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SUMMARY

The role of foods in the exacerbation of atopic eczema was studied by offering a food elimination
diet and subsequent random order, double-blind food challenges to 91 eczematous patients, [49
males and 42 females, median age 4.5 years (range 0.5-15)]. Eczema improved in 49 of 66 (74
per cent) (skin score fall >3) after stopping cows’ milk, eggs and various other foods, with
significant decreases in erythema, excoriation, lichenification and extent of eczema.

One hundred and ninety-four food challenges were given to 64 patients who had shown
objective or subjective improvement. Eczema and associated symptoms were significantly worse
after cows’ milk and tomato compared with placebo. Egg did not worsen eczema, put 48 per cent
of 44 challenges were incomplete, mainly due to hypersensitivity reactions and challenge
refusal. The longer a food had been avoided, the less likely was the chance of a positive food
reaction. Clinical history did not predict response to dietary manipulation.

A standard elimination diet avoiding cows’ milk, egg, tomatoes and possibly colours and
preservatives should help up to three-quarters of patients, and is easy to implement with the help
of a dietician. This diet may be considered in all children with moderate or severe eczema.

INTRODUCTION

The role of foods in atopic eczema is controversial. Several authors [1-7] have described
improvement in childhood eczema on a restricted diet (especially free of dairy products),
although the reported proportion of patients improved by such a diet has ranged from 2 per
cent [8] to 100 per cent [4]. These observations have been complemented by the results of
open food challenges, which have caused exacerbation of eczema in between 7 per cent (egg
challenges [9]) and 80 per cent (normal diet after an elemental diet [7]) of patients, although
fewer than 50 per cent of patients have reacted in most studies. The few closed double-blind
randomized studies reported have shown milk and egg [10] and various foods [11] to
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exacerbate eczema in some 70 per cent and 60 per cent of paediatric eczematous patients,
respectively. However a recent similar study in adults and children showed diet to have no
significant effect on eczema [12]. Interpretation of the studies is complicated by differences in
populations studied, especially differences in age and severity of eczema, and by the natural
history of eczema, a chronic disease with fluctuating course and tendency to improve with
increasing age.

The purpose of this study was to test the hypothesis that dietary food elimination in
childhood eczema would improve the condition in at least some patients, and to determine
by double-blind food challenges whether food reintroduction would cause exacerbation.
Immunological changes in the patient group are detailed in the following paper.

PATIENTS AND METHODS

CLINICAL FEATURES OF PATIENT GROUPS

Ninety-one children with atopic eczema, defined by typical appearance and distribution for
age, pruritus, chronic or relapsing dermatitis and either evidence of personal or familial
atopy or other specific clinical features [13], were recruited to the study from paediatric or
allergy clinics (56), or volunteered by their parents after a request for patients made through
the Eczema Society Magazine, Exchange (35). The eczema was variable in severity: some
patients were seen for the first time while others had persistent problems despite intensive
treatment. There were 49 (54 per cent) males and 42 (46 per cent) females, all born in Britain;
73 (80 per cent) were Caucasian, nine (10 per cent) Asian and nine (10 per cent) other.
Patients were aged 0.42 to 15 years old (median age 4.5) but 58 per cent of the group were
aged between 2 and 7 years; 74 (81 per cent) had an atopic first-degree relative. Social classes
(OPCS 1980 [14]) 1 and 2 were over-represented: 39 (43 per cent) as compared with the
normal population (32 per cent in the 1981 Census[15]): 22 (24 per cent) were in class 3, six (7
per cent) in class 4 and 5, and 24 (26 per cent) other, mainly single parents. A similar over-
representation of socio-economic classes 1-3 was seen in eczematous children during the
follow up of the 1970 British Births survey [16].

Not all of the 91 patients recruited and used for analysis of clinical features answered all -
questions. Seventy-eight were seen before and after 3-4 weeks of food elimination, and were
also the source of the 64 patients used for challenges: adequate pre- and post-elimination
data were available in 66 of these 78. Sixty-four patients underwent between one and nine
sequential food challenges, each lasting 4 weeks: the sex, ages and other demographic and
clinical features of these patients were similar to those of the entire group.

