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asthma, contact urticaria and anaphylaxis—An emerging
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Correspondence Buckwheat is a known, though uncommon, allergen in occupational settings. It has
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recently gained popularity as healthy food and as an ingredient in gluten-free diets. We
describe a series of six patient cases with occupational immediate allergy to buckwheat.
Three cooks, two bakers, and a worker in a grocery store were occupationally exposed
to buckwheat flour and developed immediate allergy to buckwheat, which was con-
firmed by skin prick testing and measurement of specific immunoglobulin E antibodies.
Four of the patients were diagnosed with occupational asthma, four with occupational
rhinitis, and two with occupational contact urticaria caused by buckwheat. Three of the
six patients suffered anaphylaxis as consequence of their occupational buckwheat
allergy after ingestion of food that contained buckwheat. The high rate of life-threa-
tening reactions, together with a short exposure time to buckwheat before sensitization
occurred in these cases, highlights the importance of a detailed occupational history and

a high index of suspicion for occupational food allergens.
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1 | INTRODUCTION

Common buckwheat (Fagopyrum esculentum) is a grain-like seed na-
tive to Central Asia. It is unrelated to wheat, does not contain gluten,
and is therefore suitable for people with coeliac disease. Buckwheat
flour may be used in products like gluten-free pastry, bread and other
bakery products, noodles, pasta or pizza, crepes, blinis, Dutch pan-
cakes (poffertjes), and beer. Buckwheat chaff is used as filling in
pillows.” With globalization and the grown interest in ethnic foods,
buckwheat considered as a healthy food has become popular.?
Gluten-free diets, where buckwheat is a common ingredient, have
recently gained popularity in Western countries.® Consequently,
gluten-free baking in professional bakeries has become more com-
mon. Occupational exposure to buckwheat is therefore likely to
increase in bakeries and other trades involved in handling and pro-

cessing food.

Buckwheat is a known food allergen, and a cause of im-
munoglobulin E (IgE)-mediated allergy.* We report six patients with
occupationally related immediate allergy to buckwheat examined at
our clinic within a single year, 2019. Three of our patients had
suffered anaphylaxis caused by ingested buckwheat as a sequel of
their occupational allergy to buckwheat.

2 | CASE REPORTS

The occupational medicine clinic at the Finnish Institute of Occupa-
tional Health is a tertiary referral center that evaluates patients with
suspected occupational diseases from throughout the country. We
describe six patients with occupational immediate allergy to buck-
wheat who presented for examinations at our clinic during 2019. The

details of the patients' histories, results of their clinical examinations,

Am J Ind Med. 2020;63:1047-1053.

wileyonlinelibrary.com/journal/ajim

© 2020 Wiley Periodicals LLC 1047


http://orcid.org/0000-0003-3592-1072
mailto:soile.jungewelter@ttl.fi
http://crossmark.crossref.org/dialog/?doi=10.1002%2Fajim.23185&domain=pdf&date_stamp=2020-09-17

JUNGEWELTER ET AL

]
Z
]
=3
=]
=
ZC
o
2
7]
=
<

‘(p21s91 10U
anojy 3eaymydng) aAljeSaN
EINREEEIN]

9

T7'0> 4nojy 921y
£9°0
Z9T

81 09T apiuosapID

3UON

e11ed134n 310e3uod
pue eaudsAp ‘4Snod
‘SIHUIYL AJDIEM JUDIINIDY

y3nop jeaymdng 3upjeqg

SIEdA T

A1ayeq 93.4)-uan|s e ui Jadeg
[4%
9

A0S ‘4 UNO|J 180 ‘9 UNOJ) AU

‘'€ dnoly A3}Jeq ‘6"t oy 01y

‘e anojj 9AJ ‘7 unoyy
‘/ InoJ4 ASJJEQ ‘G JNOJJ JBSYA\  A3Jeq 4y JNOJ 1BSYM
z aAIe3aN

