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Hazards of challenge tests in atopic dermatitis
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It is sometimes desirable to perform challenges
with foods or food additives in children with
atopic dermatitis (AD). Such challenges can be
open, single-blind, or double-blind. The need
for this time-consuming and unwieldy proce-
dure is partly attributable to the lack of any
other reliable clinical or laboratory test. The
failure to develop a simple test can be ascribed
to the numerous immunological and pharmac-
ological mechanisms which operate in food or
additive intolerance. Some sort of test is re-
quired chiefly because parents’ observations
about food intolerence are notoriously unre-
liable (1-3).

Challenge tests are fraught with difficulties,
but perhaps the most serious hazard is that the
procedure may arrive at the wrong answer,
leading to the inappropriate inclusion or exclu-
sion of an item from the child’s diet. Possible
hazards are briefly described below, with atten-
tion given to the final one which has caused us
particular problems-anaphylactic shock (4).

Nature of food being tested

Difficulties arise if a cooked food is used for
testing and the patient is only sensitive to a raw
food (5, 6), or vice versa. Cooking has been
shown to reduce the sensitizing capacity of
cow’s milk (7), and intolerance to raw but not
cooked egg, potato and fish are well-described,
although it is rare for these latter foods to be
taken raw, and the use of uncooked food items
for challenges is likely to produce an excess of
positive responses. The simple but time-con-
suming solution would be to perform all food
challenges with both raw and cooked foods.

It is unclear what dosage of different foods is
required to exclude food intolerance. The dos-

age used in studies employing encapsulated
foods is limited (8), and it is possible that larger
quantities of food may cause an adverse reac-
tion when smaller quantities do not. This must
apply particularly to instances of food intoler-
ance where a pharmacological mechanism is
involved, such as the adverse effects of foods
containing vasoactive amines. But it is also
known to apply to other foods such as cow’s
milk. For example, Hill et al. have reported
that whereas 8 to 10 g of milk powder (corre-
sponding to 60 to 70 ml of milk) is adequate to
provoke a response in some patients with cow’s
milk protein intolerance, other patients (with
late onset symptoms) required up to 10 times
this volume of milk daily for more than 48 h
before symptoms developed (9).

Double-blind challenges may by-pass important sites

The administration of food or additives in cap-
sules may by-pass the oral mucosa, thus elim-
inating possible local reactions in the mouth. In
practice, patients whose symptoms are exclu-
sively confined to the mouth are unusual, and
knowledge of this enables an alternative chal-
lenge procedure. In patients who are intolerant
to sulphites, it is well known that the adminis-
tration of sulphites in capsules or directly into
the stomach via a nasogastric tube usually fails
to provoke an adverse reaction, whereas the
oral administration of solution will succeed in
doing so (10, 11).

Failure to employ double-blind methodology

Failure to employ double-blind challenges in an
area where parental belief may be very strong is
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a potential hazard. An open challenge is an
open invitation to the overdiagnosis of food
intolerance. In the United Kingdom there is no
area of parental belief stronger than the associ-
ation between food additives and bad behavior,
but in one series, double-blind challenges with
tartrazine and benzoic acid were negative in all
26 children with a clear parental description of
adverse reaction (3).

Failure to employ double-blind placebo control

An error common to many studies of food addi-
tives in chronic urticaria (eg. Michaelson et al.
(12)), rendering them meaningless, was to em-
ploy a standard order of challenges, the placebo
always preceding the active substance. This,
plus the withdrawal of treatment immediately
prior to the challenges, was bound to lead to a
greater number of adverse reactions to active
substances.

The state of the disease in question

In chronic urticaria it is well recognised that
intolerance to salicylates is confined to patients
with active disease (13, 14). It is highly likely,
though unproven, that a similar situation exists
in atopic dermatitis. It is a common though
poorly documented observation that AD im-
proves and often disappears altogether while a
child is abroad on holiday, and while on holiday
the child can take with impunity foods which
normally provoke worsening of the dermatitis.
It is possible that a food challenge performed
during a quiescent phase of the disease may fail
to provoke an adverse reaction. The converse
could also occur; in the “angry back” or “excit-
ed skin” syndrome (15), patch tests may pro-
duce false positive reactions, although there is
no evidence of a similar phenomenon in atopic
dermatitis.

