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POINT OF VIEW

Immunotherapy in the treatment of food allergy. 

Does it have a future?

Ernesto Enrique

Sect ion of  Al lergy, Castel lón Universit y General Hospit al , Castel lón, Spain

In recent  years,  food al lergy has come t o be seen as an 
emerging public health problem in the count ries of our geo-
graphical set t ing.  In addit ion,  food al lergy is t he leading 
cause of anaphylaxis seen in Emergency Services, and unfor-
t unately deaths as a result  of  such sit uat ions are st i l l  re-
port ed.  At  present ,  t he only t reat ment  opt ion is st r ict  
avoidance of  t he causal  food,  and t he administ rat ion of 
drugs such as adrenalin in the case of accidental react ions. 
Nevertheless, other more act ive approaches to the manage-
ment  of food allergy are becoming increasingly relevant .1,2

Conventional immunotherapy

Specifi c immunotherapy has been used for t reat ing respira-
tory allergy since it s early descript ion by Noon in 1911. 3 At  
present ,  immunotherapy is acknowledged as being able to 
modify t he host  immune response t o t he causal al lergen, 
and this immune modulat ing effect  moreover persists once 
the t reatment  has been suspended.4,5

The use of  immunotherapy in applicat ion to food allergy 
has been contemplated since the origin of such t reatment . 
Indeed, as early as 1930, Freeman reported the fi rst  applica-
t ion of specifi c immunotherapy in a pat ient  with fi sh allergy. 
Later, in the 1990s, two studies were published which proved 
vital for defi ning food immunotherapy as a probable effec-
t ive t reat ment  opt ion,  t hough wit h non-recommendable 
safety parameters.7,8

Separate ment ion must  be made of the studies exploring 
the relat ionship between respiratory allergy and food allergy, 
and which gave rise to publicat ions report ing clinical cases of 
pat ients with food allergy due to the known cross-react ivity 

between respiratory and food allergens.9-12 However, the re-
sult s of  the clinical t rials are ambiguous, and such therapy 
cannot  therefore be considered as a  t reatment of cross-reac-
t ivity food allergy at  the present  t ime.13-16

As a result ,  convent ional immunotherapy has been rele-
gated in favour of studies based on new immune modulat ing 
st rategies designed t o reduce t he risks seen wit h specifi c 
food immunotherapy. These novel st rategies include immu-
notherapy with hypoallergens obtained by genet ic engineer-
ing techniques, methods based on the st imulat ion of toll-like 
receptors;  t he use of  adj uvants to promote Th1 response; 
the use of  ant i-IgE ant ibodies;  sublingual immunotherapy; 
and even the use of t radit ional Chinese medicinal remedies 
for t reat ing food allergy.

Sublingual immunotherapy for food allergy

Sublingual immunotherapy began to be used as an alterna-
t ive t o convent ional  immunot herapy in t he 1980s.  Since 
t hen,  numerous double-bl ind,  placebo-cont rol led st udies 
and metaanalyses have confi rmed it s effi cacy and safety in 
appl icat ion t o respiratory al lergy. 17-21 A number of  st udies 
have also explored t he act ion mechanism of  subl ingual 
 immunotherapy. In this sense, the induct ion of tolerance is 
seen to be signifi cant ly mediated by both the interleukin-10 
producing regulat ory T lymphocyt es and t he Langerhans 
cells present  in the oral mucosa, and which express high-af-
fi nity receptors for IgE.23-25

In the year 2005 a study was published which assessed the 
effi cacy and safety of sublingual immunotherapy applied to 
food allergy, using hazelnut  allergy as a study model.26 This 
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double-blind, placebo-controlled, randomised study included 
23 pat ients with hazelnut  allergy confi rmed by provocat ion 
test ing. The same technique was used to assess t reatment  
effi cacy. The durat ion of t reatment  was three months, pre-
ceded by an init iat ion week. Following t reatment , the mean 
tolerated hazelnut  dose increased f rom 2.29 g to 11.56 g, 
while the placebo group showed a non-signifi cant  increase 
from 3.49 g to 4.14 g. These effi cacy data in turn were ac-
companied by very acceptable safety, and immunological evi-
dence of effi cacy such as increases in IgG4 and IL-10.26

An interest ing aspect  of this study is that  the pat ients spat  
out  t he ext ract  af ter coming into contact  with the sublin-
gual mucosa. This fact ,  and the immunological parameters 
obtained, defi ne sublingual immunotherapy as an opt imum 
model for studying the mechanisms underlying food toler-
ance and t he role of  t he dendrit ic cel ls and regulat ory T 
lymphocytes in this process.