S L

8T 4noj}

180 ‘g'T Jnoj} Aos ‘22
JNOJJ 383YM ‘9°Z JNO|J AU T°0> 4noy} Asjieq

INoJ4 9AJ ‘4nojy JBIYAA

174 7'c

€0L 8T

Sw QT 3sexnjauow
‘3l ze/z6 10491ue)iA

3l 09T apiuosapID /9}e0Jny auosedin|q

(42A0)dwa

Jswioy Jspun)
siullq yesaymdnqg
3uruedaud

J934e splj9As Jo
8ul|jams pue spuey
pue ‘9oe} ‘soAa

SUON Jo 3uiyoyl ‘esudsAqg

eaudsAp
pue ‘43nod ‘siuiys
AJ91eM Ju31INIDY

e11ed134n 30ejuod
pue eaudsAp ‘y3nod
‘SIHUIYL AJD1BM JUDIINIDY

s

y3nop jeaymdng 3upjeqg J1eaymydng 3uriedaud

SIEdA G Jed\ T
SEN[t: | 300D
LT <13

S 14

180 ‘y7 UNOJJ 9AJ ‘7 N0
JeaYM ‘TT JNOJ4 383YMYING
EINREEEIN]
9

89°0 NoJ} 380 ‘0£'0
JNoj} EYS] .m@O JNnojJ 1esayp\
9
LT

papasu Ji Ja1j94 woldwAs
Joj 8l 00g |owelng|es

peauq 1eaymdng
Sunes Js1jesssuasieoy
pue ‘ei8eydsAp ‘sdi| jo
3uljjams ‘Apoq ajoym Jo 3uiydy|

eaudsAp pue ‘ysnod
‘SIHUIYJL AJD1EM JUDIINIDY

s||eq a|jqe3asan
pue suid ysij Suipeauq
‘peauq jeaymong Suijeg

SUIUOIN T

300D
€¢

€

‘y dnoyy Asjleq
‘IT 4noj4 3eaymdng
4
9

G'T Jnojy Jeaym
00T<
695

Sw QT 3seN|23UOW

‘8 7/09T
|0J2j0W.I04/9pIUoSapng

3UON

e11ed134n 32ejuod
pue ‘esudsAp
‘4y8noo ‘siuiyd

AJ21EM JUBIINIDY

anoyjy payes)
Jey3 sadeoed Junojy
1e3YMINQ SUIA]BYS

SIEoA &

2103

A1920.8 € Ul JaXIOA\
(924
4

‘c ANnoj} 1e3YM
‘0T 4noj4 yeaymiong
aAIe3aN

(Sua3Ja|(e paje|a.-34op
|043u0 Jusn|Ig
8 |w/8w QT dulwelsiH

(Wwuw ul Ja3awWelp |eaym) s1s91 Xoud upjs

£1°0 4nojj 3e3YM snojy Jayjo o3 38

260
el 33| |e303 wnuas

33| 4noyjj 3eaymdng

(/M) sjuswiaunseaw 38| winuas

8 0oz apiuosapng uoljedipaw ewyjse Jejnsay

sadaud

1e3ayMdNq Sulzes

J33}je 1e04yy

ay3 Jo Sulydy

pue ‘eried1n

‘eaudsAp Suouis
‘BUIHWOA ‘easneN

jE3YMINQ JO
uonIsasul Yy3Im pajeroosse
sixejAydeue Jo swoldwAg

eaudsAp pue
‘48nod ‘siulyd
AJ91eM Jud1INdDY

jE3YMINQ 03
aJnsodxa uoljejeyul yum
Pa3eID0SSe YJOM e swoldwAS

ysnop
JeaymdNq Sunjeg

Jeaym3dNq
0} 24ns0dX3 Y}M SHSe} HJoOA

pa.4un220
swojdwAs a1043q

S1eah %71 jeaymyong o3 aunsodx3j
300D uojednadQ

[oF4 (s1eaA) a8y

T Jaquinu ased juaijed

359} UOI3ED0A04d [ESBU pue ‘s}sa} 8Ua|jeyd uolje|eyul d1410ads ‘S3sa} uoljduny

8un| ‘s3sa3 uonealjdde upys uado ‘s3sa3 xo1ud upjs ‘(38]) 3 ulNgo[SounwiW WNJISS JO SJUSWSINSEIW JO S} NSS4 pue ‘syonpoud Jeaymsiong jo uopsasul Joye pue ade(dyom je swoydwAs T 3TV L



-
<
zZ
2
=
e
Bt
%o
o
Z
g
-
<

JUNGEWELTER €T AL

(ssnunuo))

Jaqly ojejod Joj pue
ANoJ4 3e3aYymyjdNg Joj aAI3eSIN

1IN

30092 < *A34°%¢Ad ‘|ewJoN
0LT

JewoN

sadueyd

Jl432WoUIYJ JUBAI|D

ou ‘8gz’T esayioulyd

‘4 0} g WOJJ 3Seaudul S\YA
‘aA13Isod Jnojy 3eaymdng

EINMFEIN]

aA11e33U UNoj) jeaymydng

 aeulie}
saplodeydojewtsg
‘9 snuissAuouaid
saplo3eydojewtsg
‘/ 382 ‘G Sop ‘4 9suoy
‘ST Ayrowny ‘g Japle ‘G yauig