FEEDING HISTORY

Sixty-eight of 89 (76 per cent) were breast-fed, but the median duration of exclusive breast
feeding was <1 month, range 0-15 months. Cows’ milk had been given to 87 patients,
starting from birth to 30 months (median <1 month). Solids were begun at a median age of
3.5 months (range 1-7). A reaction to foods on weaning, including vomiting, skin reddening
or urticaria, diarrhoea, itch or exacerbation of €czema was reported in 49 of 88 (56 per cent)
patients, associated particularly with egg (in 30 per cent), cows’ milk (19 per cent), tomato
(10 per cent), colours or chocolate (8 per cent), fish (7 per cent) and apple (6 per cent).

ASSOCIATED SYMPTOMS

Patients commonly had asthma (58 of 91; 64 per cent), rhinitis (53; 59 per cent) and urticaria
(48; 53 per cent). Foods exacerbated eczema in 51 patients (56%), asthma in six of 58 (10 per
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TABLE 1. Foods reported to cause symptoms: percentage of patients who
reported that a food was associated with either eczema or urticaria.

Eczema Frequency®* (%)* Urticaria Frequency (%)
Egg 26 (28.6) Egg 22 (24.4)
Cows’ milk 26 (28.6) Colours 12 (13.3)
Colours 12 (13.2) Nuts 10 (11.1)
Tomato 7 (7.7) Tomatoes 6 6.7)
Fish 6 (6.6) Orange 5 (5.6)
Goats’ milk 6 (6.6) Fish 5 (5.6)
Cheese 6 (6.6)

Chocolate 5 (5.5)

Wheat 5 (5.5)

Other 26 (20.0) Other 28 (22.0)
Total no. foods 125 88

Total no. patients 1) (90)

® Frequency =number of food related incidents; (%)= number of food related
incidents/number of patients x 100.

cent), urticaria in 43 of 48 (90 per cent) and rhinitis in three of 53 (6 per cent). The foods that
caused most problems were egg and cows’ milk (Table 1). Egg was associated with eczema in
26 of 91 (29 per cent), urticaria in 22 of 90 (24 per cent) and symptoms at weaning (including
rashes and vomiting) in 27 of 88 (30 per cent) (data not shown). Cows’ milk also induced
eczema in 26 of 91 (29 per cent), although the 26 were not all the same as those reporting
eczema following consumption of eggs. Cows’ milk caused symptoms at weaningin 17 of 88
(19 per cent). Asthma was said to have been provoked by cows’ milk, eggs, nuts and
chocolate. Urticaria was seldom associated with cows’ milk, but other foods were of
comparable importance in apparently causing urticaria or eczema exacerbations (Table 1).

PRE-STUDY DIET AND FOOD PREFERENCES

Fifty-two per cent (47 of 91) of eczematous children were completely avoiding at least one
food at the start of the study, particularly egg (28 of 87; 32 per cent) cows’ milk (11 of 87; 13
per cent), and nuts (nine of 87; 10 per cent). Others were limiting certain foods, such as taking

egg only infrequently or in small amounts in cooking.
Food preferences among patients were similar to those of 26 non-atopic control children

attending an outpatient clinic except that dislike of eggs was more common in eczematous
children: 18 of 87 (21 per cent) compared to two of 26 (8 per cent) of controls (x> 4.67,
p<0.05). Food preferences were compared with food challenge outcome.

METHOD OF CLINICAL ASSESSMENT, FOOD ELIMINATION AND CHALLENGE

General Management

Before entering the trial patients were given general advice, including use of emollients and
antipruritics, and any topical steroid treatment was usually left unchanged. The study began
when there was no further improvement on this ‘orthodox’ medical treatment. Associated
conditions such as asthma, rhinitis and food-related gastrointestinal symptoms were treated
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as necessary during the study. A patient given systemic corticosteroids for asthma during the
study was excluded from the analysis.

Food Elimination

Patients were begun on a diet when the eczema was stable. Complete avoidance of cows’

milk, eggs and certain other foods according to a history of food intolerance (past or present)

and skin prick test results was achieved with advice from a dietician. The skin was assessed at

this visit (initial) and at least 3 weeks after elimination. This second assessment, just prior to ’
the first challenge, was the ‘elimination’ visit. The change in eczema over the ‘elimination
period’ was found by comparing skin scores at the two visits. ‘

Food Challenges

Of the 78 patients reviewed after food elimination, 64 patients took part in food challenges,
and the others were not challenged because the eczema was no better (five) or for social or
geographical reasons (nine).

