular weight occupational antigen/allergen preparations

[3]. Very few standardized allergen preparations are available
for high molecular weight occupational allergens. Few low
molecular weight sensitizers can be used for in vivo or in
vitro immunologic tests (exceptions are acid anhydrides and
complex platinum salts), and the test characteristics for most
are suboptimal for medical surveillance.

Obvious costs associated with medical surveillance
include financial costs of the program, such as question-
naire administration, skin tests, and/or in vitro immunologic
tests, plus the personnel performing pulmonary function
tests. Subsequent costs accrue in a subset of participants
with additional follow-up diagnostic medical assessments
and tests resulting from abnormalities that were found on
the initial tests (of which some will be true positive
surveillance results and some may be borderline or false-
positive results).

Other short-term costs relate to lost work or personal
time for the participants due to surveillance (eg, time for
completing questionnaires and tests and lost work time if
the employee needs to be removed from a job and cannot
be accommodated in a different work area in the company
while awaiting further physician determination of fitness for
the job). There is also the potential loss of income for those
who need to be removed from exposure, even if they are
compensated.

Relative effectiveness of a medical surveillance program
(Table 2) will be decreased if the tools used in the
surveillance program have low specificity and a high
false-positive rate, resulting in unnecessary additional tests
and work reduction or work loss among those with the
false-positive tests. Tests with low sensitivity also increase
the cost-to-benefit ratio by failing to detect disease at an
early stage, when intervention measures may be most
effective in preventing later medical impairment. Timing
of surveillance measures to occur more frequently during
periods in which sensitization occurs more commonly (the
first few years of exposure) is expected to increase
effectiveness.

Medical surveillance’s effectiveness also depends on the
extent of worker participation and rate of detection of
sensitization. Brant et al. [45] reported on a three-stage
medical surveillance program among a supermarket com-
pany with more than 300 in-store bakeries and about 3,000
workers in the United Kingdom. Participation in the
program among bakeries was high, with 92% of bakeries
participating. The program started with a questionnaire
(completed by 77%), then requested a blood sample for
serologic tests for specific IgE antibodies to bakery
allergens among those who had work-related respiratory
symptoms, but only 61% of these undertook the blood test
(with a positive result in 41%). The surveillance estimate
was that 1% of employees had work-related respiratory
symptoms with specific IgE antibodies. In contrast, the
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estimate of prevalence was 4% in an independent cross-
sectional survey in a subset of the same bakeries, with 93%
worker participation in the testing [41]. The findings
illustrate reduced participation in “real life” surveillance
compared with a research study, perhaps from fear of the
consequences of abnormal test results. Similarly, Mackie
[47] reported on the efficacy of a United Kingdom-wide
health surveillance program (that did not include immuno-
logic tests) provided in the automotive repair industry for
workers exposed to diisocyanates. Among a subset of
workers referred to primary care physicians from the
program for further assessment, only half attended, and of
those referred to see a specialist, only 63% attended.

Finally, in addition to expecting better participation, it is
likely that the socioeconomic loss after diagnosis will be
less in a larger company, in which workers can be removed
from the relevant exposure but continue to work with
reassignment to a nonexposed area, versus smaller compa-
nies, in which affected workers may only leave the
company or remain exposed to the sensitizer.

A model to determine costs and benefits from medical
surveillance for diisocyanates was reported by Wild et al.
[48]. Factors included the time to diagnosis with and
without surveillance, disease progression with and without
removal from ongoing exposure, chance of removal from

exposure with and without diagnosis, and chance of
recovery from asthma with and without removal from
exposure. Costs included lost productivity; diagnosis costs
for screening and confirmation of diagnosis; and medical/
absenteeism costs with symptomatic disease, chronic
disease, and disabling disease. There were limited studies
from which the estimates for this model could be produced
for each variable, and some were estimated by expert
opinion only. The model indicated that most costs related to
disability of affected workers with OA. A sensitivity
analysis showed that surveillance was most cost-effective
in settings with a high incidence of OA, with greater risk of
disability where surveillance expedited diagnosis compared
with no surveillance and where affected workers were then
rapidly removed from further exposure to the sensitizer.
Costs in the model were divided into costs for the employer
(including costs of running the program) and costs to
society (mostly from disability and lost productivity). The
estimate for effectiveness, when calculated in that model as
a threshold of $50,000 per quality-adjusted life-year,
showed cost-effectiveness from a societal perspective if
occupational sensitization was 1.1% or more per year, and
from an employer perspective if sensitization rates were
1.9% or more per year. A previous empiric proposal by
Baur et al. [49] suggested that medical surveillance