¥ 4nojy 3eaymdng

ANo[4 3214 J0J DAI}ISOd

1IN

30092 < *A34%Qd ‘|ewJoN
STYT

JewJoN

1IN

1IN

aA1e3auU wnijAsd
pue unojy Aos ‘aAlnsod

JNojJ 9214 pue 1eo0 ‘yeaymyong

ENEEEIN]

i dnojy 921y

G wni|jAsd ‘G unojy
uidn| 4y JnojJ Il ‘7 Jnoyy

Jnojy A4 1oy aAI}ISOd

1IN

3riege
TA34%¢Qd ‘o3esopoiN
1T

[ew.IoN

JnojJ 9AJ 10J 9AI3ISOd

EVNRLEEEIN]

1IN

ENLEEEIN]

 Anojy 9AJ ‘g Unoyy
JESYM ‘4 [EBWILIOD

9 nu

|19zey ‘€ »9343nudy
‘L puowie ‘y
eyluded ‘c unojy Aos

1IN

3urioyuow 3ulnp
1e3YM3}ONQ 0} 3JNsodxa ON

30092 < *A34%¢Qd ‘|ewJoN
o€l

uoI3oNIIsqo 3[qIsIanad pliN

1IN

1IN

1IN

612

‘G Aygown ‘g Jsple ‘TT ya.ig

1IN

9 >9343NU3y ‘4 9A0|D
‘/ 1INU |9zey ‘/ puowe
‘9 2l1|4e3 ‘4 Jopueliod
‘v eyjluded ‘4 unojy

anoyy
jeaym Joj aAijesSsN

IN

3w H9T0
TA34°7Ad ‘S3edopoN
G6T

uol3aNn43sqo
a|qisanad pliN

1IN

1IN

aAIlsod unoyy
1e9YM pue jeaymdng

£ 182 'y 30p

‘9 Ayjowny ‘9 uspje
‘e 9sJoy ‘fy Ayjow]

g Jnoj} As|ueq

‘9 INoJ} JeayM
‘TT 4noj} 3eaymdng

# Inu
|9zey ‘G Jnojj 3eaym

1IN
s1593 28u3|(eyd uoljejeyul d112adg

sAepyJom uo
Jnoj4 3eaymdng
Sujjpuey

3|iym Suuipag

3w90L0

TA34°TAd ‘PIIN
S'6C

uo13oN13sqo

a|qIsIaA PlIA

1IN

IN
(AjjeJa3e]1q) 3593 UOIFEDONOId [ESEN

1IN

EYNMEEEIN]

# Inu |azey
‘/ puowle ‘G dl|ue8

1IN

2oe|dyJoMm
1e 3uuoyuow 434

pSSauaAIsuodsa.iadAy

|elyosuoig
(qdd) **ONa4

A1jpwouids

$3593 uoIUNy Sun

3%0'0-£0'0

SINO[} Y}IM uoijedono.d

J934e s3uipuly |eseN
300 4opmod
95032€| UHM [0J3U0D)

ulw 09 ‘ov ‘oz
$3s9} uoljedljdde upjs uado

,SuU93.43||e0Jse UowWwWo)

2oe|d>JOM 3y} WOy
S|eLiajew umo s3jualjed

Jagquinu ased juaned

(penuUOD) T 378VL



1050
—l—Wl LEY

(Continued)

TABLE 1

Patient case number

Occupational rhinitis

Occupational Occupational rhinitis

Occupational rhinitis

Occupational rhinitis

Occupational asthma

Diagnosis of occupational

(buckwheat), contact

(buckwheat), occupational
asthma (buckwheat and

immediate allergy
and anaphylaxis

(buckwheat),
occupational

(buckwheat), occupational
asthma (buckwheat),

(buckwheat),
occupational

asthma

(buckwheat),
occupational
anaphylaxis

disease (cause)

urticaria to buckwheat
suspected but not

confirmed

rice), occupational contact
urticaria (buckwheat,

rice, oat)

occupational anaphylaxis

(buckwheat)

(buckwheat),
occupational

(buckwheat)

AMERICAN JOURNAL
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rhinitis (rye),
occupational
asthma (rye)

contact urticaria

(buckwheat and

wheat)

Note: Serum IgE >0.35 kU/I was considered elevated; only positive skin prick test reactions to allergens are shown; all patients were female.