Tolerance

The mechanisms whereby children become tol-
erant or sensitized to foods and food additives

are poorly understood. The regular adminis-
tration of salicylates to patients with salicylate
intolerance quickly leads to a state of tolerance
to salicylate (16). The mechanism in this in-
stance, although not fully understood, is prob-
ably pharmacological (17). It is likely, although
unproven, that a similar phenomenon occurs
with certain food additives. Thus a double-
blind challenge performed while a patient is
regularly consuming a food may fail to provoke
an adverse reaction.

Additive effect of multiple intolerance

Where food intolerance exists in children with
AD, it is not uncommon for the patient to be
intolerant to several foods. In these patients, the
removal of only one or two offending items may
fail to help the patient. By the same token, it is
possible that when most or all offending foods
have been removed, the re-introduction of a
single offending food may not provoke any de-
tectable worsening of the dermatitis. This phe-
nomenon has not been objectively demonstrated
but may occur, and could account for a nega-
tive food challenge. A related but not identical
phenomenon is the patient whose adverse reac-
tion to a food is enhanced or facilitated by the
prior ingestion of acetylsalicylic acid (18).

A vanation of this problem is where food
intolerance is combined with allergy to pets or
house dust mites. Although it has never been
objectively verified, our own experience is that
where pet or house dust mite allergy is a major
factor, this may obscure the result of food chal-
lenges.

Disease suppressed by topical or systemic steroids

It is unclear whether the enthusiastic and liberal
application of topical steroids could mask an
adverse reaction to a food. It is a common
observation that the majority of adverse reac-
tions to foods in children with AD are of rapid
onset and urticarial in nature, and steroids
would not be expected to obscure these quick
reactions. Whether oral or systemic steroids can
obscure delayed reactions to food is unknown.



In practice, steroid treatment seems an unlikely
source of confusion.

The child has grown out of his food intolerence

The very short duration of food (19) and addi-
tive (20) intolerance, and the natural history of
AD, mean that by the time challenges are per-
formed some patients will have become tolerant
to items which previously provoked their der-
matitis.

Other factors necessary for positive challenge

In a subgroup of patients with exercise-induced
anaphylaxis, symptoms only occur if exercise
follows the ingestion of a particular food (21,
22). Exercise or the food alone fail to provoke
symptoms. Simple double-blind food challenges
would fail to provoke an adverse reaction in
such patients. This should not be a confounding
problem with food challenges in children with
atopic dermatitis.

Duration of observation

A brief duration of observation (eg. 4 h) after a
challenge will prevent detection of any delayed
reactions and thereby may fail to detect trigger
substances.

Failure to fully disguise the food being tested

A criticism of the technique of food challenges
with encapsulated food is that after the capsule
has dissolved in the stomach the patient may
eructate and thereby detect foods with charac-
teristic tastes or odors. This may be a problem
with adults, but is less likely to be so in chil-
dren. Some studies stretch credibility, an ex-
ample being the claim in one study of intoler-
ance to cola drinks (23) that children were
unable to distinguish between PepsiCola and
saccharin flavored fizzy water.

Statistical mishandling

A frequent error is to forget that a challenge
procedure may coincide with worsening of the
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dermatitis, so that there is a chance of the
wrong inference being drawn from a challenge
result. The risk of this happening can be quan-
tified, and the probability of such errors has
been discussed recently by Pearson (24).

