Guest editorial

New insights on the natural history of peanut

allergy

Over the past decade, a new apprecia- significant impact on quality of lifé>

tion has emerged concerning the aller-
gic potential of peanutArachis hy-
pogaea.l? Indeed, several features of
peanut allergy conspire to make this
legume infamous. First, peanut allergy
is relatively common. Our study of the
general US population indicates that
0.6%, or approximately 1.6 million
Americans, are peanut allergicA
striking feature of peanut allergy is the
young age of presentation, generally
under age 2 yeat8% with approxi-
mately 75% of reactions occurring on
the first known oral ingestioh®’” The
early development of clinical reactivity
is probably related to the fact that pea-
nut is introduced earl§js common in
the food supply, and can be passed in
breast milk3®1° thereby facilitating
sensitization and recurrent exposure.
The second remarkable feature of pea-
nut allergy is the severity of reactions. In
our study, of 102 children with acute
reactions to peanut, nearly half experi-
enced symptoms in two or more organ
systems and epinephrine was required
for treatment in 199%.Peanut accounted
for 7 of 13 published cases of fatal, food
allergic reactions in the US:?> Because
peanut is a hidden ingredient or potential
contaminant in a number of processed
foods, accidental ingestions are com-
mon>* We found that 55% of peanut
allergic children experienced a reaction
to an accidental ingestion over a period
of 5.4 years$.The potential for accidental
exposure affects the individual's ap-
proach to activities such as schéalin-
ing out, parties, family activities and
even commercial airline traélwith a
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Notwithstanding the high prevalence, se-
verity and reaction rate of peanut allergy,
the notion that peanut allergy is perma-
nent makes the diagnosis all the more
disheartening.

The dogma that peanut allergy does
not resolve stems, in part, from obser-
vations that peanut allergy affects
adults, and has a prevalence rate in
adults that is similar to that in chil-
dren316 In 1989, Bock and Atkins
reported a follow-up study on 32 pea-
nut-allergic children (confirmed by
double-blind, placebo-controlled oral
food challenges) that gave specific ev-
idence for the persistence of this al-
lergy. Over the 2 to 14 years (mean, 7
years) of follow-up, none experienced
resolution of the allergy (although 8
were never knowingly re-exposed).
The authors cautioned that larger con-
trolled studies would be needed to de-
termine if peanut allergy was truly per-
manent.

In a study that could be considered a
landmark in unraveling the epidemiol-
ogy of peanut allergy in children, Tariq
and colleaguéseported a birth cohort
study of peanut sensitization on the
Isle of Wight, UK. Among 1,218 in-
fants followed to age 4 years, 1.1% had
a positive skin test to peanut and 0.5%
had experienced a clinical reaction to
peanut (6 of 13, or 46%, with a posi-
tive skin test had experienced a reac-
tion). Two children of the six who re-
acted to peanut (at ages 9 months and
24 months) lost their clinical reactivity
and one was documented to have con-
verted from positive to negative on
prick skin test to peanut over the 4 year
period of evaluation. Thus, this epide-
miologic study documented a high sen-
sitization rate (1.1%), a modest reac-

tion rate (0.5%) and the potential for
resolution of peanut allergy (33%).