A total of 194 food challenges were given (one to nine per patient): these consisted of the
food disguised in a vegetable or fruit puree (active), or the puree alone (placebo) given from
coded tins (by courtesy of Heinz Co. Ltd.). Quantities of foods given daily in challenges were:
cows’ milk 58 g; hens’ €gg 26 g; tomatoes 14 g; wheatflour 5 8; orange/apple juice 34 ml; cocoa
3 g; rice 5 g; soya flour 15 g; lentils 15 g, Active challenge and placebo were indistinguishable.
Parents were asked to discard tins at the end of each week. Each challenge food or placebo
was given as one tin daily for one week, and the order was randomized with a washout week
in between. The challenge was considered complete only if at least half a tin was eaten on at
least four out of seven days. Results of completed challenges were analysed together with
incomplete challenges where a severe eczematous or immediate skin reaction had curtailed v
the challenge. If an apparent skin reaction to the challenge had not cleared, or in the event of j
intercurrent illness, the next challenge was delayed. Foods given for challenge had been ;
avoided for between 3 weeks and over a year before challenge (median length of avoidance

* 4.6 months). The plan of each challenge sequence is shown in Fig. 1.

__¢ 7 14 21 28 days
Washout Washout
Active after Placebo after
Challenge Active Challenge | Placebo
"A" Challenge " Chailenge
"0-A" "0-P"

" Assessment of
extent and
* severity of eczema

Serum sample

Z Daily symptom score i

FIG. 1. Plan of a single challenge
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Clinical Assessment

Diary cards were kept by parents and patients during challenge and washout weeks. Daily
symptom scores were made (0-3) for itch, sleep disturbance, the daily antipruritic use, and of
number (and type) of corticosteroid applications. The symptom scores were compared
during active and placebo weeks (analysing the active minus placebo paired scores), and
during the active and placebo washout weeks. For each challenge the day when symptoms

~ began or increased was recorded; at the end of a challenge the day when symptoms began to

decrease was noted. These times were compared for active and placebo challenges.

The extent and type of eczematous changes were assessed during all stages of the study by
a single observer (KS) using a chart modified from that used by Atherton [10]. The body was
divided into 20 areas, and the presence or absence of erythema, vesiculation, excoriation and
lichenification was recorded in each, making a total possible eczema score of up to 80. The
skin was scored at the beginning and end of the elimination period, and after each week of
food challenge. (The coefficients of variation of the skin scores on a single subject within two
12-hour periods were 5.9 per cent [four assessments] and 4.2 per cent [five assessments)].) The

TABLE 2. Extent and severity of eczema at the initial and
elimination visits in the 78 patients who attended for follow
up, and decrease in skin score from initial to elimination
visits compared in the 66 patients where paired data was
available (Wilcoxon matched pairs signed rank test).

Median no. of areas involved

Initial After
assessment elimination
n (range) n (range)
Skin areas with:
Any eczema 10.5 (0-20) 9 (0-19)
Redness 7 (0~20) 1 0-19)
Vesiculation 4.5 (0-18) 4 (0-13)
Excoriation 5 (0-19) 3.5 (0-14)
Lichenification 3.5 (0-19) 1.5 (0-15)
Summed scores 32 (0-80) 23 (0-67)
Median skin score change
Elimination visit minus
initial visit
n (range) P
Skin areas with:
Any eczema -2 (—18to +4) <0.001
Redness’ -2 (—12to +9) <0.001
Vesiculation 0 (—12to +9) . NS
Excoriation —-0.7  (—=17to +8) <0.001
Lichenification —0.5 (—15to +5) <0.001
Summed scores -6 (—36to +10) <0.001
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RESULTS

Seven per cent (34 of
when pollen allergy

80

60

Total skin score
o
(o]
i

20 -

Initial Elimination
) . n=66
FIG. 2, Chémge in total skin score (sum of the number of areas involved with erythema, vesiculation,

excoriation and lichemﬁcation) over the elimination period. In 66 Ppatients with paired scores there was
a significant decrease in the total score from the initial to elimination visj¢: £<0.001 by Wilcoxon

e e e e e
et

!
i
!
!
i
i
H
i
H
§
H

F.