Anaphylactic shock

It is well recognised that anaphylactic shock can
occur in some individuals as a result of the
ingestion of certain foods. Food challenges are
usually avoided in the face of a history of ana-
phylactic shock, because of the risk of a severe
reaction or even death. However, it is often
forgotten that anaphylactic shock is a potential
albeit remote hazard of any food challenge,
even in a subject who has not previously exper-
ienced anaphylactic shock. For example, in
Goldman’s classic study of cow’s milk protein
intolerance, anaphylactic shock had been noted
prior to cow’s milk challenge in 5 children, but
another 3 out of 89 children developed anaphy-
lactic shock as a new symptom after cow’s milk
challenge (25). In recent years, we have become
aware that anaphylactic shock represents a sig-
nificant hazard of food challenges in children
with AD who have been treated with an elim-
ination diet (4).

In 1984, we reported 4 children with AD in
whom the deliberate reintroduction of a single
food caused anaphylactic shock. The foods were
soya, chicken, corn and cow’s milk. In 2 pa-
tients spontaneous recovery occurred, but in 2
others resuscitation and intensive care were re-
quired. Since that time we have seen 2 further
cases of anaphylactic shock, one following a
planned challenge with peas and the other fol-
lowing the inadvertent ingestion of cow’s milk
protein. These 2 cases are reported below.

CASE REPORTS

Case 1

A child with exceptionally severe atopic dermat-
itis was referred to us at the age of 2 1/2 years.
He was bottle fed with a cow’s milk formula,
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and solids were introduced into his diet from
4.5 months of age. He suffered from AD from
the age of 3.5 months which was resistant to
conventional topical treatment, and he had re-
ceived two courses of oral prednisolone. Recur-
rent staphylococcal skin infections led to exten-
sive immunological investigations, but there
was no evidence of any underlying immunodef-
iciency disorder. Examination showed wide-
spread and severely inflamed atopic dermatitis.
There was a history of immediate scratching
and urticaria, followed by loose stools and vom-
iting after the ingestion of cow’s milk, wheat,
egg, green beans, cauliflower, pears, lamb and
chicken. Pineapple had been noted to cause, in
addition to the above, angioedema of the lips.

Because of the history of food intolerence, he
was admitted to hospital at the age of 2.5 years,
and treated with an elemental diet (Vivonex)
for 42 days. The skin lesions improved only
slightly on this regimen. In view of the severity
of the skin lesions and the fact that severe
dermatitis of the auditory meatus had prevent-
ed the use of hearing aids for over 6 months, he
was treated with intramuscular adrenocortico-
trophic hormone (ACTH) 40 units daily. He
remained on the elemental diet, and a restricted
diet was re-started, excluding foods to which he
was known to be intolerant. On day 52 of his
admission to hospital he received lunch which
included a small number of peas. Within 15
minutes he was noted to be deeply cyanosed,
with very poor air entry, hypotension, and gen-
eralized urticaria, and for a short time he be-
came unconscious. He was given intramuscular
chlorpheniramine and nebulised terbutaline and
recovered in minutes, so that 3 hours after
ingestion he just had some mild residual urtica-
ria which quickly settled.

Case 2

A boy with severe atopic dermatitis was first
seen at Booth Hall Children’s Hospital at the
age of 4.5 years. He had been breast fed for 4
months, but atopic dermatitis developed at the
age of 4 weeks. There was a history that in-
gestion of cow’s milk, chocolate, tomato, and

egg caused urticaria and angioedema, and ex-
posure to cats and dogs had been noted to
provoke asthma. Because of this history and the
presence of severely inflamed atopic dermatitis
he was treated with a trial of an empirical
elimination diet, and for 6 weeks he was per-
mitted to consume lamb, potato, apple, carrot
and parsnip and no other foodstuff. At the end
of 6 weeks only slight improvement was noted,
and foods were re-introduced singly without the
discovery of any new food triggers. At the age
of 5.5 years, by which time his dermatitis had
largely resolved, his mother purchased from a
“health food” shop some cheese which was al-
leged by the retailer to be completely milk-free.
(Subsequent enquiries revealed that this was a
“vegetarian” cheese prepared with rennet of
vegetable origin). Consumption of a small
amount of this cheese was followed 10 minutes
later by severe wheezing, cyanosis and obstruct-
ed respiration, and the patient told his mother
he was dying and then collapsed. The general
practitioner was called and administered an an-
tihistamine (trimeprazine) and a bronchodilator
(terbutaline), but although his general condition
improved he was admitted to hospital because
of persistent severe bronchospasm, which had
resolved by the following day after treatment
with intravenous hydrocortisone and amino-
phylline and nebulised terbutaline.

