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The prevalence of baker s asthma due to wheat sensitization in baking

factory workers
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Department of Internal Medicine, Gachon Medical School, School of Medicine,

Sungkyunkwan University, Samsung Medical Center** and Sung-Ae general hospital*

Background : Baker's asthma is a common occupational respiratory disease and its prevalence
rate varies from 15% to 30% of the workers in foreign countries. It has been reported mainly in
bakers and millers due to sensitization to wheat, rye, storage mites, and several enzymes etc. But,
the main allergen of baker's asthma is wheat. As there is an increase of consumption of food
made of wheat due to westernized life style, it is expected that the prevalence of baker's asthma
is increasing or already increased. But, there has been no study to investigate the prevalence of
baker s asthma in this country.

Objective : The purpose of this study was to investigate the prevalence of baker s asthma due
to wheat sensitization in baking factory workers,

Method : A total of 147 bakers (age 32.6+82 years, male 63%) were enrolled in this study.
They responded to a modified ISSAC questionnaire and underwent methacholine bronchial cha-
llenge test, and skin prick test with common inhalant allergens and work-related allergens inclu-
ding commercial wheat antigen, bread flour, and cake flour antigen prepared in our laboratory.
And specific bronchial challenge test with wheat extract was performed to volunteers.

Results : The atopic prevalence based on skin prick test was 43% (63/147), and wheat
sensitization rate (including commercial wheat, bread flour and cake flour antigen) was 15%
(22/147). The risk factors for wheat sensitization were atopy, long duration occupied in baking
process, and current or past work history in mixing and/or measuring part where wheat flour
exposure was relatively high (p<0.05). Wheat sensitization was highly associated with bronchial
hyperresponsiveness, work related symptoms such as asthma, rhinitis, conjunctivitis, and der-
matitis {p{0.05) respectively. The prevalence of current asthma based on questionnaire and me-
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thacholine bronchial challenge test was 8% (11/147 bakers). Of these, 8 bakers were sensitized
to wheat antigen, and all of them except one baker complained of work-related symptoms.

These seven bakers were highly suspected of baker’'s asthma due to wheat sensitization. Two of

these seven bakers showed early asthmatic response on specific broncho-provocation test.

Conclusion

Wheat sensitization rate was 15%. The prevalence of baker’'s asthma due to

wheat sensitization was 5% in baking factory workers and it's risk factors were atopy, long

duration occupied in baking process. and current or past work history in mixing and/or
measuring part of baking process. (J Asthma Allergy Clin Immunol 22: 457-68, 2002)

Key words : baker, asthma, wheat, prevalence, risk factor
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Fig. 1. Distribution of current working depart-
ment.
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Table 1. Skin sensitization rate to common and work-related inhalant allergens(n=147)

Common allergen n(%)

Work-related allergen n{(%)

D. farinae 40(27.2%)

D. pteronyssinus 32(21.8%)

Mugwort 23(15.6%)
Cockroach 21(14.3%)
Feather, mixed 18(12.2%)
Grass mixture 14(9.5%)
Ragweed 13(8.8%)
Tree mixture 4(2.7%)

T. putrescentiae 36(24.5%)

L. destructor 33(22.4%)
Rye 18(12.2%)
Cake flour 1:10 17(11.6%)
Wheat 16(10.9%)
Bread flour 1:10 16(10.9%)
Bread flour 1:100 10(6.8%)
Yeast 7(4.8%)
Cake flour 1:100 6(4.1%)
Aspergillus niger 5(3.4%)
Wheat flour(whole)™* 22(15%)

* included wheat, cake flour 1:10, 1:100, and bread flour 1:10. 1:100.
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Table 2. Comparison between wheat sensitization and non-sensitization group

Wheat Sensitization

Positive(n=22) Negative(n=125) P value

Male 19(86%) 74(59%) 0.016"
Age(years) 31674 32.88.3 NS
Work duration(year) §.64.9 6.14.3 0.02
Smoking 11%50% ) 47(38%) NS
Family History 7(32%) 22(18%) NS
Atopy 17(77%) 46(37%) 0.001
History of Mixing/Measuring 14(64%) 25(20%) 0.001
Symptoms

Asthma 10(45%) 9(7%) 0.000

Rhinitis 15(68%) 41(33%) 0.002

Conjunctivitis 5(23%) 9(7%) 0.038

Dermatitis 10(45%) 27(22%) 0.018
Work-related symptoms

Asthma 9(41%) 3(2%) 0.000

Rhinitis 13(59%) 18(14%) 0.000

Conjunctivitis 3(14%) 4(3%) 0.035

Dermatitis 6(27%) 12(10%) 0.031
BHR™ 8(36%) 8(6%) 0.000

“ history of working in mixing and/or measuring part.

