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Allergy to flour was studied by many autbors (2, 3, 4, 7, 9,
16, 29, I,!,, 35, 39, etc.). However, few investigators used
cballenge tests as a diagnostic tool (20, 23, 35, 36). To us,
challenge tests appeared particularly indicated in studying the
allergy to flour since. 1) Many if not most allergic bakers
display concomitant positive skin tests to various allergens
(4, 5, 9, 16, 20, 29, •},2, 40) ; in these subjects a careful anam-
nesis could occasionally distinguish between latent and mani-
fest allergy. For instance, in bakers with paroxysmal dyspnea
occurring only at the working place, a concomitant positive
skin test to bouse dust expresses only a latent allergy; but in
bakers with asthma attacks both at work and at home (even
during holidays or leaves), allergic etiology may be diflicult to
assess. 2) Anamnesis and skin tests are not sufficient wben
studying the part played in flour allergy by its contaminants
(arthropodes, fungi, bacteria). 3) In occupational respiratory
allergy, challenge tests reproducing the spontaneous com-
plaints are tbe most convincing diagnostic procedures (30,

31)-
Modern equipment diminisbcd considerably the incidence

of allergy to flour (33), utilization of persulfate (41) was

* Present Address: J. B. Pierce Foundation Laboratory, 290 Congress Avenue,
New Haven, Connecticut 06519, U.S.A.
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prohibited in most countries, but allergic bakers still exist
since contact with flour dust is difficult to prevent.

We planned to investigate in stibjects occupationally ex-
posetl to flour: i) Allergy to flour and its main contaminant
arthropodes as well as non occupational allergy to house dust,
bacteria, fungi and pollen. 2) The various clinical forms of
respiratory allergy encountered in bakers. Our study was de-
signed as an investigation of clinical allergy and not as an epi-
demiologic one. Therefore, only usual clinical diagnostic meth-
ods were employed (anamnesis, skin tests, challenge tests).

M A T E R I A L

Forty-three consecutive subjects with occupational exposure to wheat flour and
\vith allergic respiratory complaints were included in this study. Subjects
occupationally exposed to grains were excluded from the study, with the ex-
ception of one subject, exposed both to wheat flour dtist and wheat grains.
Tbese 43 subjects will be designed as bakers, thotigh only 40 of them were
actually bakers; three had managing positions in a bakery. Clinical diagnosis
in these subjects was: allergic rhinitis (4 subjects), allergic rhinitis and bron-
chitis (12 stibjects), allergic rhinitis and asthmatic bronchitis (13 subjects),
allergic rhinitis and asthma (14 subjects). Diagnostic criteria: rhinitis as
Dishoeck (8); allergic bronchitis': spastnodi'c cough with sputum elimination,
eventually with chest tightness; allergic asthmatic bronchitis: mild paroxysmal
dyspnea with chest tightness, cough and in tnost subjects with some expectora-
tion; bronchial asthma: severe paroxystnal dyspnea having the character indi-
cated by the Comtnittee on Che etiology of chronic broncliitis (6).

M E T H O P S

a) Anamnesis was considered as very suggestive, suggestive or not stiggestive
for sensitization to a certain allergen (criteria in Popa et al. (31).

b) Skin tests. The following allergens were used: t) Flour. Wheat flour was
incubated 48 hours with physiologic btiffered saline (pll 7.2) ; the supernatant
AVas cetitriftigated 10' at 3,000 r.p.m., sterilised by passing though a Seitz filter
and used in intradermal and inhalation tests. This concentrated allergen was
kept in refrigerator at 4 ° C ; fresh solutions were prepared every 21 days. For
intradermal tests, first a i/t,ooo dilution (weight/volume) was used; if it

' We are not using the conventional criteria (6) for chronic bronchitis, be-
cause in any allergic disorder (e.g. bronchial asthma, urticaria), duration of
symptoms has no diagnostic significance.