Another obvious advantage of sublingual immunotherapy 
is that  it s administ rat ion requires no use of health care re-
sources.  Further studies are of  course needed to corrobo-
rate t hese result s and to establ ish t he possible long-term 
effects of such t reatment .27

Other immunological treatments 
for food allergy

In recent  years, dif ferent  immunological approaches to the 
t reatment  of food allergy have been published. Such studies 
include the use of  t radit ional Chinese medicine. 28,29 These 
studies began with the applicat ion of herbal mixtures used 
by such t radit ional pract ices. The studies have cent red on 
the evaluat ion of which elements of  these herbal mixtures 
are responsible for the therapeut ic ef fect ,  and what  their 
underlying mechanisms of act ion may be. Curiously, the ef-
fi cacy in blocking anaphylact ic responses in mice allergic to 
peanut  and t reated with these t radit ional herbs is associat -
ed to a Th2-Th1 regulatory response, in the same way as in 
convent ional immunotherapy. Moreover, a marked reduct ion 
in specifi c IgE is observed and which persists for a long pe-
riod of  t he l i fe of  t he animal,  af t er only a few weeks of 
t reatment .30 The purifi cat ion of the natural products respon-
sible for this therapeut ic effect  is one of the most  promising 
opt ions for the development  of effect ive and safe t reatment  
for food allergy. At  present  we are wait ing for confi rmatory 
studies in human models.

Another therapeut ic alternat ive is the use of ant i-IgE ant i-
bodies. Such t reatment  is indicated in pat ients with persist -
ent  moderat e-severe ast hma,  and induces a reduct ion in 
serum IgE levels — inhibit ing the immediate and delayed re-
sponses to al lergens,  and thus improving the symptoms of 
respiratory allergy.31

In the year 2003, a cont rolled study was published involv-
ing 84 pat ients with peanut  allergy, t reated with dif ferent  
doses of ant i-IgE ant ibodies. After four months of t reatment , 
an important  reduct ion in the symptoms of the food allergy 
was recorded.32 However, 25 % of the pat ients showed no re-
sponse to such t reatment , which is moreover expensive and 
requires frequent  and in-hospital administ rat ion. This ther-
apy is being used as an adj uvant  to convent ional immuno-
therapy, with the purpose of  lessening the serious adverse 
ef fects seen in some pat ients. 33 Such studies indicate that  

t his associat ion clearly reduces t he adverse ef fect s and 
moreover allows faster and more effect ive administ rat ion of 
the ext racts.31 In any case, no studies contemplat ing the use 
of ant i-IgE ant ibodies and immunotherapy with food ext racts 
have been published to date.  This combinat ion would not  
seem t o be appl icable in t he case of  subl ingual immuno-
therapy use,  due to t he excel lent  safet y performance re-
ported by the lat ter t reatment  modality.

Other current  st udies on t he t reatment  of  food al lergy 
 include those based on genet ic engineering techniques for 
obtaining mutant  allergens with a view to generat ing hypoal-
lergenic molecules amenable to use in immunotherapy. 34-41 
The designing of molecules which maintain their ant igenicity 
although with diminished allergenicity may give rise to prom-
ising safe and effect ive t reatments for food allergy. 42,43 How-
ever, it  must  be taken into account  that  the immune response 
to foods is characterized by the implicat ion of several aller-
gens in one same food, i.e.,  a given food contains mult iple 
allergens, and pat ients therefore may be sensit ised to more 
than one of them. Another important  factor which may com-
plicate the choice of a candidate molecule is the geographi-
cal differences seen in allergen sensit isat ion pat terns.44,45 This 
aspect  of such t reatment  may not  be relevant  in the case of 
sublingual immunotherapy, since the mechanism underlying 
the lat ter involves the intervent ion of IL-10 producing Langer-
hans cells expressing high-affi nity IgE receptors. In this con-
text , hypoallergenic molecules could obviate these receptors, 
thereby lessening the effi cacy of sublingual immunotherapy.23-25 
It  seems possible that  preservat ion of the IgE epitopes may be 
relevant  to their act ivat ion, present ing dendrit ic cells of the 
sublingual mucosa. 22,46

Last ly,  other st rategies in t he t reatment  of  food al lergy 
include studies based on t he use of  DNA f ragments or im-
mune st imulat ing sequences which lessen Th2-mediated re-
sponses. Such studies are present ly based on animal models, 
with good results in terms of effi cacy and safety.47

Conclusion

At  present , the t reatment  of food allergy is based on st rict  
avoidance of the causal food, and on the administ rat ion of 
drugs to deal with the clinical manifestat ions in the case of 
accidental react ions. Nevertheless, a range of promising new 
st rategies are current ly being studied, with acceptable re-
sults in terms of effi cacy and safety. Thanks to its simple ad-
minist rat ion, sublingual immunotherapy may possibly play an 
important  future role in the management of food allergy.
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