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The past ......

Bernardo Ramazzini described baker’s asthma
in 1713. Postulated a mechanical cause - the flour
becoming sticky in the chest when it gets together
with saliva, thereby obstructing breathing
(Ramazinni, De Morbis Articum)

In 1929 de Besche identified allergy to flour as
the cause of baker’s asthma and rhinitis — an IgE
mediated response



The present ......

Baker’s and millers continue to develop flour dust-related
allergy and asthma — allergens mainly wheat, rye and
additives (fungal alpha-amylase)

Prevalence of sensitisation to cereal flour: ~25%

Prevalence of baker’s asthma: 4-13%

South African bakers: unknown (increasing number of
reports from supermarkets)



Determinants of asthma phenotypes in supermarket bakers
(Baatjies, Jeebhay et al, Eur Resp J, 2009)

Atopic asthma Non-atopic Work-aggravated Occupational
asthma asthma asthma
Prevalence (%) 29/457 (6%) 29/457 (6%) 13/457 (3%) 60/457 (13%)
Determinants
Atopy - 1.23 (0.41 =3.76) | 4.15(2.29 - 7.53)

Polysensitization (> 3 aeroallergens)
Upper airway symptoms
- Ocular-nasal symptoms
- Work-related ocular-nasal symptoms
Previous episodes of high exposure
causing asthma symptoms
Self-reported ingestion- related adverse
reactions to grain products

6.28 (2.72 — 14.52)}

2.44 (1.12-5.29)*
1.56 (0.72=3.39)
1.43 (0.51 —4.00)

0.51 (0.21 — 1.25)
0.73 (0.30-1.78)
2.33(0.87-6.22)

2.54(0.65-9.93) | 5.54(2.78 = 11.03)°

2.91(0.92-9.20) | 6.02(3.26—11.11)°
430 (1.34-13.77)4 3.13 (1.78 — 5.49)°
5.77(1.74 - 19.15)9 2.80 (1.43 - 5.52)*

- 6.35(2.03-19.83)*




Sensitisation to cereal flour allergens is a major determinant of
fractional exhaled nitric oxide (FeENO) — marker of allergic airway

inflammation (Baatjies et al, OEM, 2013)
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Table 4 Predictors of elevated fractional exhaled nitric oxide (FeNO) (>25 ppb) stratified by atopy and smoking among bakery workers in
separate multiple logistic regression models

Predictor Smoking (OR, CI)* Atopy (OR, CI)*
Smoker Non-smoker Atopic Non-Atopic
Serum specific IgE
Wheat (>0.35 ku/l) 3.5 (1.5 to 7.9) 3.8 (2.1 10 6.9) 3.9(1.7 t0 9.5) 4.1 (1.6 10 10.3)
Rye (>0.35 kU/) 3.7 (1.6 to 8.7) 44 (241079 32(1.41t07.3) 6.5 (2.5t0 16.4
Fungal o amylase (>0.35 kU/I) 2.6 (0.2 to 35.7) t 2.9 (0.4 to 19.4) t
Cereal flour sensitisation [31(1.4t07.1) 4.0 (2.3 0 7.2) 3.8(1.6109.2) 5.0 (2.0 to 12.5) |
Probable baker's asthma 1.5 (0.4 t0 6.2) 2.4 (0.8t0 7.1) 0.8 (0.3 to 2.5) 43 (1.1 t0 16.3)

*Adjusted for age and recent chest infection.
tUndefined since none of the subjects had elevated FeNO (>25 pph).




Exposure to flour dust in South African supermarket bakeries -
markedly elevated dust exposures (>0.5mg/m?3)

(Baatjies et al, Ann Occ Hyg, 2010)

Job title k n Inhalable dust (mg m > ) Wheat allergen (pg m > )
AM GM GSD Range AM GM  GSD Range

Bread baker 57 112 1.83(133)225 025729 20.67 (13.66 )2.66  1.79-69.65
Confectioner

19 38 085 065 208 0.11-3.33 781 582 225 0.82-30.68
Baker supervisor 7 13 072 056 205 020-267 6.18 499 193 228-17.79
Bakery manager 7 13 072 051 234 0.12-248 793 341 401 0.32-40.28
Counterhand 19 35 035 028 1.8 0.11-196 280 1.16 481 0.002-29.86