Table 2 Factors expected to determine relative benefits of medical surveillance programs for occupational asthma

Factors increasing relative benefits Factors reducing relative benefits

Prevalence and incidence of
sensitization from the exposure
agent in the workforce

High Low

Valid surveillance tools (validated
questionnaire, standardized
immunologic tests, standardized
lung function tests)

The presence of sensitive and specific
tests for sensitization or asthma

No generally accepted and validated
surveillance questionnaire

Valid immunologic tests are not available
for many sensitizers

Periodic spirometry may not detect
intermittent changes

Participation level among workforce Likely better participation if the employer
can offer modified work exposures if
needed without income loss

Fear of job loss may reduce participation
or revelation of symptoms

Timing of tests Targeting more frequent tests in the early
years of exposure, when incidence of
sensitization is more common and when
there are new sensitizers introduced,
or if there have been “sentinel
cases” identified

Frequent testing increases costs and is likely
relatively less cost-effective in workers
with a long history of exposure

Relative cost-effectiveness Better effectiveness/cost ratio with a high
rate of sensitization, valid tools, high
worker participation, ability to
accommodate sensitized workers in a
different and safe work area

Low disease rate, high costs of program,
inability to accommodate affected workers

Workers’ compensation issues
(not part of surveillance but
may affect participation)

Supportive workers’ compensation
system with opportunities for
retraining if needed

Lack of a supportive compensation
system for sensitized workers who need
to leave the workplace

It is recognized that early diagnosis and removal from further exposure to the relevant sensitizer is associated with improved medical outcome
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programs be mandatory in workplaces/occupations in
which asthma incidence is at least double that of the
general population, and be recommended, but not manda-
tory, for incidence rates that are increased but less than
double those of the general population.

Relative risks for asthma of 2.55 have been demonstrat-
ed in high-risk occupations (baking, hairdressing, nursing,
cleaners and caretakers, painters and spray painters,
electrical processers, welding, metal work, agriculture and
forestry, plastics or rubber industry, chemical industry)
compared with a reference group of professional, clerical,
and administrative workers (clearly exceeding the empiric
criteria presented by Baur et al. [49]) [4]. However, most of
these occupations do not currently have routine medical
surveillance programs for OA, and for several of these,
there is no reliable immunologic test to include. The
decision as to initiation of a formal medical surveillance
program in such occupations may include practical consid-
erations of implementation, and currently, little evidence is
available to aid in such a decision. A possible alternative
approach (eg, for nurses and other health care workers) may
be the provision of good worker education as to possible
causes of asthma from work, early symptoms, and action to
take to assist in early diagnosis (eg, via occupational health
programs or clinics, and provision of information to
primary care physicians). Unfortunately, no formal studies
have addressed this approach in comparison with a
surveillance program.

Tertiary Prevention

Tertiary prevention involves medical management of OA to
minimize impairment and also includes workers’ compen-
sation programs themselves. Evidence-based reviews have
concluded that removal from further exposure to the
sensitizing agent carries the best prognosis. The outcome
is best when this occurs with early diagnosis and with
milder asthma at the time of diagnosis [34]. Other
environmental and pharmacologic management is as for
other asthma.

Population Surveillance

The above preventive measures have addressed specific
workplaces or exposures. At the population level, public
health surveillance programs (as opposed to medical
surveillance) in which there is reporting of identified or
suspected OA to a central organization (such as the
SENSOR [Sentinel Event Notification System for Occupa-
tional Risks] program active in some states, or the SWORD
[Surveillance of Work-related and Occupational Respiratory

Disease] and Shield [Midland Thoracic Society’s Surveil-
lance Scheme for Occupational Asthma] programs in the
United Kingdom) can provide information as to new or
changing importance of causes of OA, raising awareness
and thereby facilitating diagnosis and the introduction of
primary and secondary preventive measures. Similarly,
publication of clinic or compensation claim reviews and
epidemiologic studies can raise awareness and intervention.

Finally, for health care providers, the development of
guidelines, consensus statements, and continuing medical
education regarding work-related asthma, the symptoms
that should lead to suspicion of diagnosis, and the
importance of recognition should lead to an earlier
diagnosis and better outcome of OA in their patients.

Conclusions

OA is preventable. Primary prevention remains the best
approach, if it is feasible. Because primary prevention is not
always successful, secondary prevention by medical sur-
veillance has some evidence to support benefit for those
working with some common occupational sensitizers.
Optimizing worker education as to the potential for OA
and early symptoms to suspect this, as well as ongoing
education of health care professionals may also lead to
earlier diagnosis and better prognosis.
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