Abbreviations: FeNO,,, fractional exhaled nitric oxide (normal <25 ppb); FEV,, forced expiratory volume in 1's; PD15FEV, the dose of histamine that caused a 15% decrease in forced expiratory volume in 1s;

JUNGEWELTER ET AL

PD,oFEV;, the dose of metacholine that caused a 20% decrease in forced expiratory volume in 1s; PEF, peak expiratory flow; ppb, parts per billion; NT, not tested; VAS, visual analog scale (range: 0-10).

2Immuno-CAP, Phadia AB.
PIn-house test substances.

Commercial test substances (ALK-Abellé6 Nordic A/S).

4PD,sFEV,, PDooFEV;.

and diagnoses are summarized in Table 1. All six were women. Two of
our patients were bakers, three were cooks, and one worked in a
grocery store where she handled packages of buckwheat flour.
According to this patient, the packages leaked some flour, which
spread locally, in her breathing zone, on her arms, and on the nearby
shelves and other surfaces. All patients had used disposable rubber
gloves as hand protection, but none had used respiratory protection
at work. None of the patients had a previous history of symptoms
associated with ingestion of buckwheat before their occupational
exposure. Severe symptoms of anaphylaxis with typical skin features,
respiratory symptoms or angioedema (Table 1) occurred after three
of our patients (Patient 1, 3, and 4) consumed buckwheat-containing
crepes, blinis, or bread subsequent to their occupational exposure to
buckwheat. These patients were treated in emergency clinics with
intramuscular epinephrine, intravenous cortisone, and oral anti-
histamines. All patients experienced rhinitis, cough, and dyspnea in
association with their occupational exposure to buckwheat. Three
also reported symptoms suggestive of contact urticaria from skin
contact to buckwheat flour. In one patient (Patient 4), exposure to
buckwheat had occurred in her previous work, and during that time
she also had an episode of anaphylaxis when eating blinis which
contained buckwheat at her workplace. She was examined at our
clinic for symptoms caused by rye flour in her present work, where
there was no exposure to buckwheat. Because of her history of work-
related respiratory symptoms and anaphylaxis in her previous work
in a blini-restaurant, we also tested her for buckwheat allergy.

Immediate allergy to buckwheat was diagnosed based on skin prick
testing in four patients, and on serum-specific buckwheat IgE >0.35 kU/I
in two patients (Table 1). We performed skin prick tests according to the
European guideline® with a series of common aeroallergens, in-house
test substances selected on individual basis according to the patient's
occupational exposure, and the patient's own materials from the work-
place. Specific IgE to buckwheat varied between 0.63 and >100 kU/I in
our patients. The patients with a history of buckwheat anaphylaxis had
only moderately elevated buckwheat IgE, in all three of them below
5kU/L. Total IgE in these patients varied between 13 and 703 kU/I.

Diagnosis of occupational rhinitis was based on history of ex-
posure and symptoms at work, sensitization in all patients, and a
positive nasal provocation test with the patient's own buckwheat
flour (Patient 6) or with rye flour (Patient 4) and negative control
provocation. A quantity of 0.02 g buckwheat flour or 0.03 g rye flour
was set bilaterally on the nasal mucosa. Before the provocation, and
after 20 min, we measured nasal volume change (2-6cm) with
acoustic rhinometry, nasal inspiratory resistance change with ante-
rior rhinomanometry, and patients' blown nasal secretion weight.®
Patients assessed their rhinitis symptoms with a visual analog scale.”
In three patients (Patients 2, 3, and 5), the diagnosis was based on
medical history and sensitization.

The diagnosis of occupational asthma caused by buckwheat was
based on medical history, sensitization test results, and peak ex-
piratory flow (PEF) monitoring at the workplace. Lower PEF values
on workdays were seen in Patient 1, while diagnosis was made solely

on history and sensitization in Patients 2, 3, and 5.
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Diagnosis of occupational asthma caused by other exposures than
buckwheat (rye and rice flours) was based on history of exposure and
symptoms at work, sensitization testing, and a positive specific in-
halation challenge test with rye flour dust (Patient 4) and with rice
flour (Patient 5) for 45min in a challenge chamber, and measuring
forced expiratory volume in 1 s, fractional exhaled nitric oxide, and the
methacholine dose that caused a 20% decrease in forced expiratory
volume in 1s before the challenge test and afterwards.