R
re
in

CC|
(n
se'
ar ‘

TA
to

ch;
re:




tient without visible

ietary changes were
signed rank test was
was used for paired
llenge, and for both
x the response to
st (Mann Whitney).

:«d eggs and 71 cows’
(20), tomatoes and
ieven per cent (34 of
- when pollen allergy

r.thema, vesiculatibn,
ired scores there was
<0.001 by Wilcoxon

Food Elimination and Challenge in Atopic Eczema 683

Of the 78 patients, paired skin scores for the initial and elimination visits were available for
66. Using the arbitrary criterion of a fall in total skin score of at least 3, 49 of 66 patients (74
per cent) had improved. Paired analysis of skin scores showed that the fall over the
elimination period was significant (Fig. 2, Table 2). A decrease occurred in the number of
skin areas with any erythema, excoriation, lichenification or any eczema (extent of eczema)

" (p<0.001, Wilcoxon signed rank test).

FACTORS INFLUENCING THE RESPONSE TO ELIMINATION DIET

Recurrent skin infection did not predict response: 25 of 31 patients reported to have had
repeated skin infections improved, compared with 24 of 34 without such a history: the
incidence of infection in the two groups was similar by 2 analysis. The age of onset of eczema
was similar in improvers (n=49, median 0.25 years, range 0-7) and non-improvers (n=17,
median 0.25 years, range 0.08-3); (Wilcoxon 2-sample test). Similarly age at elimination was:
comparable in improvers (n=39, median 4.09 years, range 0.42-15) and non-improvers
(n=15, median 3.39 years, range 0.49-11.12). Improvement did not depend on the initial
severity of the eczema. The skin score was similar for 39 improvers (median 37, range 11-73)
and 15 non-improvers (32, 0-69) (Wilcoxon 2-sample test).

TABLE 3. Outcome of double blind challenges for cows’ milk, egg, potato, orange, wheat,
tomato and soy. Completed challenges, where at least half a tin was eaten daily for at least four
of seven days during a challenge week, were only obtained for 52 per cent of attempted egg
challenges, but higher proportions of other challenges were taken. Analysis of food challenge
results includes only completed challenges.

Cows’ Egg Potato Orange Whea/t Tomato Soy
milk
Challenge outcome n (%) n (%) n (%) n (%) n % n % n %
Double blind challenges
1 Complete 37 (67) 23 (52) 7 (70) 70 5062 6 @) 571
2 Complete but <7 tins
-gevere reaction 0 1 (2 0 0 0 0 0
3 Incomplete:
Allergic reaction/
severe eczema 1 2 (5 1 (10) 0 1 (13 0 1 (14)
Severe reaction in
placebo week 0 1 (2 0 0 0 0 0
Total challenges
analysed (1-3) 38 27 8 7 6 6 6
Other double blind challenges
4 Incomplete:
‘Lapses’ 6 (11 4 (1D 1 (10) 2 (200 O 1 0
Vomiting 1 1 @ 0 0 0 0 0
Refusal 5O 8 (18) 0 1 (100 O 0 0
5 Excluded (illness, .
grass, urticaria  etc.) 5 (9 4 (11) 0 0 225 O 1 (14

Total attempted
double blind challenges 55 44 10 10 8 7 7
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GROWTH VELOCITY

Patients on a restricted diet were measured using a Harpenden stadiometer at intervals of 4—
12 months during the study. The longest interval was used to calculate the growth velocity.
The median growth velocity for 32 patients with complete data lay on the 50th centile
(ranging from below the third to above the 97th), indicating normal overall linear growth.
Three of five patients with low growth velocities were prepubertal asthmatics aged 9-10
years, a group known to suffer from maturational delay [17]; growth velocity below the tenth
centile was only seen in patients with asthma.

