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SHORT REPORT

Occupational asthma due to porcine pancreatic
amylase

T C Aiken, R Ward, E T Peel, D J Hendrick

Abstract
A case of occupational asthma in a 41 year
old histopathology laboratory technician
attributable to a powder preparation of
the porcine pancreatic enzyme amylase is
reported. The diagnosis was confirmed by
a double blind, placebo controlled, inhala-
tion challenge study which showed imme-
diate and late asthmatic reactions
associated with a significant increase in
airway responsiveness to methacholine.

(Occup Environ Med 1997;54:762-764)
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breathless and wheezy within a few minutes of
exposure and often remained like this until late
evening. He initially experienced no symptoms
on working days when he was not exposed to
the powder and no symptoms at weekends or
on holiday. His symptoms continued for six
weeks before he consulted a physician and was
given salbutamol and beclomethasone metered
dose inhalers (200 jig as required and 200 jig
twice daily, respectively). These largely abol-
ished his symptoms despite continued expo-
sure to the powder. He was subsequently
referred to a respiratory physician who sus-
pected that the amylase had caused occupa-
tional asthma.
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The SWORD project has collated reports of
newly diagnosed cases of occupational lung
disease in Britain since 1989.' It has shown that
occupational asthma is the single most com-
mon work related respiratory disease, with 941
cases reported in 1994 (29% of all reports).2
Enzymes accounted for only 2% of these cases.
Powdered pancreatic extracts are known to
cause asthma in pharmaceutical workers and in
parents and health workers caring for children
with cystic fibrosis.3 However, occupational
asthma specifically due to amylase has only
been described previously in bakers.6

Case report
THE PATIENT
A 41 year old ex-smoker had worked as a labo-
ratory technician in a histopathology depart-
ment for 22 years. He had no previous history
of respiratory illness, no history of atopic
disorders, and no family history of either. He
was taking no medication and was generally
well. One year before investigation he started
using an anhydrous powder preparation of the
enzyme amylase. This was derived from pig
pancreas and was used in the staining of slide
mounted tissue samples. The powder replaced
the former practice of using his own salivary
amylase. He would tap about 2 mg of the dry
powder into a slide container from a height of
5-10 cm once a day, on most days of the week.
The tapping action released a fine powder
plume into the immediate atmosphere. His
face would only be 20 cm from the slide
container and he took no precautions against
exposure. He had no symptoms for the first
four to six months but then he started to feel

INVESTIGATION
For four weeks before investigation he was
asked to discontinue all medication and to
avoid any possible exposure to the amylase. He
had few further symptoms. After this period,
spirometry showed a forced expiratory volume
in one second (FEV,) of 4.22 1 (106%
predicted) and a forced vital capacity (FVC) of
5.1 1 (105% predicted). Two standardised
methacholine tests within a week produced
PC20 values (provoking concentration responsi-
ble for a 20% decrement in FEV,) of 73 pg
(baseline FEVI=4.15 1) and 77 jg (baseline
FEV,=4.22 1). Values of PC20 <200 jig are usu-
ally associated with active asthma.7

Laboratory based inhalation provocation
tests were designed to reproduce the circum-
stances of the occupational exposure as closely
as possible. Analar lactose is similar in appear-
ance to the amylase powder and was used as
the carrier for it. The lactose was dried in an
oven at 105°C overnight before use because of
its hydroscopic nature. The amylase was then
added to form mixtures containing 1%, 3.2%,
10%, or 32% by weight of amylase for sequen-
tial inhalation challenges on separate days. The
challenge tests were conducted in a double
blind, placebo controlled fashion. Lactose
alone was used for placebo, neither the patient
nor the supervising physician knowing whether
placebo or a sequential challenge with amylase
was being used each day. The challenges were
given over five minutes at 10 00 am each day.
The patient sat at a table and three times tipped
10 g of the lactose or lactose mixture back and
forward between two aluminium containers in
a fashion which simulated his exposure at
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Occupational asthma due to porcine pancreatic amylase

work. He wore a nose clip to disguise the odour
of the amylase powder and remained seated for
a period of five minutes, after which time there
was no further exposure.
The FEVI was monitored at 10 minute

intervals for 30 minutes before and 90 minutes
after the start of challenge at 10 00 am. It was
then recorded hourly by the subject at home for
the period two to 12 hours after the start of
challenge according to our usual protocol. The
FEVI was recorded similarly for three days
before the challenge tests to produce control
data. From these, the mean FEVI at each time
point was calculated together with a pooled
lower 95% confidence interval.8 A significant
late asthmatic reaction during the two to 12
hour period after the start of challenge would
be indicated by at least two consecutive hourly
FEV, recordings below this limit. Airway
responsiveness to methacholine was measured
before the challenge series and as soon after as
was practical. The patient had access to the
supervising physician by telephone at all times.

Results
The first challenge, with placebo, was not
followed by symptoms nor any significant
change in FEVy (figure). The second challenge,
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using the 1% amylase mixture, failed to
produce symptoms and was not accompanied
by a late asthmatic reaction. However, there
was a hint of an immediate asthmatic reaction
in the first hour after challenge, with a 15%
decrement in FEV1. The third challenge, with
the 3.2% mixture, produced a dramatic imme-
diate asthmatic reaction with a decrement in
FEVI of the order of 75%. This closely
reproduced the symptoms and level of discom-
fort he had experienced at work, and he
remained surprisingly undistressed despite this
pronounced fall in FEV1. Monitoring was
therefore continued without bronchodilator
intervention. He remained symptomatic but
the FEVI improved steadily. However, it
remained significantly decreased throughout
the two to 12 hour surveillance period after
challenge. This indicates that the immediate
reaction was succeeded by a late reaction. It
resolved within 24-48 hours and so a further
methacholine test was carried out 24 hours
later-that is, 72 hours after the 3.2% chal-
lenge. The PC,, proved to be 19 gg (baseline
FEV1=3.64 1), 25% of the value initially. A dec-
rement to 1/3 or less of the prechallenge value
indicates a significant increase in airway
responsiveness.7