elicited no positive reaction, it was followed hy a more strong concentration,
i.e. i / ioo (dilntion was made in physiologic buffered saline). 2) In the subject
with concomitant occupational contact with wheat Riain the Hollistei-Stier,
Grain Mill Dust was also employed (500 PNU/ml)- 3) The main arlhro/iojrs
contaminating the flour in our country (27) are: Tyroglyphus farinae (class
Arachnitla, order Acarina), Tenebroides mauritanicus, TriboHum castaneuai,
Calandra oryzac, Calandra granaria (beetles—class llexapoda or Insects, order
Coleoptera), l?phestia kuhTiiella and Sitotroga cerealella (moths—class llexa-
poda, order Lepidoptera). With one exception, each was cultivated separately
at the Entomology Laboratory of the Central Institutes of Agricultural Research
(Bucharest). As Calandra granaria \vas cultivated with TriboHum castaneum
and as no isolated culture of the former was available at that time, we pre-
pared a mixed extract. A separate allergen from TriboHum castaneum was
prepared from the respective beetle cultivated alone. All these arthropodes were
carefully separated from their nutrient media (grains) and allergen extraction
proceeded as indicated by I'crlinun (28). For skin tests, arthropode allergens
were used in a 1/100,000 dilution {Frinberg 10). 4) Pollfii. Standard groups of
Bencard Pollen Allergens (A,., as well as B,, B.̂ , B.,, B^, B,,, B,,,, B,,) were
tested by the scratch method. The Pasteur Pollen ("Pollen de graminees") was
employed together with 15encard pollen and used in intradermal testing (con-
centration 1/1,000,000 and 1/100,000 beginning with the highest dilution). 5)
House Jiisl, four sliimlard hacteiial groups (F,, F.,, F.,, r,F) and tlirrc slimdard
mould groups (A,,,, M,,,, M, , ) contained in the Bencard Skin Testing Cabinet.
The original concentration of Bencard intradermal test solution was used, with
the exception of bacterial allergens which were employed in a i / io ' ' ' \veaker
concentration. If a standard group elicited a positive reaction, its components
were tested separately. Intestinal bacteria (most comprised in Fr, group, Bencard)
as well as Hollister-Stier allergens were used in concentration of 20 millions
bacteria/ml).

c) Provdcalioii lesls. Nasal and bronchial provocation tests were carried out
as publissed before (30, 31) with one difference: each bronchial test was pre-
ceded by a control test with the corresponding diluent. Kvery subject was sub-
mitted to a set of challenge tests comprising the following allergens: flour,
arthropode extracts and, with the exception of pollen, all other allergens pro-
voking a positive intradermal response irrespective of any anamnesis suggestion.
One subject had also a bronchial test to grain mill dust. Concentration of these
allergens varied according to the route of administration (Table i ) . For flour
and arthropode allergens prepared in our laboratory control cballenge tests
were performed in subjects with allergic rhinitis and bronchial asthma having
no occupational contact with them (7 subjects for each allergen) ; the highest
concentrations from Table i were used. In the bakers, the route of admini-
stration was as follows: 1) rhinitis: nasal tests; 2) rhinitis and bronchitis: nasal
and bronchial tests, provided the acetylcholine (AcCh) test -vvas positive. Two
subjects with negative AcCh test \vere submitted however to these tests. 3)
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TABLE I

Concentration of Allergens Used in Provocation Tests.

Provocation
test

Grain mill
dust Flour Arthropodes*

Non
occupational

allergens
{7r of the

original cone.
of Inhal. tejt

vial)

Nasal
Bionchial 5,ooo-io,ooo§ PNU

1%

l-2O%

~ \

~ \

* Testing with arthropodes began with a group test in concentration
prising the seven arthropode extracts in the concentrations specified above,
was obtained, individual extracts were used, but iit lower concentration
order to point out the offetuling allergen.

§ The higher concentration was used onl)' in subjects whose personal history ^vas higi;
suggestive for sensitization to that allergen.

i' Bronchial tests with flour began with i per cent concentration; it w
cent if no asthma attack occurred after 60'. Two days afterwards, 20 per
was employed if the 10 per cent had given no positive response.