Overall 109 211 127C081) 261  0.11-7.29 1371 (6710409  0.002-69.65
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Inhalable dust (mg/m3) is highly correlated with wheat allergen
concentration (#g/m3) in environmental samples
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Wheat and rye allergen concentrations (xg/m3) in flour dust
samples are highly correlated



Exposure-response relationships for wheat allergen exposure
and asthma (Baatjies et al, submitted OEM, 2013)
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Figure 1a. Relationship between various clinical endpoints and wheat
allergen concentration among atopic supermarket bakery workers



Atopy is an effect modifier for wheat sensitisation among bakers
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Supplementary Figure 1. Relationship between wheat sensitisation and wheat
allergen concentration among supermarket bakery workers, stratified by

atopic status



Effectiveness of interventions to reduce flour dust exposures in

supermarket bakeries

(Baatjies et al, submitted OEM, 2013)

BASELINE POST-INTERVENTION AVERAGE
n AM GM GSD Range n AM GM GSD Range CHANGE (%)
Inhalable flour dust (mg/m")
TOTAL OVERALL 176 1.35 086 264 0.11-7.29 208 064 043 256 0.01-4.07 -50%
LID AND TRAINING 70 125 085 244 0.12-86.57 85 0.61 039 277 001-3.27 -54%
TRAINING ONLY 70 158 095 289 011-7.29 78 070 047 243 0.07-4.07 -51%
CONTROL GROUP 36 1.1 074 254 0.11-5.25 45 062 044 2.41 0.06 —2.55 -41%
Wheat allergen (uglma)
TOTAL OVERALL 176 1449 7.07 4.21 0.00 -69.64 206 7.04 312 417 0.05-48.56 -56%
LID AND TRAINING 70 1460 7.25 474 0.00-62.75 85 6.08 3.1 3.81 0.06 —35.28 -57%
TRAINING ONLY 70 17.21 852 396 0.24-69.64 76 7.80 2.80 507 0.06 -48.56 -67%
CONTROL GROUP 36 898 470 3.51 0.34 -51.90 45 7.57 379 345 0.51-4225 -19%

Group randomised intervention
study of supermarket bakeries (n=31)




A multi-faceted focused intervention yielded the greatest
reduction in flour dust and allergen levels in bakeries

Model variables Inhalable flour dust particulate (In) mglm3 Wheat allergen (In) ugfm3

N B p-value % change N B p-value % change

Fixed effects of individual interventions

Lid used correctly by bakers 164 -1.10 <0.001 -67 163 -0.82 0.029 -56
Training instruction received 311 -0.77 <0.001 -54 309 -0.99 <0.001 -63
Divider oil for rubbing work dough tables 139 -0.99 <0.001 -63 138 -0.84 <0.001 -57
Rubbing of dough table with flour 146 -0.79 <0.001 -55 145 -0.73  0.001 -52
Low dusting of tables 163 -0.79 <0.001 -55 162 -0.75 <0.001 -53
Gentle handling and opening of bags 133 -0.89 <0.001 -59 133 -0.70 0.007 -50

Combination of interventions

No intervention 103 0 - - 103 0 -
Applying all 5 methods of control 10 -1.61 0.029 -80 10 -1.26 0.074 -72
Applying only 2 methods of control 7 -0.65 0.208 -48 7 -0.94 0.190 -61

Applying any one method of control 66 -0.60 0.057 -45 66 -0.53 0.126 -41




Research Impact and the future ......

Prototype mixer tub lid is being introduced into all bakeries of this
supermarket chain nationally

Health and safety training instruments (video and handbook on
flour dust control) integrated into the general induction and on-
going training programme of supermarket chain

Further studies of this cohort to ascertain the long term impact and
the extent of sustained reduction in exposures and disease
burden in these bakeries

Exposure limits for flour dust (0.5 mg/m3) may not be protective —
review of ACGIH, Dutch, South African exposure standards
(South African regulations are currently being revised — window of
opportunity)
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