Diagnosis of occupational anaphylaxis to buckwheat was based
on history of occupational exposure to buckwheat, symptoms con-
sistent with anaphylaxis in association with ingestion of buckwheat,
and sensitization indicated by skin prick test positivity or specific IgE
to buckwheat (Patients 1, 3, and 4; Table 1).°

The three patients (Patients 2, 5, and 6; Table 1) with suspected
contact urticaria underwent open skin application test. Buckwheat
flour mixed with water was applied on a 5 x 5 cm area of healthy skin
on the forearm. The test area was inspected at 20 min, and if the
result was negative, the application was repeated in the same area
for another 20 min. The test area was then reinspected and if it was
negative, the application was repeated for third time for another
20 min and then reinspected. A positive open skin application test
reaction was defined as one or several urticarial wheals appearing on
the test area at 20, 40, or 60 min. Open skin application test with
buckwheat was positive in two patients and confirmed their diag-
noses of occupational contact urticaria. In the third one, the diagnosis
of contact urticaria was considered possible but could not be con-
firmed since the open skin application test remained negative and the
clinical characteristics of her previous work-related dermatitis were
not documented at a doctor's office.

As measures to prevent further occupational allergen exposure and
the persistent symptoms of asthma and rhinitis caused by allergen ex-
posure, all our patients had to change work tasks or work site. Patient 1
still had persistent asthma symptoms 6 months after the diagnosis, and
further work task changes were planned at her worksite. Patient 2
changed her worksite and has since been symptom-free. Patient 3
continued working in the same restaurant but avoided handling buck-
wheat flour. Patient 4 who had occupational rhinitis and asthma caused
by rye flour and a previous occupational anaphylaxis to buckwheat flour
moved to another work environment because of the symptoms caused
by rye flour. Patient 5 was moved to office work under the same em-
ployer. Patient 6 continued her work with altered work tasks to avoid
contact with buckwheat flour and products made from it.

3 | DISCUSSION

IgE-mediated allergy to foods, such as cereals, vegetables, fruits,
seafood, and meat may cause occupational allergic rhinitis, asthma,
contact urticaria, and protein contact dermatitis in food industry
workers and other food handlers.” *® Occupational exposure to
buckwheat has previously been reported to cause occupational
allergic asthma, rhinitis, and contact urticaria in occupations involved

in food handling, such as bakers, cooks, noodle makers, workers

in creperies, pancake and noodle shops, and in the food
industry.>*17-21
Nonoccupational immediate allergy to buckwheat is commonly

reported in Eastern Asia?? 2%

as well as in Europe, North America,
and Australia, where it is considered a rare food allergen, though
possibly with increasing importance.®>?°2” Allergic reactions to
buckwheat often occur after consumption of specific regional
foods.?® °° Buckwheat may also be a hidden or unsuspected food
allergen.?”>* Pillows filled with buckwheat chaff have reportedly
caused asthma exacerbations by inhalation of small amounts of
buckwheat flour present in the pillows.>?”

Buckwheat is a very potent immediate-hypersensitivity allergen
which may induce allergic symptoms through ingestion, inhalation,
and skin contact. Sensitization by inhalation can cause severe allergic
reactions associated with usage of buckwheat pillows, and sub-
sequent anaphylaxis when ingesting buckwheat-containing food.***
Buckwheat allergy is a common cause of anaphylaxis.”>?*** In chil-
dren with buckwheat allergy, as many as 65.4% were reported to
have a history of anaphylaxis.®® In line with the literature, three of
our six patients with occupational buckwheat allergy who probably
had been sensitized through inhalation exposure at work had suf-
fered anaphylaxis caused by ingested buckwheat.

One of the patients with occupational rhinitis caused by buck-
wheat was diagnosed by nasal provocation test, which to our
knowledge has not been previously reported. Nasal provocation
test has been established as an international standard for evaluat-

ing occupational rhinitis.” ¢’

It is noteworthy that in general, oc-
cupational rhinitis seems to be more common than occupational
asthma.®® To prevent more severe allergic reactions, it is important
to notice early symptoms that indicate sensitization.