™ bronchial hyperresponsiveness
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Fig. 2. Comparison of work-related symptoms
and bronchial hyperresponsiveness between sen-
sitized and non-sensitized group to wheat

BHR : bronchial hyperresponsiveness

*p<0.05. **p=0.000
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Asthma
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symptoms 12(8%)

Fig. 3. Schematic presentation of baker's asthma
due to wheat sensitization(n=147).
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Fig. 4. Result of specific bronchial challenge test
with wheat flour extract.

Table 3. Clinical characteristics of the patients with baker’s asthma due to wheat sensitization

Pt Age PCu Duration' Dept. Duration® Common® Related' Lateny La@epc':y Time® Thpef"l
/sex (mg/ml) -Total  Current Past -Dept. number number Asthma Rhinitis Asthma Rhinitis
1 26/M 18.8 6yr Oven Mixing  4yr 1 5 35yr  35yr  90min ?
2 27/M 25> 55yr Mixing - 5.5yr 6 7 0.5yr 0.5yr  660min 5min
3 36/M 25> 1lyr Forming Mixing 8yr 1 2 6yr 6yr 120min 120min
4 25/M 8.97 6yr Mixing - 6yr 0 3 5.8yr 5yr 660min 210min
5 38/M 25 0yr  Measure - 10yr 5 6 8yr 8yr 10min  10min
6 41/M 5 13yr Packing Mixing 10yr 0 9 9.7yr 97yr  10min 10min
7 37/M 5.32 12yr Forming - - 0 3 11lyr S5yr 660min 60min
Mean 32.9+6.6yrs 9.1%32 7.3+32 65434 54430 3164325 75476

'Total duration occupied in baking process.

Duration worked at mixing or measure department.

Skin sensitization number to “common inhalant allergen and ‘work-related allergen.

Time to onset of asthmatic® and rhinitic® symptoms

in a day after allergen exposure.

- 462 -



—YH Lim et al : The prevalence of baker s asthma due in baking fauory worker —

1 #

Az 17133 Ramazzini7t 98k A}
e F& (De Morbis Artficum Diatriba)e©]
e AN AMFEL 7Y, ZE0E, 24
27} Wk M A ¥eva rledEd o
olglg & & 9:¥, 204719 ol22 1916
W Schloss & H2jo] & AWM Yrke
FZH i FA1Y I kgo] USS E<l
a3t

19308 ol W, Ex o] Ajwzala)
o] 8% Rl FHYo] tekRl whioz el
A, olgelx T TE(HE, 2EY %),
AJGRE7], 24 A, o|2E B AWTHA
o] Rlel # & o] ¥ £ 1951
EdoAM Hx=2 YA Aoz A
A FFoAe oid WnEg 3349] 418k
o] WAIstT, HYdelMe uihd oF 1800%e] A
BIEo] EAS 873l dYg v glont
o, ol IFuelMe B /e F Bust® gl
< ¥ o] Eopol tig A metxiat Hol x|
%3, HFF o] Aoz g 4] AF BYE
w2 wie e R et

oA 7EA] BFo] AFH2A-E o + vk
I 4EA ey o F M Fadkn &3 e
AREA ARG WRE X3 Bl
F57t 5831t Musk 52 Wg wt=g 2
d 73X e] B2 3571 1-2.4 mg/m? o)A
Q 7AS EIHE g dis) 7R 9ol ol
A9, 34, #H71E, 18X, 2w e
g SAE A5e- 3A E=e @A olg
2o =29 A o] dcka PP,
AA £ sedY o Fa% & WiE g
1S Aol sl R, A4 B3 F
gl X5 A= Aod/ 3] R He)
of me} o2, AWdEYe] £3 1mg?d F 2.4
- 6ng9 WF g9-8 T3t Yo,

Ql=e] 739 Agll A Ukl gt 712HE
& 15% -64% ', &7 A Wx E§

15% -30%% tFstAl Basni? B AF
oA e Urlel] Wi 2A3E 1656%, ol& QAP
Az Hae] 8 S%E vlud wglitl A
A o]y g Aol AT U Su-Ae] AF 7F
o] €5k7] wjFolgln Azt

A g ogolj] Aeloly wg viee 3L
i A #F(measuring) ¥ & (mixing) >4 ¥
(forming) — 2.¥-(oven) — 7F&(decoration,
processing) — ¥£%(packing) 2. °] & 3
o B Al uige] Il drkgel
| H=r B AR AR, )4
Adolvt FR7] o] A e divy 3
QAo whEbA Wb iRt e 2 o)2 Q)
g S&7] A fHgo] e Aoz F4H
=, 979 =FEL R 1 754 FHEQ
o] YA A9 AMYFES o I ATE
ojm ¥ hgoht XATHE: G AM-ETE
< AT il A Aex Q. dAAR
B E=EoA WUrhRe] o3t Am-golgln
gt 222 F 192 A o= A%
ol u} wighalel #al 2FEAY 253 79
o] Slof P elMe] gele) w2 Hxr) dn}
v #a%kx] ZElEn 3leul, Houba 59
W7 TR 0.2¢/m’, Y BA%E 0.5
mg/m P E7A] FE 4 At "WrpE gzt
2% 387] ] AL A gl 8t
Act.