+2+90

Hours

FEV, measurements during challenge days with placebo, 1 %o, and 3.2% amylase mixtures. Duration of each challenge
exposure was five minutes.
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It is our custom when investigating novel
causes of occupational asthma to show that a
positive response to challenge testing is repeat-
able. Therefore, a second series of challenges
was carried out. A second placebo challenge
(16 April 1996) produced no symptoms and no
asthmatic reaction. However, a second chal-
lenge with the 1% amylase mixture (17 April
1996), unlike the first, produced an asthmatic
reaction of similar magnitude and characteris-
tics to that produced by the 3.2% amylase
mixture in the first challenge series (figure).
The PC20 measured the day after this challenge
had decreased further, to 15 gig (baseline
FEVI=3.41 1), although this was not a signifi-
cant decrease in airway responsiveness com-
pared with the previous result of 19 jig.

Discussion
The combination of asthmatic symptoms, late
asthmatic reactions, and a significant increase
in airway responsiveness after a specific inhala-
tion provocation test confirms a diagnosis of
occupational asthma attributable to the amy-
lase enzyme. The asthmatic response proved to
be repeatable and the test protocol was
conducted under double blind, placebo con-
trolled conditions, making it particularly ro-
bust.

Late asthmatic reactions were provoked by
the 3.2% amylase mixture in the first challenge
series and the 1% mixture in the second
challenge series. We think that the lowered
threshold was a consequence of the increase in
airway responsiveness (decrease in PC,, from
73-77 gg to 19 jig) which resulted from the first
challenge series. Such an induction of airway
hyperresponsiveness provides valuable evi-
dence that the challenge agent is a cause of
occupational asthma and not merely a non-
specific trigger of irritant asthmatic reactions.
It is characteristic of challenge tests which pro-
voke late asthmatic reactions (whether or not
these are associated with immediate reactions),
but not of tests which provoke immediate reac-
tions only.

Enzymes are well recognised and potent
causes of occupational asthma, but to our
knowledge, occupational asthma involving
amylase has not been previously described in
this context. The practice of using amylase in
histopathology laboratories is widespread and
the risk associated with its use in powdered
(and hence respirable) form should be appreci-
ated. In practice, many laboratories use amy-
lase in aqueous suspension, which is satisfac-
tory provided nebulisation is avoided. The
suspension should be prepared in an extractor
controlled and exhaust filtered biohazard cup-
board.

After these investigations, our patient
avoided any further exposure to the powdered
amylase. His asthma remained mildly active,
and he continued to use inhaled steroid and
bronchodilator medication. Further metha-
choline tests after three months and 15 months
gave PC,, values of 64 jig (baseline FEV,=4.29
1) and 213 jig (baseline FEV,=3.64 1) respec-
tively. This indicates that there was an appreci-
able improvement since his presentation, but it
confirms that a clinically meaningful level of
airway responsiveness persisted.
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NOTICES

NIVA Courses and Symposia 1998

Health in cold environments 1-8 February
1998 Kuusamo and Oulu, Finland (Cold
801)

Leaders of interdisciplinary research
projects 23-27 February 1998 Gentofte
(Copenhagen), Denmark (Leader 802)

Safety research - Safety promotion
15-20 March 1998 Saariselki, Lapland,
Finland (Safety 803)

New tools for good occupational health
practice 23-27 March 1998 Saariselki,
Lapland, Finland (Pract 804)

Occupational contact and inhalation al-
lergy - Exposure, risk assessment and
prevention 20-24 April 1998 Gentofte
(Copenhagen), Denmark (Inhal 805)

Molecular epidemiology 3-8 May 1998
Naantali, Finland (Molecular 806)

Applied work physiology with special
emphasis on the evaluation of occu-
pational work load 11-15 May 1998,
Stockholm, Sweden (Physio 807)

Physiological responses to physical and
mental work 8-12 June 1998,Copenhagen,
Denmark, (Mental 808)

Principles of etiologic research 16-21
August 1998 Espoo (Helsinki), Finland (Etio
809)

Methods and strategies for estimation
and measurement of air pollutants
in work places with an aim to estab-
lish a basis for control measures 14-18
September 1998 Stockholm, Sweden (AirPol
810)

Organisational renewal and work place
improvement 21-25 September 1998
Stockholm, Sweden (Org 811)

Cleaning and working environment-A
comprehensive approach to improve-
ments 28 September-2 October 1998
Hamburg, Germany (C lean 812)

Biomarkers - New developments 2-6
November 1998 Lyngby, Denmark (Biomar-
kers 813)

Baltic course: Ergonomics in occupa-
tional health and safety - a participatory
approach 12-16 October 1998, Riga, Latvia
(Balt 814)

Baltic course: Quality assurance and risk
assessment in occupational health 9-13
November 1998, Lithuania (Balt 815)

Further information from: NIVA, Nordic
Institute for Advanced Training in Occupa-
tional Health, Topeliuksenkatu 41 a A, FIN-
00252 Helsinki, Finland. Tel: 00358 9 47
471; Fax: 00358 9 4747 497.

CORRECTION

Occupational asthma due to porcine
pancreatic amylase by T C AIKEN, R WARD, E
T PEEL, D J HENDRICK (1997;54:762-4).

The values PC20 referred to throughout the
article should read PD20.
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