O.I per cent, co>
If a positive rts
(o.oi pe'- cent), i

as raised at 10 p
cent concentrat;

Rhinitis and asthtnatic bronchitis: bronchial tests and in tnost cases, for most
allergens, nasal tests also. 4) Rhinitis and asthma: bronchial tests and, in 5
subjects, nasal tests to flour, too.

d) Acetyle/ioline inhalation tests were performed with the same nebtilizer
(Drager Aerolette) and using the same criteria of positivity as bronchial provo-
cation tests (31). All subjects with bronchitis and asthmatic bronchitis were
submitted to these tests. Three asthmatic subjects had also an AcCh test. Sub-
jects with ventilatory impairment were given Novodrin" and registration of
spirographic values (FEVi.,,) followed after 20'; at least 10 per cent FEVi.o
augtnentation was required for a test to be considered as positive.

e) Spirograpliic •values were recorded in all subjects the daj' they were
examined for the first time. For the sake of brevity the spirographic values
will be designed as "tiormal" or "ventilatory obstructive impairment" (C. V.
X ioo/VEMS less than 70 per cent).

" Novodrin =; Dl-3,4-dioxyphenyl-ethanolisopropyIamine sulphate i per cent
(VEB Chemisches Werk, Berlin-Gtiinau, D. D.R.).



h

163

(2^

Cd rt

S « i

<

3 3 0

c
o
0



No.

I .

2.

3-

4-

5-

6.

7-

8.

9-
I O .

1 1 .

1 2 .

13-

14.

15-

16.

' 7 -
18.

19.

2 0 .

2 1 .

2 2 .

23.

24.

25.

26.

27.

28.

Subject

O.J.

D. C.
R. II.

\.A.
I. M.

E. T.
C. E.

V. c;.
N. A.
P. E.
T. E.
D.I.
P. D.
M.I.

F. I.
I-J-

C. M.
B. C.

s. c;.
Z. G.
A. S.

(;. c;.
T. A.
C. D.
M. c;.
(;. I.
M. N.
T. P.

Diagnosis

Allergic
rhinitis
Idem
Rhinitis
vasomotoria
Idem
Rhinitis
bronchitis
(allergen
known)
Idem
Idem

Idem
Idem
Idem
Idem
Idem
Idem
Idem

Idem
Rhinitis,
asthmatic
bronchitis
Idem
Idem
Idem
Idem
Idem
Idem
Idem
Idem
Idem
Idem
Idem
Idem

F

N

- (10%)

+ ( •%)
— (.0%)

— (io7)

+ ( "7')

- ( - 7 )
- ( i 7 )

+ ( 1%)
+ (.0%)

—(io7)
— (io70

•( i 7 )

— (io7r)
-(.o7)

—(.0%)

-l-( I'/i)

+ ( ''/')
+ ( 1 7' )
+ ( . 7 )
+ ( i 7 )

X

X

+ (io7)
X

— ( • 7 )
X

-( ,%)

—(io7-)

lour

B

X

X

X

X

X

X

—(20%)

X

— (2O7)
- (20%)

(2o7f )

—(20%)

—(20%)

- ( 2 O 7 )

— (2O7)
-1- (2o7)

(207)
-1 (2o70
-(2o7)
- (2o7 )
- (2o7 )

-1- (207r)
-! (2o7r)
-|-(2o7rO
H (2o7)
-1 (2o7)
H-(2o70
— (2O7)

Arthrop

N

T C

—

—

—
—

SC

T G
CO

TF
—

TM
T M

—
—

—

*

—
—
—

ii:-

*

• *

*

*

—

idcs

B

X

X

X

X

X

X

—

X

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—



Tests.

House

N

—

—

—

dust

B

X

X
X

X
X

Bacteri

N

Staph.

—

X

a
B

X

X
X

X
X

N

X

—

X

Ftnigi

B

X

X

X

X

X

AcCh

X

X
X

X
—

Spiro-
graphic
valties

N

N
N

N
N

— X N
N

— X

X

X
X

Staph.
Staph.
Strept.
Staph.

X

X
X
X

—
—
—
—

X

X
X

X

X

X

X

X

X

+
X
X
X

X

H-

N
N
N
N
N
N
N

N
N

X
X — X —

X
X

X

X
X

X

X
X

X

X
X

X

—

X
—

Prot.

—
X
—

X
—
X

X
—
X

-1-

N
N
N
N
N
N
N
N
N
N
N
N
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Tab!(

No.

2 9 .

3 0 .

3 1 -

3 2 .