The identified main allergens in buckwheat include Fag e 1 (buck-
wheat legumin), Fag e 2 (2S albumin) and Fag e 3, a terminal fragment of
a vicilin-like protein, while other known buckwheat allergens include
Fag e 4, a hevein-like antimicrobial peptide with potential cross-re-
activity to latex, and Fag e 5, a vicilin-like protein.>’~*¢ Concomitant
sensitization to Fag e 1, Fag e 2, and Fag e 5, has been suggested to
predict symptomatic buckwheat allergy.*” On the other hand, Fag e
3-IgE has been reported to predict oral food challenge results and
anaphylaxis.*® Cross-reactivity between buckwheat and several other
allergens, including natural rubber latex, poppy seed, and coconut has
been described.””">? Allergies to other food and inhaled allergens are
common in patients allergic to buckwheat, and only a minority are
sensitized to buckwheat only.*>** In line with the previous reports,
concomitant allergy to other flours and foods was common in our
buckwheat-allergic patients. Four had an occupationally relevant allergy
to wheat flour. Allergy to pollen and animal dander was seen in three
patients, whereas three buckwheat-allergic patients were uniformly
negative to the test series of common aeroallergens.

Previously, the usefulness of buckwheat IgE has been critically

evaluated,”®°*

and a study on patients aged 2-16 years found skin
prick test to be superior to specific IgE in diagnosing buckwheat
allergy.*® This seemed to be the case in our patients as well. Skin

prick test with buckwheat produced relatively strong reactions, with
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a reaction diameter of 10-11 mm in the first three of our patients,
two of whom had a history of anaphylaxis. As a safety measure, we
then refrained from skin prick testing the following three patients
with buckwheat flour and instead, relied on serum-specific IgE
measurements. However, in Patient 6, buckwheat IgE was only
slightly above the cut-off for a positive result. We used the patient's
own buckwheat flour sample from the worksite for skin prick testing
to confirm immediate allergy to buckwheat. The buckwheat IgE level
varied considerably in our patients, from 0.63 to >100 kU/I, which is
in accordance with previous findings.*”

Noteworthy is that our patients with a history of buckwheat
anaphylaxis had only moderately elevated buckwheat IgE, in all three
of them below 5 kU/I. As is evident, the level of specific IgE does not
directly indicate the severity of the patient's allergic response and
should not be interpreted as such. As discussed elsewhere, more
precise in vitro diagnostic tools based on allergen components of
buckwheat are needed.***” These would be useful in diagnosing
buckwheat allergy in cases where skin prick testing is not feasible or
must be refrained from performing. We suggest that the safety of
respiratory provocation tests and skin prick tests with buckwheat
flour should be carefully weighed on an individual basis.

Planning and implementing measures to prevent exposure to
buckwheat as well as to other potentially harmful workplace substances
is the employer's responsibility. Prevention combines four elements:
systemic, technical, organizational, and personal measures. Although
product substitution generally represents the first and most desirable
means of exposure prevention, it may not be applicable in preparation of
buckwheat-based food and baking. Systemic preventive measures may
include easy-to-clean surfaces and sufficient cleaning of workplaces to
minimize exposure to flour dust. Technical measures might include, for
example, use of local- or area-based exhaust ventilation and dust re-
moval via air filtration. Technical measures need to be planned according
to the nature of baking work and the requirements of individual work-
places.>® Importantly, organizational measures should include health and
safety information dissemination to workers and training to promote
safe working habits. Personal protective measures are focused on
clothing, gloves, and respiratory protection, which must be made avail-
able at the workplace with workers instructed in their proper use.
However, wearing respiratory protection with particulate filters for al-
lergen protection can be difficult due to the working environment, where
fine dusts, high temperatures, humidity, physical burden, or food hygiene
regulations may all be problematic for their use. Regular workplace visits
by occupational health services, preferably in co-operation with a safety
engineer, may enable timely detection of an increased risk of exposure
and introduction of targeted prevention measures, and may promote
awareness of work-related health risks and the methods to control them.

In conclusion, buckwheat is a potent allergen in food and in oc-
cupational settings, and may cause allergic rhinitis, asthma, contact
urticaria, and severe anaphylactic reactions. Recognition of buck-
wheat as an occupational and consumer allergen may be gaining
importance because of the increasing popularity of gluten-free diets
and of buckwheat as a health food, which in turn may lead to in-

creased exposure to buckwheat flour in food-handling occupations,

such as bakers, cooks, and workers in food manufacture and pre-
paration. Early identification of work-related symptoms is important.
The possibility of buckwheat allergy should be kept in mind when
examining workers from food-handling occupations with symptoms

suggestive of immediate (Type |) allergy.
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