DISCUSSION

Anaphylactic shock comprises a rare but serious

potential complication of the use of elimination

diets in children with atopic dermatitis. As a

result of our experience, we recommend the

following strategy for all food challenges in chil-
dren with atopic dermatitis:

® We warn the parents (and for challenges in
hospital we also warn the nursing and med-
ical staff) of the possibility of dangerous reac-
tions.

e For challenges performed outside hospital
(which constitute the vast majority) we rec-
ommend that the new food is first rubbed on
to the skin, and the challenge abandoned if
an urticarial reaction is provoked. The ab-
sence of an urticarial reaction is no guarantee



that anaphylactic shock will not occur, and
most of our patients receive a sedating anti-
histamine (trimeprazine) nightly which may
obscure an urticarial reaction. A further
problem with this crude form of skin testing is
that it is not uncommon to find patients who
are unable to tolerate skin contact with a food
but who can ingest the same food with im-
punity. Nevertheless, we would take an obvi-
ous urticarial reaction as an indication for
extreme caution.

e For challenges performed outside hospital, we
recommend that both parents be present.

e When re-introducing a food for the first time
we now recommend that only a minute por-
tion (equivalent to a grain of rice) be given. It
is unclear whether there is a rational basis for
this strategy, as serious anaphylactic reactions
appear to be possible after ingestion of very
small quantities of specific foods (26, 27).

e We have not yet supplied parents with pre-
loaded syringes of adrenaline for home use.

It is increasingly appreciated that although
the major risk for anaphylaxis is in the first few
minutes after exposure to an antigen, severe
anaphylactic reactions can be delayed (4, 28).
In relation to food challenges, it has been sug-
gested that “since severe reactions occur rap-
idly, the patient should be watched for thirty
minutes” (29), but experience with one of our
patients suggests that dangerous reactions may
be delayed by many hours. There may be a
special hazard of delayed anaphylactic reactions
to cow’s milk protein (30), and it was this which
caused delayed anaphylaxis in one of our pa-
tients (4). For cow’s milk challenges in infants
with a history of cow’s milk protein intolerence,
we perform all challenges in hospital and keep
the child under observation for 12 h (30). One
option would be to insist on all food challenges
being done in hospital, keeping the child under
observation for 12 h, but this would be an
unrealistic burden for the family and hospital
alike. It is important to remember that although
the major clinical features of anaphylaxis are
angioedema and large airway obstruction, gen-
eralised urticaria, bronchospasm and hypoten-
sion, the features vary a great deal from case to
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case, so that, for example, shock can be a major

feature occurring without urticaria (31).

The relatively high incidence of anaphylaxis
in our patients has been commented upon, for
it is at variance with the observations of some
other workers (32). Our comments are:

e From discussions with colleagues, it is clear
that there is a general under-reporting of
serious episodes of anaphylaxis in childhood
due to foods. Qur original report mentioned
briefly a death occurring during a cow’s milk
challenge (4), and a recent, study was able to
report on no less than 7 cases of fatal food-
induced anaphylaxis (26).

e Our patients were a highly selected group of
children with exceptionally severe and wide-
spread atopic dermatitis, and constitute a spe-
cial group.

e In 2 of our 6 patients with anaphylaxis, the
trigger food was cow’s milk, and cow’s milk
is well-recognised to be an. especially potent
cause of anaphylaxis following a period of
avoidance (23).

e The remaining 4 patients had all received a
prolonged period of treatment with an ele-
mental diet, an exceptionally rigorous form of
antigen exclusion, and it is quite possible that
the use of such elemental diets may carry a
special hazard of anaphylaxis, for reasons
which are not known. The fact that anaphy-
laxis has not been a problem in those patients
who received a more conventional type of
elimination diet also incriminates the use of
elemental diets as a contributory factor.
However, those who have received this most
extreme dietary approach were also the most
severely affected patients, and it could be that
these constitute an especially vulnerable
group.

e None of our patients had been receiving beta-
adrenergic agonists, which are well known to
potentiate anaphylaxis (33, 34).