33-
34-
35.
36.
37.
38-
39-
4 0 .

4 1 .

4 2 .

43.

Subject

P. C..
B. M.
I.T.
D. M.
D. M. T.
B.C.
I. M.
B.I.
I. c;.
S. M.
O.I.
A. G.
P.M.

P.O.
G. A.

Diagnosis

Rhinitis,
asthma
Idetn
Idem
Idem
Idem
Idem
Idem
Idem
Idem
Idem
Idem
Idem

Idem
Idem

Flour

N

+ ( 1%)

+ ( 1%)
+ ( >%)
- ( 1%)

- ( •%)
X

X

X

X

X

X

X

X

X

+ ( 1%)

+ (10%)

-i-( 1%)
+ (ro%)
+ (ro%)
-1( 1%)
+ { 1%)
+ ( 1%)
+ (10%)

f (10%)

4-(10%)

— (20%)

-\- Grain
mill dust

(10,000 PNU)

- ( 2 0 % )

— (20%)

\

Arthropodes
N

X

X

X

X

X

X

X

X

X

X

X

X

X
X

B

\

—
—
—

—
—

E.K.
*

—*
*

—*

E.K.
—

* = Provocatioti tests carried out only with Ephestia kiihniella.
-|- = Positive.
— =: Negative.
Staph. — Staphylococcus.
Strept. = Streptococcus.
Hem. = H. influenzae.
Prot. = Proteus.
V. I. = Ventilatory impairment.
? = Cough prevented correct AcCh testing.

R E S U L T S

Anamnesis was very suggestive for flour sensitization in all
subjects. In 16 subjects it indicated polysensitization (allergic
syndromes occurring during holidays or leaves too) ; these sub-
jects suffered from rhinitis ± bronchitis (7 subjects), rhinitis
and asthmatic bronchitis (4 subjects), rhinitis and asthma (5
subjects).
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fcont.)

House dust

N B

— —
X —
X —
X —
X —
X X
X —
y

x/

X —
X —
X +
X —

Bacteria

N

Hem.
X
X
X

X

X

X

X

X

X

X

X

X

B

X
—

—

—

X
—

—

—

—

X

X

Fii

N

—

X

X

X

X

X

X

X

X

X

X
X
X

ngi

B

—

X
—

X
—

—

—

—

—

—

X

X

AcCh

-1-
-1̂
X
-f

+
X

Nov.
X

Nov.
X

Nov.
Nov.

X

Spiro-
graphic
values

N
N
N
N
N
N

V. 1.
N

V.I.
N

V.I.
V. I.

N

X — X X X — Nov. V.I.
X — X Staph. X X Nov^ V-1-

Nov. = Bronchodilator test with Novodrin.
T C = Tribolium castaiieiim.
SC = Sitotroga cereaiella.
CG = Calaiidia gianaria.
T F =: X}'roglyphus farinae.
T M = Tenebroides mauritanicus.
EK = Ephestia kiihniella.
In parantheses: Concentrations w/v of flour and arthropode allergens.

Skin tc'sls. i) All subjects had a positive intradernial test to
flour (1/1,000 or i / i o o ) . 2) All subjects had at least two
positive skin tests to the arthropode extracts (Table 2 ) ; 32
subjects tested to Ephestia had 22 positive skin tests. With this
correction, skin tests to arthropodes presented in Table 2
amount to 96, resulting a mean of 3 positive tests per subject.
The difference between control subjects and bakers is statistic-
ally significant at a < o.O"; (in some cases p < o.oi) for both
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flour and arthropode extracts. 3) Fortyone per cent of the sub-
jects (18/43) I'eacted to intradernial tests with 1/100,000
"Pollen de graniinees" (Pasteur). None had a positive scratch
test to Bencard allergens. 4) House dust elicited a positive
i.d.r. in all but three subjects (93 per cent). Positive i.d. tests
to bacteria were noted in 29/43 subjects (67 per cent) ; these
subjects had one to four positive tests. Moulds evoked a posi-
tive test in 24/43 subjects (55 per cent) ; they had one to three
positive tests.

Provocation tests. Table 3 presents the results of nasal and
bronchial tests in each subject. In the same table are included
the acetylcholine tests and the spirographic values.