FOOD CHALLENGE

Sixty-four patients were given between 1 and 11 food challenges. Analysis of challenge
results was confined to completed challenges, each food type being analysed separately.
Challenge details are shown in Table 3; only double blind challenge outcomes 1-3 were
analysed. Skin scores after each 7-day challenge were compared with those after the placebo
challenge. Other double blind challenges attempted were sunset yellow (21), rice (four)
chocolate (six), lentil (two), carrot (one) and apple (one), making a total of 176 double blind
challenges, and there were 18 additional open challenges (including five cod), making a total

of 194 challenges. Five challenges were not given because of a previous severe reaction (three
to egg, one cod, one lentil).
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Cows’ Milk

Thirty-seven challenges with cows’ milk were completed and analysed: one challenge was
curtailed because of a severe eczematous reaction and 17 further challenges were inadequate
and excluded from statistical analysis (Table 3). There was worsening of eczema during the
cows’ milk challenge week compared to the placebo challenge, significant for extent of
vesiculation (p < 0.001), excoriation (p<0.001) and area involved by eczema (p<0.01) (Fig.
3). Symptoms of itch (p<0.01) and sleep disturbance (p<0.05) and anti-pruritic use
(p<0.02) were also increased during the active challenge (Fig. 4; Table 4). The increased
frequency of corticosteroid use persisted into the washout week after active challenge
(p<0.02). Symptoms tended to be greater in each challenge week than during its washout,
but differences between active challenge washout and placebo were only significant for sleep
disturbance (p <0.02) and anti-pruritic use (p <0.01).

The time of symptom change was examined within the active challenge and washout
period (Fig. 5). Symptoms began to increase on the first challenge day in 35 per cent of
patients and by the third day in 63 per cent. However, 10 per cent did not have increased
symptoms until after the fourth day. Symptoms began to decrease on the first washout dayin
40 per cent of patients, and over the next 8 days in 50 per cent. However 10 per cent of
patients showed a decrease in symptoms during the active challenge after an initial
deterioration.
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FIG. 4. Completed cows’ milk challenges: difference in symptom score between active and placebo
challenge weeks for (a) itch (b) sleep disturbance (c) antipruritic use (d) topical steroid use, compared in
patients with full diary records (26-27) using Wilcoxon signed rank test. After cows’ milk there were
significant increases in recorded itch, sleep disturbance and use of antipruritics.




%
i
:
E

686

TABLE 4. Changes in symptom scores for 38 co
challenges, comparing scores obtained during
Placebo challenges, and their washout wee

KS Sloper and others

ws’'milk and 27 egg random order, double blind
the week of food challenges (active), the week of
ks using Wilcoxon signed rank test.

Cows’ milk Fgg
n  Median score increase n  Median score increase
Score difference n (range) r n (range) P
Itch score
Active minus placebo 27 14 (=2to + 12.5) <001 21 08 (—4to +12) NS
Active washout 15 ¢ (—7to +6.5) NS 18 0 (—=35t0 +11) NS
(minus placebo washout) :
Time of increase
in itch (days after
challenge onset) 26 0 (=3to +7) NS 21 0 (=3to +7) NS
Time of decrease ~
in itch (days after
end of challenge) ] 22 0 (—4to +6) NS 20 05 (—6to+17) NS
Sleep disturbance score
Active minus placebo 27 0 (—6to +9) <005 21 0o (—5to +3) NS
Active minus
its washout week 22 0 (—2to +8) <002 19 ¢ (—6to +1) NS
Placebo minus
its washout week 2 0 (—4to +95) NS 19 0 (—2to +3) NS
Score of antipruritic use
Active minus placebo 27 (—2to +8) <001 21 0 (—3to +6) NS
Active minus
its washout week 22 0 to +8) <00l 19 ¢ (—2to +0) NS
Score of steroid applications ,
Active minus placebo 26 (—5to +26) NS 21 0 (—=7to +13) NS
Time of decrease
in use (days after
end of challenge) 21 (—2to +8) <002 20 0 (—=5to +5) NS

Egg
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end of the active and placebo weeks. The summed skin eczema score was increased after tomato
challenge (p <0.05). Erythema (a), vesiculation (b), excoriation (¢), lichenification (d), extent of eczema
(¢) and summed skin score a-d () did not otherwise differ where numbers permitted statistical analysis
(Wilcoxon paired samples signed rank test).

