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Based on a lecture given to the European Society for Pediatric Allergy and 
Clinical Immunology. 
Diseases associated with atopy are increasing throughout the world. Indi- 
viduals appear to have a genetic predisposition to atopy which is then pro- 
voked by environmental influences. Ingested or inhaled allergens provoke 
an antibody response and a state of sensitization. In many but not all sensi- 
tized individuals subsequent exposure to allergen will provoke a release of 
histamine and other mediators from sensitized mast cells and produce clini- 
cal signs of an allergic reaction in the target organ or throughout the body. 
At the present time one approach to the prevention or reduction of such re- 
actions appears to be the identification of the high-risk infant and then pre- 
venting or limiting exposure to the potentially allergenic protein materials 
in the child's diet or immediate environment. 
This paper outlines the problems of identifying high-risk infants and com- 
ments on the success claimed in the intervention studies that have been un- 
dertaken. The possible hazards to mothers and infants of dietary exclusion 
are emphasized and the provision of appropriate medical and dietetic sup- 
port are regarded as of paramount importance. Although more studies are 
needed, the Isle of Wight intervention programme offers hope to families at 
high-risk of atopy that the problem can be reduced for the next generation. 
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For at least 60 years a view has been held with vary- 
ing degrees of conviction that it may be possible to 
influence the expression of some forms of atopic 
disease by reducing the exposure of the infant, or 
perhaps even the foetus, to potentially antigenic ma- 
terial. Initially this exposure has been exclusively to 
food considered allergenic. More recently early 
aero-allergen exposure has been implicated and at- 
tention directed towards possible means of limiting 
this. 

It is perhaps salutary to recognise that in spite of 
this area of investigation attracting considerable at- 
tention few would claim that it has yet been estab- 
lished beyond doubt that allergic disease can be pre- 
vented. In this paper some of the difficulties in pro- 
viding such proof will be identified but it will be ar- 
gued that there is now evidence to validate an ap- 
proach to the prevention of atopic disease by aller- 
gen avoidance in infancy. 

The often-quoted paper of Grulee and Sandford 
(l), which purported to show a difference of 7 times 
in the frequency in which atopic dermatitis (AD) oc- 
curred in the formula-fed compared with breast-fed 
infants was the first to claim that breast feeding sub- 

stantially reduced the risk of atopic dermatitis. That 
message remains widely believed to this day al- 
though large population studies have not been able 
to confirm such a protective effect. Indeed some 
have actually shown more atopic dermatitis among 
the children of breast-feeding mothers. The explana- 
tion is that there is doubt about the validity of the di- 
agnosis of AD in many of the instances and, more 
importantly, the population of breast feeding moth- 
ers differs in many respects from the population 
which chooses to formula feed. None of the con- 
founding factors, of which the socio-economic are 
the most important, were taken into account and 
they have been ignored in many of the subsequent 
studies which supposedly compare the outcome of 
breast v bottle feeding. The truth is that it is not pos- 
sible to compare the two feeding methods in the pre- 
cise way that a drug trial of two forms of therapy 
would be undertaken. There cannot be a random al- 
location to breast or bottle, and obviously there can 
be no blinding of method. 

Another major difficulty has been identifying in- 
fants at high risk of AD and other atopic disorders. 
Although hopes have been raised that the gene 
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carrying the predisposition to atopy had been identi- 
fied (2) such optimism appears premature with other 
laboratories generally failing to confirm the Oxford 
work (3). 

Clearly the family history is important and Zeiger 
states that the family history will give a 40% sensi- 
tivity and 80% specificity for predicting atopic dis- 
ease later in childhood (4). We had hoped that there 
would be some serological method for identifying 
the high-risk newborn and for some years the meas- 
urement of IgE in cord blood seemed to fulfill that 
role. Unfortunately we and others (5, 6) concluded 
that cord IgE was inferior to knowledge of the fami- 
ly history as a predictor of atopic disease in later 
childhood (specificity 92% at one year, sensitivity 
8.5%; specificity 90% at two years, sensitivity 
12%). There is hope that current research into levels 
of interferon-gamma (IFN-x) measured in cord 
blood mononuclear cells may provide a predictive 
test for risk of atopy as IFN-x is reduced in high- 
risk families (7, 8). 

This and other work that has suggested there is 
some inter-uterine programming of the high-risk 
foetus has questioned the assumption of an optimum 
time in the neonatal period for any intervention 
measures. This has been regarded as a ‘window of 
immunological immaturity’ when the neonate was 
supposedly at his or her most vulnerable to sensiti- 
sation. 