It appears that almost any food which is
capable of producing an immediate hypersensi-
tivity reaction is potentially capable of causing
anaphylactic shock. Foods well-described as
triggers of anaphylactic shock or explosive al-
lergic reactions are diverse, and include cow’s
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milk (25, 35), beans (35), fish (35), rice (35),
potato (35), nut (35), tangerine (35), orange
(36), soya (4, 37), chicken (4), corn (4), wheat
(38), banana (38), kiwi fruit (40), sesame seed
(41), sunflower seed (42), millet seed (43), man-
go (44, 45), chamomile (46) and celery (only
raw) (47) or when raw or cooked (48).
Anaphylactic shock is a constant worry when
dealing with patients with atopic disease and
food intolerance, and it is one of the reasons
why unsupervised dietary treatment and un-
orthodox approaches to allergy treatment (49)
are potentially hazardous. Even skin testing,
especially intradermal testing, carries the risk of
fatal anaphylaxis (50). Fortunately even where
reactions are severe it appears that a number of
children will grow out of their intolerance (51).

REFERENCES

1. May, C. D.: Objective clinical and laboratory studies of
immediate hypersensitivity reactions to foods in asth-
matic children. J. Allergy Clin. Immunol. 58, 500-515,
1976.

2. Bock, S. A.: Prospective appraisal of complaints of ad-
verse reactions to foods in children during the first 3
years of life. Pediatrics 79, 683-688, 1987.

3. David, T. J.: Reactions to dietary tartrazine. Arch. Dis.
Child 62,119-122, 1987.

4. David, T. J.: Anaphylactic shock during elimination
diets for severe atopic eczema. Arch. Dis. Child 59,
983-986, 1984.

5. Fries, J. H. & Glazer, I.: Studies on the antigenicity of
banana, raw and dehydrated. J. Allergy 21, 169-175,
1960.

6. Nater, J. P. & Zwartz, J. A.: Atopic allergic reactions
due to raw potato. J. Allergy 40, 202-206, 1967.

7. McLaughlan, P., Anderson, K. J., Widdowson, E. M.
& Coombs, R. R. A.: Effect of heat on the anaphylactic-
sensitising capacity of cows’ milk, goats’ milk, and vari-
ous infant formulae fed to guinea-pigs. Arch. Dis. Child
56, 165-171, 1981.

8. Bock, 5. A.: Gastrointestinal food challenge. Chap. 19,
pp- 311-317, in Lessof, M. H., Lee, T. M., Kemeny,
D. M. (eds). Allergy. An International Texthook.
Chichester, G. B. Wiley, 1987.

9. Hill, D. J., Ball, G. & Hosking, C. S.: Clinical mani-
festations of cow’s milk allergy in childhood. I. Associ-
ations with in-vitro cellular immune responses. Clin
Allergy 18, 469-479, 1988.

10. Delohery, J., Simmul, R., Castle, W. D. & Allen, D.
H.: The relationship of inhaled sulfur dioxide reactivity
to ingested metabisulphite sensitivity in patients with
asthma. Am Rev Respir Dis 730,1027-1032, 1984.

11,

14.

15

16.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Towns, §. J. & Mellis, C. M.: Role of acetylsalicylic
acid and sodium metabisulphite in chronic childhood
asthma. Pediatrics 73, 631-637, 1984,

. Michaelsson, G. & Juhlin, L.: Urticaria induced by

preservatives and dye additives in food and drugs. Br ]
Dermatol 88, 525-532, 1973.