Tomato

Six of seven double blind challenges with tomato were complete. The eczema summed skin
score was increased (p < 0.05) after tomato challenge compared to placebo (Fig. 7), with no
change in symptoms (Fig. 8). Open challenge reportedly exacerbated eczema in one patient.

Other Foods

Other double blind food challenges produced no significant changes in eczema skin scores
(Fig. 7) or symptoms (Fig. 8) but the number of challenges for each food was too small for
analysis; they suggest a trend to increased eczema. The results for potato and tomato
challenges were also analysed together, since the plants are closely related. For 14 challenges
(13 patients) eczema skin score changes were not significant, but itch was increased after the
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FIG. 8. Completed double blind challenges with tomato (five), soya (four), potato (six) and orange
(seven) showing the difference in symptom scores between active challenge week and placebo for (a)
itch, (b) sleep disturbance. Symptoms did not differ during active and placebo challenges where
numbers were adequate for analysis (Wilcoxon signed rank test).

foods compared to placebo (n= 11, median score increase 3, range —1 to 8, p< 0.05,
Wilcoxon signed rank test). Sunset yellow challenges (to be reported separately) caused itch

but no change in eczema.

Timing of Challenges in Relation to Previous Food Elimination

The results of completed double blind challenges were analysed in relation to the length of
time for which a food had been completely avoided prior to the challenge. Challenge results
were described arbitrarily as positive if the sum of the score increases for erythema,
vesiculation, excoriation and lichenification was increased by >3 after active challenge
compared with placebo. The median time of avoidance of the particular food before
challenge was 7.5 months for negative challenges and 3.5 for positive challenges. Figure 9

"shows that the longer food had been avoided before the challenge was given, the more likely

it was that the challenge would be negative.

Relationship Between Challenge Outcome and Response to Elimination Diet

The outcomes of food challenges were compared in patients with and without improvement
on elimination diet. The 41 who improved were significantly more likely than 12 non-
improvers to have at least one positive food challenge (2=15.9, p<0.001).
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FIG. 9. Length of food avoidance before food challenge in relation to challenge outcome. The
proportion of negative challenges is shown (i) in relation to the number of months for which a food give
as challenge had been avoided (open circles) and (ii) in relation to the time a food had been avoided
before challenge, as the running average of 3-monthly periods (closed circles). A challenge was
increasingly likely to be negative the longer the food had been avoided before challenge. Variation
reflects small numbers.

Food Like or Dislike

The outcome of a food challenge was compared for each food with the initial history that a
patient either particularly liked or disliked that food. Using Wilcoxon two-sample tests it
was found that challenge outcome, either as differences in itch or sleep disturbance between
active and placebo weeks of challenge, was not affected by food preference.

DISCUSSION

This clinical study has shown that eczematous children often have a history of food-related
symptoms and that elimination of certain foods (including cows’ milk and egg) for 3—4 weeks
resulted in an improvement in eczema in two-thirds of the children studied. The role of food
avoidance in this improvement was supported by a series of random order, double blind food
challenges in which cows’ milk, tomato and other foods produced a worsening of eczema.
Patients who had improved after dietary restriction were more likely to have at least one
positive food challenge than those who showed no improvement, but positive challenge was
less likely after prolonged elimination.

The study design, with daily symptom records, confirmed that repeated food challenges
produce eczematous changes within 1 to 3 days [3,4]. By contrast, Sampson and McCaskill
[11] noted a diffuse erythematous or morbilliform rash within a few hours of food challenges
(double blind) and no later changes. Erythema and itch was also seen within 24 hours of food
challenge in eczematous infants [5]. Adults have reported eczematous changes after single
- food challenges, often with urticaria prior to eczema [16]. This was an unusual event in our

food challenges, as were immediate skin changes. The later changes seen after repeated
challenges may reflect either a response related to food accumulation or a delayed response.
Delayed food reactions may have a similar pathogenesis to the eczematous lesions that
developed 48-72 hours after application of birch pollen to patients’ skin [19]. Delays may
have been due to slow penetration by the allergen or to the time taken for chronic
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inflammatory cells to be recruited and cause tissue injury. Such delayed changes may be slow
to resolve, and our study highlights the importance of an adequate washout period.