The rationale for this belief has been that al- 
though the foetus is known to produce endogenous 
IgE from the end of the first trimester it has not usu- 
ally been possible to identify specific IgE in cord 
blood. Although studies to try and limit any possible 
foetal exposure to food antigens have been few and 
limited to the third trimester of pregnancy only one 
study has suggested that this approach reduced AD 
in high risk infants (9). The study by Faith-Magnus- 
son et al. ( l l) ,  with a five year follow-up, failed to 
show any reduction in atopy, or level of IgE or 
number of positive skin prick tests, in children 
whose mothers had restricted their diet of the more 
antigenic foods, compared with a control group. 
Nevertheless recent suggestions that there may be 
significant intra-uterine programming have reo- 
pened this debate. Possibly efforts to date have not 
taken the intra-uterine dietary restriction back far 
enough into the gestation of the infant. It could even 
be appropriate to start an intervention programme 
before conception, but this has not been established 
and the potential hazards of subjecting both mother 
and foetus to an inadequate diet are too serious to 
contemplate until there is more evidence to support 
this approach. 

At present the working hypothesis is that the 
new-born infant has not been exposed to food or 
aero-allergen in utero to the extent that would pro- 
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duce a significant specific IgE response. If these 
children then are followed through infancy and ear- 
ly childhood there is a steady rise in total IgE. More- 
over many will develop specific IgE, demonstrable 
by skin prick testing or Radio-allergosorbent test 
(RAST). In the first months these will usually be to 
ingested allergens, milk, egg, etc. but from one year 
onwards the numbers showing overt sensitisation to 
aero-allergens will increase steadily. Thus an aller- 
gen avoidance programme which concentrates on 
the early months of extra-uterine life might prevent 
or limit such sensitisation and the consequent devel- 
opment of atopic disease. This has been termed pre- 
vention of primary sensitisation and the results of 
such intervention have been reported by several 
workers in Europe and North America. The studies 
have varied in detail and most can be criticised in 
some respect. The allocation to mode of feeding, as 
has been stated, is impossible to randomise - other 
than in the exceptional series reported by Lucas et 
al. of extremely premature infants who could be al- 
located to breast milk or formula (13). However, 
some of the other studies apparently did not ran- 
domise their infants to intervention or control 
groups - thus allowing confounding factors into the 
equation. 

Ideally the follow-up of the infants should be car- 
ried out with the recording paediatrician blind as to 
whether the child was in the active or control group. 
There is also some difficulty in ascertaining the di- 
agnosis of atopic disease in the several studies as 
they have varied diagnostic criteria and often there 
is no attempt to confirm the atopic status by skin 
prick testing or measuring specific levels of IgE. 
These caveats having been made it has to be said 
that such studies are extremely difficult to under- 
take. They require a high level of commitment by 
the participating families, and very close supervi- 
sion by the investigators and supporting staff. 

The studies have attempted to identify pregnan- 
cies at high-risk of producing an atopic infant. The 
intervention group has then been subjected to some 
dietary manipulation. In three studies the maternal 
diet was first restricted in the later months of preg- 
nancy and foods were then controlled for the lactat- 
ing mother. In the others the prophylactic pro- 
gramme commenced at birth. If the infant was to be 
breast fed maternal diet usually avoided the poten- 
tially antigenic foods, such as dairy products, eggs, 
nuts and fish and weaning was delayed. Alternative- 
ly  the infants were given a so-called hypo-allergenic 
formula which was one of a number of either par- 
tially or extensively hydrolysates. All these studies 
have recently been reviewed in some detail by 
Zeiger (4). In spite of the different methodologies 
some general conclusions can be drawn from the 
studies to date. Apart from Chandra’s work, the evi- 
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Table 1. Allergy in children in intervention b 5 8 )  and control groups ( 6 2 )  

Intervention/Control 
Total allergy 
Def. allergy (symptoms t SPT) 
Asthma 
Atopic dermatitis 
Allergic rhinitis 
Food intolerance 
Positive skin prick test 

One Year 

I C 
13.8 40.3 
3.5 9.7 
6.9 19.4 
6.9 19.4 

3.5 11.3 
3.5 9.7 

(percentage) 
Two Years Four Years 

I C I C 
29.3 58.0 32.6 54.8 
5.2 25.8 8.6 30.6 

15.5 27.4 24.1 35.5 
13.8 24.2 13.8 24.2 
4.2 11.3 10.3 17.7 

12.1 17.7 5.2 11.3 
5.2 25.8 13.8 33.9 

dence suggests that dietary intervention which starts 
at the 28th week is ineffective in preventing atopic 
disease. This implies either that significant sensiti- 
sation does not occur during the third trimester - or 
that intervention needs to be started earlier in preg- 
nancy. 

The studies have been more successful in show- 
ing a reduction in AD using both partial and exten- 
sively hydrolysed formulas or breast feeding with 
maternal diet restricted. A reduction in cows' milk 
allergy (CMA) / intolerance has also been observed 
but there has been no recorded improvement in res- 
piratory manifestations of atopy, specifically asth- 
ma. Zeiger draws attention to a convergence of 
prevalence rates beween the intervention and con- 
trol children as they are followed later in to child- 
hood (12). However, there is little doubt that AD 
and also probably CMA are reduced in infancy 
when they can give rise to great distress to child and 
family. The long-term results of many of these in- 
vestigations are awaited but Mallet and Henocq 
have demonstrated reduced AD at 4 years of age 
(15). 