Subsequent reports highlighted the
potential for resolution of peanut al-
lergy. In data presented in an abstract,
Golding and colleagué% found that
41% of 22 children with peanut allergy
diagnosed by clinical histories of reac-
tion before age 2 years, culled from a
birth cohort of 14,210 in the UK, had
outgrown their allergy by age 5 years.
Those with persistent reactivity to pea-
nut had a higher rate of asthma, atopic
dermatitis and food allergy than those
whose peanut allergy did not resolve.
Hourihane and colleagu@shave also
shown that peanut allergy may resolve
in young children when the allergy
manifested first in infancy. This group
performed oral challenges to peanut in
120 children with convincing histories
of peanut allergy selected from 230
with peanut allergy based upon con-
vincing history. Selection of children
for oral challenges were individual-
ized, but included criteria such as neg-
ative skin tests and possible ingestion
without reaction. Twenty-two of the
120 children (18%) passed the oral
challenge; this group experienced a
first reaction at a mean of 11 months of
age and were challenged at a median of
5 years. In a case-control comparison
of 15 who experienced resolution to 15
subjects with persistent peanut allergy,
the former group had smaller or nega-
tive prick skin tests (a cut-off for wheal
of 6 mm had a 100% positive predic-
tive value and 80% negative predictive
value), a longer interval since their last
reaction (median 40 months versus 12
months) and fewer additional food al-
lergies. There was no difference in se-
verity of initial reactions.
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In this month’sAnnals Spergel and
colleague®¥ document several previ-
ously noted observations pertaining to
the natural history of peanut allergy in
young children: (1) the allergy may
resolve in a subset of young children
within 2 years of their last reaction (14
of 33, or 42%, of those challenged), (2)
skin tests may revert to negative, and
(3) resolvers have smaller skin tests
than children with persistent allergy. In
contrast to several of the previous re-
ports, this study shows evidence that
children with severe reactions may be
less likely to have resolution of the
allergy, and that resolution was not
related to the number of other food
allergies or atopic diseases. In addi-
tion, this report documents a child with
a positive physician-supervised chal-
lenge reverting to a negative challenge.
Lastly, the study includes information
on 13 children who had positive skin
tests to peanut and “refused to eat” the
food; in these, 5 (40%) had a positive
oral challenge.

How can we resolve the discrepancies
among these various studies? Bock’s
study that showed persistence of peanut
allergy was different from these recent
studies in two respects: in Bock’s study
the allergy was initially documented by
blinded oral food challenges and the age
at initial documentation was 7 years. In
contrast, the recent studies relied on pos-
sibly erroneous initial diagnosis based
upon history, evaluated much younger
children, and may have selected for chil-
dren with milder phenotypes to undergo
challenges (eg, Hourihane’s selection of
52% and Spergel's selection of 16% of
the total group to undergo challenges).
Taken together, these studies indicate
that infants may become tolerant of pea-
nut, but once the allergy is established in
early childhood, resolution is rare. Fur-
thermore, Spergel’s stuthand others?!
show roughly half of children with pos-
itive skin tests who have avoided peanut
for a number of reasons without a history
of reactions are tolerant of peanut.

Further studies are needed to more
accurately estimate the percentage of
children who become tolerant of peanut,
and to get a better understanding of fac-
tors that may indicate the development

of tolerance. Several studies have indi-
cated that small or negative skin tests
bode well for resolved allergy. In chil-
dren with atopic dermatitis, a peanut-
specific IgE concentration value greater
than 15 kU/L (CAP-System FEIA, Phar-
macia & UpJohn Diagnostics, Uppsala,
Sweden) was highly predictive of clini-
cal reactivity?? Skolnick and col-
league® recently reported that 71% of a
selected subset of children diagnosed
peanut allergic when under age 2 years
with peanut-specific IgE concentration
below 2 kU/L when over age 4 years,
tolerated an oral challenge to peanut.

The key to improved diagnosis, man-
agement, and treatment of peanut allergy
is linked to unraveling the immuno-
pathogenesis of tolerance. Alteration in
gut permeability is not a likely explana-
tion since peanut protein is fully capable
of entering the circulation in immuno-
logically intact form following ingestion,
even in normal adult¥. True immuno-
logic tolerance is a more likely explana-
tion. The tools are in place to evaluate
the evolution of tolerance in peanut al-
lergy. The major allergenic proteins of
peanut have been identified and cloned,
and B cell and T cell epitopes have been
mapped. The stage is now set for more
detailed basic, clinical and translational
studies of the natural history of peanut
allergy.

For the unfortunate majority with per-
sistent peanut allergy, avoidance and
emergency medications are a way of life
as research into a variety of novel ther-
apies (eg, anti-IgE antibodies, immuno-
therapy with engineered peptides, immu-
nostimulatory sequences, etc) offer
future hope. Our lesson from the recent
studies is that physician-supervised oral
food challenges are warranted in a “low-
er risk” subset of young children with
peanut allergy so that we can allow these
children and their families to lead more
unrestricted lives.
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