% OE olfEE felvel] Ay wolu
A & AW HolM 79 B ¢m, iREg
Ao Y3l Homg Wil AY 1w
29 77 87 7] diez s e, A
A A AEAE tdes § A dele]
2] olgell WrkRe FEE Ao WiRE A=
o tig AEE ¥Y F w3 Has g,
ojAL thE Tl tiF Ax g v]A Ao
2 Az e, 48 9 939 F$ ojl2E
(AR)o] 72t A$E” £2 Hasled 2 =
oM e A8 Fag A9E B} 1 olfe

- 463 -



~ 4938 & B3 IEAANA YrHRA 2@ Au-gHNe] FHE-

ol AqiRe] Aol oM B U2
ERE ARSI HiE FME Alol2EE
ARS8 W8 Aolct A o] = MA| 250
Aie] Z2A F 14799 Aol FAdg Hol
ot ®3, 7H, 714N Bl 2%3ke 224
© A9l diRE ATl Fodsim ot Al ¢ vl
ol SR e 485t o8 A%,
T A7ETe] AL Bug Qg Bolge ¢
glele] A7 FHAAsA] gAvtn . uke}
A Z As|ate] WrkRR QIR We] #d
§& Holx 5% ool E Holgkm didnt.

B =Rolxe} 2ol tiagle] Tl 2l
o] ®gjs}s]o] glo] Ajmke} FHARI} 2l o]
E9] U9l 3L 9ol AF3 uiet 2
2 7 & 2ol ME Y& FR/e W
g AHgshe Aolvl we vE A A ES A
o1& ThE 9 R E-S AMgshedl, ARIFA
o]FL 2 AF FA WAt o]Foixe A
< 1A AMEshe Ukl whE 23 A
o] zjel7} k& AHeog AYZEYAR LR F
Foll Mg zlole= e dges e o
E(Torri Co.)9] HHFAxAIEE A1 wheat
o= ¥ zo)7t gl oA & e v
ko] 11-13%, W EE 7-9%= Fxxe ¢
24 vlsF PghE I i es
e &F g g2 (major allergen)?
el 48 g Ao Algdr)

AEE, AEHE 2242 47 1:10 w/ivd
1:100 w/ve g ZHALE Alg§ ol o] &
oA ThE FE2M SNGRIAIEE AlgY
stRon}, ojx Frrl AR, AEsE T}
5 e Azhgol duht thEgA] & 4 glod
o|& doliax}l st ARG A} z+
zte] Fxot W7H AARFE vaA Belke
100%2 FYstent 28y 1:10 w/v, 2
# 1:10 w/vel Z8E 2 96 E 1:100 w/vE
o A=s}t 271 W8N (73% vs 46%. 77%
vs 27%) AEPAIR o AAsictn geksn,

FESE ATt 2|7t A (HAE 73%,
Eol% 100%).

U7HE ) AT 4TS A Wb
of & Z2rgol oM o A Yehta, o
2 Qg Ay Ha 32t 25 gkl olfe
AESAR] ofd Aol7l UL = UBRAT o]
AL SHe Y ] A9l o 4HE A
o] g Aoz Azign. HAR drl= #He
7.8d 4 5(6/0¢ -22d), ozl 433+
3.5 (2N -19d) o8 dal 22t fodt
A L8 2RI (p € 0.05), A¥ERE,
A= 30ui7} M B9ka(52%. 48/93), A=t
= 20ui7F 7V B9tom(39%, 21/54), ©1&
o5l wigka} 5 oY ZR3 AL vlws] B,
a #polE Halo] & 4 Utk(p < 0.005, Fig.
5). ¥ oxle iR Moy XAkl 2%
3ol AR HH 54 A= 2R F 49
(7%)%F Wi 2F-=o] it o|Rez & u)
Aol FA 717k AQRA 7 WokR 7R
a3 fdasatn Y7, ojRe UrlRd
g =2 ot $E7] Age] dAAa) wedo] ¢l
I ole W 73] 8% 8Aveke
T 23EG W 2] digt de ddes
B2 oflEWE & F el ol e 9

80 ey
70
60

50

40 0 male
W female

0
20 #]
101]

<5 years 5 or more years
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