Knowledge of some of these studies, and an in- 
creasing conviction of the major sensitising role of 
the house-dust mite. Dennutophagoides pteronyssi- 
nus encouraged us to extend the intervention pto- 
gramme to include environmental measures. Popu- 
lation studies on the Isle of Wight had demonstrated 
that the dust mite was the aero-allergen of greatest 
consequence for our atopic patients. Ideally one 
would prevent exposure to grass pollen, furry ani- 
mals, passive smoking and other related factors but 
this was impractical within the context of a prospec- 
tive, controlled study. Thus a high-risk population 
was identified which was randomly allocated to a 
prophylactic or intervention and a control group. 
The intervention group followed a dietary and envi- 
ronmental programme. The control group were fed 
normally by breast or bottle and no environmental 
modifications were recommended. 

The results of the Isle of Wight study at one and 
two years have been reported (14, 15) and the four 
year figures are now available (16). 

In summary, high-risk families were enrolled be- 
fore the birth of their next infant and allocated to in- 
tervention or control groups. High-risk implied two 
first degree relatives with atopy, either both parents 
or one parent and a sibling, or one parent and a high 
level of cord IgE. In all 136 mothers and infants ful- 
filled the criteria and entered the study. For various 
reasons 16 dropped out in the early weeks - leaving 
120 - 58 intervention infants and 62 in the control 
group. All have been seen at 1,  2 and 4 years with 
no further withdrawals. 

The intervention group of infants was either 
breast-fed with mother avoiding dairy products, 
eggs, fish and nuts and supplementing feeds if nec- 
essary with soya-based protein hydrolysate 
(Aptamil HA, Milupa UK). If the child was to be 
formula fed he/she received Aptamil HA from birth. 
The commonly antigenic foods were not introduced 
into the infant's diet until 9 months - and then in a 
controlled manner. Close dietetic supervision was 
maintained and lactating mothers received vitamin 
and calcium supplements. 

Infants in the control group were fed by breast or 
standard cows' milk formula with conventional 
weaning advice. 

Both groups of infants slept on polyvinyl-covered 
mattresses but the bed-room and living room carpets 
and upholstered furniture in the homes of interven- 
tion infants were treated on four occasions with an 
acaricide, Acarosan, (Crawford Chemicals, UK). 
Dust samples were analysed for D e r p  1 before and 
three monthly during treatment in the intervention 
homes and at 0 and 9 months in the control homes. 

Table 2. Control v intervention groups at four years-regression analysis. Odds 
ratios (95% confidence limits) 

re1 20 

Total allergy 2.7 (1.24.1)"" 
Difinite allergy 5.6 (1.8-17.9)"'" 
Positive skin prick test 
Atopic dermatitis 

3.7 (1.3-10.0) 
3 4 11.2-1 0.1 )" 

"p < 0.05, ""p < 0.02, ***p < 0.005. 
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Apart from the supervision of the dietitian both 
groups were monitored by the research nurse and re- 
search fellow. At the 1 ,2  and 4 years assessment the 
children were seen by a consultant paediatric aller- 
gist unaware of whether the children had been in in- 
tervention or control groups. 

The results are summarised (Table 1). The data 
was examined by logistic regression analysis to al- 
low for confounding factors. At 12 months there 
was significantly more total allergy, asthma and at- 
opic dermatitis in the control group. By two years, 
and again at four, there was significantly more total 
and definite allergy (symptoms plus positive skin 
test), and atopic dermatitis. The disadvantage to the 
control group identified by the regression analysis at 
four years is summarised (Table 2). 

Of particular interest was the substantial differ- 
ence in the number of children sensitised in the two 
groups as shown by skin prick testing. All children 
were examined with a battery of the common food 
and aero-allergens and eight children in the inter- 
vention group showed a total of 12 positive tests. In 
the control group 21 children showed 50 positive 
tests. The number of positive SpTs to all the aeroal- 
lergens tested as well as to the food battery was less 
in the intervention group but the difference in 
number of children sensitised to the house-dust mite 
was particularly impressive (3 vv. 15). 

Thus it seems that it is possible to reduce atopic 
disease and sensitisation in early childhood. So far 
dietary manipulation appears to reduce AD. If envi- 
ronmental measures are added to the intervention 
programme, and these include an anti-dust mite pro- 
gramme if the mite is a relevant sensitiser in that 
population, and exposure to furry animals and pas- 
sive smoking is topped, then there should be a re- 
duction in respiratory tract allergy as well as aero- 
allergen sensitisation in patients with AD. 

It is our hope that others will investigate this dual 
approach to allergen avoidance. The persisting ben- 
efit of the programme encourages us to advocate 
closely supervised management along these lines 
when advising high-risk families and their physi- 
cians on possible intervention measures. 
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