Clinical features, according to their etiology, are shown in
Table 4.

]) I S C U S S I O N

Allergy to flour. Anamnesis and skin tests seemed to indicate
that all our subjects were allergic to flour. However, provoca-
tion tests failed to substantiate this etiology in 12 subjects (27
per cent) : four reacted only to an insect extract, live only to
non occupational allergens (bacteria) and three to no chal-
lenge test. In thes 12 subjects, flour acted as an irritant; evi-
dently, anamnesis could not separate the irritative lrom the
sensitizing action. This is a most common tact in subjects occu-
pationally exposed to substances or dusts having both an irri-
tating and sensitizing activity (31). Stresemann recently re-
ported (35) that only 60 per cent of bakers with positive
skin tests had positive nasal or bronchial provocation tests,
an incidence similar to that we found (73 per cent).

A most important fact in provocation tests is to use a non
irritant diluent and allergen, anci in (very) mild bronchial
asthma (chronic asthmatic bronchitis), a strong concentra-
tion of allergen (32). Control tests for flour diluent and for
flour allergen were always negative. The 20 per cent concen-
tration of flour allergen was characterically required by the
subjects with chronic asthmatic bronchitis due to flour (see
"Clinical syndromes").

12 Ada Alk-i-^olugica, 25, 2-3
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In contrast with hronchial tests, in nasal tests no attempt
was made to estahlish a threshold concentration for Hour.
However, as Tahle 3 clearly points out, in most cases nasal
sensitivity is higher than bronchial one (patients 17 to 29).
"J'here were only two exceptions (patients 9 and 23) who re-
quired a higher than usual flour concentration (icj per cent) ;
this fact may account for the three negative nasal tests in
subjects with allergic rhinitis and positive bronchial tests to
flour (patients 25, 33, 34).

Allergy to grain mill dust. In the subject with concomitant
occupational exposure to flour and wheat grains, bronchial
test was positive to grain mill dust and negative to flour 20
per cent. This rather surprising fact is, however, in agree-
ment with i ) Personal observations: a) from two asthmatic
silo workors only one reacted to both flour (20 per cent) and
grain mill dust (10,000 PNLJ) ; b) in flour allergic bakers,
(three reacting to 20 per cent Hour and one to i per cent
flour) it was impossible to evoke a bronchial obstruction
with 10,000 PNU grain mill dust; c) a similar observation
concerns a subject with positive bronchial test to Bencard
flour (i per cent) but with no reaetion to Bencard grain mill
dust I per cent). 2) Data reported by Klunker (18). Further
studies are needed with various concentrations and fractions
of flour and grain dust allergens before any relationship be-
tween them could be either supported or denied.

Allergy to arlhropodes. Our subjects were sensitive to Tri-
holuini castaneum, Triboliuni castaneuni and Calanclra gra-
naria, Tenebroides Mauritanicus, Sitotroga cereallela, Ephes-
tio kuhniella and Tyroglyphus farinae. Sensiti/zation to ar-
thropode contaminants of the flour was previously assessed
by intradermal, prick or "epicutaneo reaetion" and rarely by
challenge tests (19, 23, 36). Skin tests diselosed that allergie
bakers had more frecjuently positive skin tests to the insects and
aearina contaminating the flour than eontrol nonallergic sub-
jects (each subject had three positive tests—arithmetie mean-).
A manifest allergy (14) could be demonstrated in 8 subjects
(18 per cent). Without provocation tests, an overevaluation of



the arthropode allergy Avould have been unavoidable. Provo-
cation tests allowed to single out the offending allergen. Sensi-
ti'/.ation to arthropodes was associated but in 2 cases with sen-
sitization to flour: in both subjects insect sensiti/ation repre-
sented the only causative allergen.

Part of the arthropodes considered in our series as offend-
ing allergens were already known to produce respiratory
allergy in hakers or general population: Tyroglyphus farinae
(37), Tribolium castaneum (3), Calandra granaria (17, 34),
Ephestia kuchniella (5, 16, 23, 24, 25, 26). We could not
find any reference concerning sensitization to Tenebroides
Mauritanicus antl Sitotroga cerealella.