Sampson [20] reported associated non-cutaneous reactions after 71 per cent of 514
challenges, 43 per cent of which were gastrointestinal and 28 per cent respiratory. Apart from
egg challenge, such associated symptoms were rare in our study, although a few patients had
asthma, vomiting and diarrhoea within an hour, and some developed diarrhoea beginning -
up to 28 hours after challenge onset. It has been suggested that such delayed onset diarrhoea
is non-IgE mediated [21].

In those children able to tolerate the challenges egg produced no significant increase in
eczema or associated symptoms. This is in accordance with Meera’s observations in children
who were skin-prick test positive solely for egg, where only 7 per cent of ingestion of egg
exacerbated eczema [9]. Egg caused urticaria in one-third of his patients, including the two
who developed eczema. In our study 48 per cent of attempted egg challenges were
incomplete, largely because of food refusal or intolerance. Similar difficulties in repeatedly
challenging eczematous children with egg were found by Sedlis [22), who showed that egg
exacerbated eczema in some, as in two other studies of patients with positive skin tests to €gg
[4, 23]. The high proportion of patients excluded from analysis in one study [10} may have
been due to tolerance to the egg in the egg/cows’ milk mixture used. We have shown that egg
commonly causes hypersensitivity reactions in eczematous children without having a
discernible effect on their eczema.

In this study, response to an elimination diet was not affected by the age of patients,
whereas others [5, 6] have found that younger patients were more likely to respond. While a
history of recurrent skin infections, severity of eczema or age at onset of eczema had no effect
on our study outcome, Businco [6] found that patients with earlier age of onset of eczema
tended to improve more with diet than those with late onset disease.

A history of food-induced eczema did not predict response to food challenge; this is in
agreement with others [11]. Cows’ milk and tomato, challenge with which exacerbated
eczema, were among the foods most commonly reported by parents to exacerbate eczema, SO
history may be of value in planning diets, although the increasing tolerance to a food which
develops after longer period of food avoidance complicates the evaluation of such a history.
A history of pronounced food like or dislike did not correlate with challenge results,
although there is anecdotal evidence that patients with other syndromes crave foods to which
they have chronic adverse reactions [24].

The safety of food elimination diets in eczema has been questioned, both because of the
risk of nutritional deficiencies, despite the involvement of dieticians [25], and the risk of
adverse food reactions without warning [26]. Our patients were regularly reminded of the
need to take calcium and other food supplements if required, and grew normally over the
study period. Only one of the 64 patients challenged had a potentially serious hypersensiti-
vity reaction with tongue swelling (to egg). He was known to have multiple food sensitivities
and an indirect egg challenge (in maternal milk) had recently led to worsening of his eczema.
It would seem sensible to avoid introducing potent allergens for several months to avoid the
period of maximum sensitivity (Fig. 9). In highly allergic patients food reintroduction should
probably take place in hospital.

This study suggests that food climination can be used safely in the treatment of
eczematous children whose symptoms are poorly controlled by topical measures. Cows’
milk, tomato and soy (if already used) can be stopped for a trial period of about 3 weeks. If
improvement occurs on the diet the patient should be challenged some months later; each
food should be given separately for several days, and the duration and separation of
challenges must take into account the commonly delayed responses and the increase in food
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tolerance which is seen after a long period of food avoidance. Sampson [11] found that only
60 per cent of patients were still sensitive after 2 years avoidance and Hammar [4] found that
only 33 per cent still responded to food challenge. The method of food processing for food
challenge is also important. Heat denatured proteins have reduced allergenicity [27], and the
sterilized tinned foods used in our study may have been less likely to induce eczema than
uncooked foods taken in everyday life. Bowel absorption of large molecules may be
increased in atopic children [28], although others did not find this [29], and intestinal
permeability did not change in parallel with eczema improvement on a few food diet [30]. Itis
postulated that immune complexes containing proteins and their antibodies may be
deposited in the skin, initiating mediator release, cell-mediated immune changes and tissue
damage.

Clearly factors other than foods, including environmental changes (temperature,
aeroallergens), intercurrent infections and psychological factors, have an important
influence on eczema, all of which should be taken into account when investigating
aetiological factors in eczema. Further investigations into the role of foods in eczema should
involve studies of immunohistological changes in the skin when foods are given.
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