. Moore-Robinson, M. & Warin, R. P.: Effect of sal-

icylates in urticaria. B. M. J. 4, 262-264, 1967.

Lumry, W. R. Mathison, D. A. Stevenson, D. D. &
Curd, J. C.: Aspirin in chronic urticaria and/or angio-
edema. J. Allergy Clin. Immunoi (Suppl) 69, 135,1982.

. Bruynzeel, D. P., van Ketel, W. G., von Blomberg-van

der Flier, M. & Scheper, R. J.: Angry back or the
excited skin syndrome. A prospective study. ]J. Am.
Acad. Dermatol. 8, 392-397, 1983.

Stevenson, D. D.: Aspirin desensitization. New Engl.
Reg. Allergy Proc. 7, 101-104, 1986.

. Asad, S. 1., Youlten, L. J. F., Holgate, S. T. & Lessof,

M. H.: Clinical and biochemical aspects of “aspirin-
sensitivity”. New Engl. Reg. Allergy Proc. 7, 105-108,
1986.

Cant, A. J., Gibson, P. & Dancy, M.: Food hypersensi-
tivity made life-threatening by ingestion of aspirin.
BM]J. 288, 755-756, 1984.

Bock, S. A.: Prospective appraisal of complaints of ad-
verse reactions to foods in children during the first 3
years of life. Pediatrics 79, 683-688, 1987.

Pollock, I. & Warner, J. O.: A follow-up study of
childhood food additive intolerence. J. Roy. Coll. Phys.
21, 248-250, 1987.

Kidd, J. M., Cohen, 8. H., Sosman, A. J., & Fink, J.
N.: Food-dependent exercise-induced anaphylaxis. J Al-
lergy Clin. Immunol. 71, 407-411, 1983.

Buchbinder, E. M., Bloch, K. J., Moss, J. & Guiney,
T. E.: Food-dependent, exercise-induced anaphylaxis.
JAMA 250, 2973-2974, 1983.

Wilson, N., Vickers, H., Taylor, G. & Silverman, M.:
Ohbjective test for food sensitivity in asthmatic children:
increased bronchial reactivity after cola drinks. BM]J
284, 1226-1228, 1982.

Pearson, D. ].: Problems with terminology and with
study design in food sensitivity. Chap. 1, pp. 1-13, in
Dobbing J (editor). Food Intolerance. London, Bailliere
Tindall, 1987.

Goldman, A. S., Anderson, D. W., Sellers, W. A.,
Saperstein, S., Kniker, W. T. & Halper, S. R.: Milk
allergy. 1. Oral challenge with milk and isolated milk
proteins in allergic children. Pediatrics 32, 425-443,
1963.

Yunginger, J. W., Sweeney, K. G., Sturner, W. O,
Giannandrea, L. A., Teigland, J. D., Bray, M., Ben-
son, P. A., York, J. A, Biedrzycki, L., Squillace, D. L.
& Helm, R. M.: Fatal food-induced anaphylaxis. JAMA
260, 1450-1452, 1988,

Evans, S., Skea, D. & Dolovich, J.: Fatal reaction to
peanut antigen in almond icing. CMAJ 139, 231-232,
1988.

. Greeberg, M. A., Kaufman, C. R., Gonzalez, G. E.,

Trusewych, Z. P., Rosenblatt, C. D., & Summers, R.



29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39

J.: Late systemic-allergic reactions to inhalant allergen
immunotherapy. J. Allergy Clin. Immunol. 82, 287-
290, 1988.

Soothill, J. F.: Food allergy in childhood. pp 87-101 in
Lessof M. H. (editor) Clinical Reactions to Food.
Chichester, G. D. Wiley & Sons, 1983.

Editorial. Infantile bloody diarrhoea and cow’s milk
allergy. Lancet 7, 1159-1160, 1984.