Allergy to other arthropodes contaminating the flour was
presumed, suggested or demonstrated by various authors ( i ,
5, 7, 12, 13, 17, 19, 21, 22, 36, 39).

Pollen allergy. Anamnesis failed to indicate in any subject,
even in those with positive i.d.r. that pollen migiit act as an
allergen. As our subjects have already been submitted to many
challenge tests, Ave deliberately refrained from provocation
tests with another allergen not suggested by anamnesis.
Others reported a similar incidence of pollen allergy (skin
tests) in allergic bakers (5, 9 ) ; Sc/rivartz (33) lound three
bakers with allergy to flour and seasonal (pollen) rhinitis.

Allergy to house dust and bacteria. There were 93 positive
skin tests to these allergens. In 9 cases only ('— 10 per cent)
provocation tests were positive: five to stapbylococcus (pa-
tients 1, 13, 14, 15, 43) and, one each to house dust (patient
40) , streptococcus (patient 14), Proteus (patient 28), Hae-
mophilus influenzae (patient 29) ; a subject was sensitized to
both Streptococcus and Stapliylococcus (patient 14). Tn every
subject with positive challenge tests the respiratory com-
plaints persisted during holidays or leaves. However, there
\\'ere other eiglit subjects whose respiratory complaints ncA'er
cleared completely after long lasting leaves (infection ?). As
remarked by Pestalozzi & Sclinyder (29), asthmatic bakers
may offer a less clear cut relation between respiratory com-
plaints and exposure to flour than bakers Avith rhinitis. Provo-
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cation tests niay help considerably in tlistinguishing the non
allergic contributing factor, e.g. infection from the allergic
determinant in an allergic baker with frequent respiratory
complaints outside the working place.

Some of the moulds we used in skin and challenge tests
are encountered also in the atmosphere of bakeries (38).
None of them could be incriminated in the etiology of re-
spiratory allergy syndromes in the bakers under study. Smut-
fungi (15) were not investigated in these subjects.

Acelylchol'tnc inhalation lesl. Two comments only about
this test: in subjects with chronic asthmatic bronchitis, it Avas
necessary to nebulize i per cent AcCh 3' to 5' in order to ob-
tain a positive bronchial reaction. In allergic bronchitis, AcCh
nebuli/.ation lasted 5'; in 6 subjects the test was positive b'lt
the FEVi.,, diminished with 15-20 per cent and the clinical
signs of bronchospasm were miltl. In the remaining 5 subjects
the test was negative. In the asthmatic subjects under study,
as well as in (jther asthmatic subjects, the test always gave us
streng positive results. Though the AcCh test was non quan-
titated, it resulted that cholinergic hyperreactivity seemed to
parallel the clinical severity o( the various bronchial allergic
syndromes.

Clinical Features in Bakers zvitli Respiratory Allergy

The present study had no epidemiologic character. All
statistical data concerning age, sex, length of occupational ex-
posure do not concern a population submitted to identical
environmental factors and selected at random. Thus only brief
comments will be made.

Length of occupational expositre. Rhinitis and bronchitis
appeared after 9.1 years of working while bronchial asthma
after 14.0 years; in this regard chronic asthmatic hronchitis
ressembled much bronchial asthma (2, 13). All our subjects
had rhinitis: it was always (alone or associated to the bron-
chial syndrome) the first to appear. Any difference existing
in the length of exposure till the first respiratory complaint
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appeared was not due to rhinitis but to the bronchial syn-
drome. In other words, bronchial asthma did not appear later
because many years elapsed between onset of rhinitis and
onset ot' asthma. Bronchial asthma and asthmatic bronchitis
appeared later because subjects "who Avere more prone to
develop a bronchial aller<fy required a longer interval of
exposure than those M'hose allergic manifestations remained
at the upper respiratory level or, it involvinii; the bronchi, did
not exceed a mild form (bronchitis). Sex (vide infra) might
be one factor determining this surprising phenomenon. Other
authors have also reported that rhinitis occurred after a
shorter interval of Avorking than asthma (5, 20, 29, 33, etc).