Smith, P.L., Kagey-Sobotka, A., Bleecker, E. R.,
Traystman, R., Kaplan, A. P., Gralnick, H., Valen-
tine, m. D., Permutt, S. & Lichtenstein, L. M.: Physio-
logic manifestations of human anaphylais. J. Clin. In-
vest. 66, 1072-1080, 1980.

Bock, S. A.: The natural history of adverse reactions to
foods. New Engl. Reg. Allergy Proc. 7, 504-510, 1986.
Jacobs, R. L., Rake, G. W., Fournier, D. C., Chilton,
R. J., Culver, W. G. & Beckmann, C. H.: Potentiated
anaphylaxis in patients with drug-induced beta-adre-
nergic blockade. J. Allergy Clin. Immunol 68, 125-127,
1981.

Toogood, J. H.: Editorial: Risk of anaphylaxis in pa-
tients receiving beta-blocker drugs. J. Allergy Clin. Im-
munol 81, 1-5, 1988.

Golbert, T. M., Patterson, R. & Pruzansky, J. J.:
Systemic allergic reactions to ingested antigens. J. Al-
lergy 44, 96-107, 1969.

Williamson, J. W.: Anaphylactoid reaction to oranges.
J. Florida Med. Ass. 48, 247, 1961.

Mortimer, E. Z.: Anaphylaxis following ingestion of
soybean. J. Pediat. 58, 90-92, 1961.

Rudd, P., Manuel, P. & Walker-Smith, J.: Anaphylac-
tic shock in an infant after feeding with a wheat rusk. A
transient phenomenon. Postgrad Med. J. 57,794-795,
1981.

. Linaweaver, W. E., Saks, G. L., & heiner, D. C.:

Anaphylactic shock following banana ingestion. Amer.
J. Dis. Child 730, 207-209, 1976.

40,

41.

42.

43,

44.

45.

46.

47,

48.

49.

50.

51.

DIAGNOSIS 107

Falliers, C. J.: Anaphylaxis to kiwi fruit and related
“exotic’* items. ] Asthma 20, 193-196, 1983.

Malish, D., Glovsky, M. M., Hoffman, D. R., Ghe-
kiere, L., & Hawkins, J. M.: Anaphylaxis after sesame
seed ingestion. J. Allergy Clin. Immunol 67, 35-38,
1981.

Noyes, J. H., Boyd, G. K., & Settipane, G. A.: Ana-
phylaxis to sunflower seed. J Allergy Clin Immunol 63,
242-244, 1979.

Parker, J. L., Yunginger, J. W. & Swedlund, H. A.:
Anaphylaxis after ingestion of millet seeds. J Allergy
Clin Immunol 67, 78-80, 1981,

Rubin, J. M., Shapiro, J., Muehlbauer, P. & Grolnick,
M.: Shock reaction following ingestion of mango. JA-
MA 193, 147-148, 1965.

Dang, R. W. M. & Bell, D. B.: Anaphylactic reaction
to the ingestion of mango. Hawaii Med. J. 27, 149-150,
1967.

Benner, M. H. & Lee, H. J.: Anaphylactic reaction to
chamomile tea. J. Allergy Clin. Immunol 52, 307-308,
1973.

Rose, M. H. & Altman, L. C.: Celery anaphylaxis
(letter). Ann. Allergy 54, 166, 1985.

Forsbeck, M. & Ros, A. M.: Anaphylactoid reaction to
celery. Contact Dermatitis 5, 191, 1979,

David, T. J.: Unhelpful recent developments in the
diagnosis and treatment of allergy and food intolerence
in children. Chap. 11, pp. 185-214, in Food Intoler-
ance, ed Dobbing J. Bailliere Tindall, London, 1987.
Lockey, R. F. Benedict, L. M. Turkeltaub, P. C. &
Bukantz, S. C.: Fatalities from immunotherapy (IT)
and skin testing (ST). J. Allergy Clin. Immunol 79,
660-677, 1987.

Bock, S. A.: Natural history of severe reactions to foods
in young children. J Pediat 707, 676-680, 1985.