Age al onsci. The occupationally as well as the non occu-
pationally sensitized bakers had the same age at the onset of
their respiratory complaints: 40 years. Rhinitis and bron-
chitis due to flour or arthropode allergy began at an earlier
life moment (34,1 years) than asthmatic bronchitis (42.1) or
asthma (43.0 years). Most of our cases of non occupational
scnsitization were due to bacteria; with one exception (a
Avoman, 24 years old), all other subjects had more than 33
years at the onset of their allergic syndrome (similar obser-
vation in other personal cases of allergic bacterial asthma).

Sex. Rhinitis ± bronchitis (16 cases) occurred more fre-
quently in females (10 cases) than in males. The contrary
Avould seem to occur in asthmatic bronchitis and asthma (19
Jiiales and 8 females).

Clinical svadrovu'S. Diagnoses of allergic rhuiitis and bron-
chial asthma are accepted by all authors and deserve no parti-
cular comment.

In allergic bronchiiis bronchial tests remained ncgatiA^e (in-
sufficient allergen or predominant niucosal reaction?), supp-
lying no etiologic information. Fortunately, allergic bron-
chitis Avas associated Avith rhinitis and nasal tests could be
used for etiologic diagnosis in all but one subjects.

The term asllnna/ic bronchitis AA'as employed in A'arious
senses. We simply meant a (very) mild bronchial asthiiia.
For the internist or chest physician, asthmatic broncliitis may



be a confusing name and should be avoided. For the allergist,
it might have a special meaning: a low bronchial sensitivity
to allergens (32). For instance, in the bakers investigated it
pointed to the necessity of employing high concentrations of
flour extract (20 per cent). In asthmatic bronchitis, if high
concentrations of allergen' are not used, bronchial obstruction
cannot be induced, the challenge test becomes false negative
and etiologic diagnosis is overlooked (32). Had we con-
sidered asthmatic bronchitis as a "classical" bronchial asthma,
we would have limited ourselves to the concentrations ot
flour usually employed in this syntlronie (i per cent or 10
per cent flour). In such a case it would have been imp<;ssible
to diagnose "allergic asthma due to flour".

Subjects with asthmatic bronchitis resemble the hay fever
subjects challenged with pollen by Feinberg ( T I ) ; the latter
subjects had a much lower bronchial sensitivity than subjects
with bronchial asthma. Asthmatic bronchitis links "classical"
bronchial asthma with allergic bronchitis. There is no clear
cut borderline neither between allergic bronchitis and asth-
matic bronchitis nor between asthmatic bronchitis and bron-
chial asthma {e.g. some subjects with asthma required a flour
concentration of i per cent while others, 10 per cent, close to
the subjeets with asthmatic bronchitis).

As stressed elsewhere (32) there is no need to liave one
more ill defined term (asthmatic bronchitis), besides that of
bronchial asthma. We used the term asthmatic bronchitis only
to emphasize some peculiar aspects of a clinical form of
bronchial asthma.

Summing up, in bakers with respiratory allergic complaints,
various concentrations of flour (and other allergens) should
be used in challenge tests, according to the route of admini-
stration—nasal or bronchial—and the clinical features—{e.g.
typical or mild bronchial asthma).

' In patients 13, 14, 15 (allergic bronchitis), 29 and 29, bronchial tests re-
mained negative in spite of using the highest commercial concentrations of
bacteria available (2,500 mil./ml—]5encard, and 2,000 mil./ml—HoUister-
Stier).
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SUMMARY

Allergy to I lour, to se\'en arthropodes contaminating the
flour, as M'cll as to pollen, bacteria and moulds M'as investi-
gated in 43 bakers with allergic complaints; all had rhinitis
alone or associated with bronchitis, asthmatic bronchitis or
bronchial asthma. Etiologic (allergologic) diagnosis relied
on anamnesis, skin tests and challenge tests (nasal and bron-
chial). It resulted that the offending allergens were flour (31
subjects, including one baker allergic to mill dust), arthro-
podes (8 subjects—4 sensitized also to flour), house dust
(one subject, sensiti/.cd also to flour). In 3 subjects it was
not possible to fintl out the causative allergen.

The authors discuss the necessity of performing challenge
tests with various allergens, in various concentrations; in
mild bronchial asthma (chronic asthmatic bronchitis) bron-
chial testing required stronger concentrations of allergens
than in typical bronchial asthma.
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