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A common question, often asked by both parents and by physicians, is: will this child
develop asthma? The follow-up question is: if asthma is likely, how can it be pre-
vented? Until very recently, it was impossible to give a precise answer to either query,
but increasing knowledge of the allergic (or atopic) march has now made it possible to
give partial answers to both. The goals of this article are to explain the allergic march
concept, review the available evidence, describe attempts to prevent the march, and,
finally, outline possible intervention options for allergists and parents.

The allergic march is a postulated progression of atopic disease in infants with
eczema to subsequently develop asthma, and then allergic rhinoconjunctivitis. The
march was identified by many clinical observations during the 20th century, yet the
first meta-analysis of this subject was prepared just 11 years ago." In this article, Cat-
ani summarized the available information on age of onset for allergic diseases.
Eczema begins in the first year of life in 80% of children, with specific food allergies
detected: cow’s milk allergy in 73%, egg allergy in 71%, and fish allergy in 51%.
Asthma has a later onset, with only 42% evident in the first year, and 49% in the
second year, but 92% develop symptoms before age 8. Rhinoconjunctivitis occurs
even later, with 35% in year 1, and only 59% by age 5. The march can be visualized
graphically (Fig. 1).2 Evidence for developing food allergies generally occurs synchro-
nously with signs and symptoms of eczema, and, in most allergic children, both
precede respiratory symptoms.
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Fig. 1. Allergic march: progression with age from eczema to asthma to rhinoconjunctivitis.
(Adapted from Barnetson RS, Rogers M. Childhood atopic eczema. BMJ 2002;324:1376; with
permission.)

EVIDENCE FOR THE ALLERGIC MARCH

Clinical observations of the eczema-to-asthma-to-rhinitis progression were originally
from cross-sectional studies that are subject to recall bias. Birth cohort studies
have recently been done, and generally confirm the march concept. But, the initial
idea of a uniform progression, in all patients, from eczema to asthma, has not been
confirmed.® At least 3 clinical variants occur: (1) a normal allergic march from eczema
to asthma to rhinitis,* (2) a reverse allergic march from asthma to eczema,® (3) and
apurely respiratory allergic march of rhinitis to asthma, without any eczema. The allergic
march also is not restricted to children, but can occur at any age. The relative risks
for eczema progressing to asthma and rhinoconjunctivitis have been calculated for
250 infant eczema patients, followed for as long as 22 years.® Incidences of both
asthma and rhinoconjunctivitis rise steadily with age, and by age 18, 34% develop
asthma, and 66% rhinoconjunctivitis, while eczema declines to 42%. The severity of
eczema is proportional to the risk of developing asthma, with the most severe eczema
cases having 4.8 times the risk of mild cases (P = .001). The risk of developing rhinocon-
junctivitis is similarly increased 3.2 times by prior development of asthma in these
children.

RISK FACTORS FOR DEVELOPING ASTHMA

In a systematic review of 26 eczema follow-up studies from 1950 to 2006, about 30% of
all eczema patients develop asthma by age 6,” and those eczema patients who are
atopic are much more likely to develop asthma. For example, children with eczema
and early wheezing but no atopy (defined by no positive allergy tests) have a lower risk
of later asthma (odds ratio [OR] 2.84), compared with similar patients who are allergen
sensitized (OR 6.68).8 Infant wheezing is also a risk for adult asthma. Fifty-nine patients
who wheezed before age 2 were re-evaluated at age 26 to 29, and 41% had asthma
versus 10% of controls (OR 13.3).° Family history is significant, since the presence of
sibling asthmaincreases asthmarisk (OR 5.68).° In addition to the effects of atopic status
and family history, in children of all ages, food allergy is an independent risk for asthma.
Severe or multiple food allergies further increase the risk.'°
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ALLERGIC MARCH VARIATIONS

A reverse allergic march has been reported by Canonica and Passalacqua’s group, in
a study of 692 child asthmatics without either food allergy or eczema.® During the
9-year follow-up, 20% developed eczema. Mite monosensitization was more common
in those who developed eczema.

Settipane made the first clinical observations of a purely respiratory allergic march in
a 23-year follow-up of 738 atopics who had no eczema and were allergy tested as
college students. The incidence of both allergic rhinitis and asthma continued to
increase with age in these patients. Similar to eczema patients, positive allergy tests
were a risk factor for asthma development (P = .001), but in addition, so was the pres-
ence of allergic rhinitis (P = .002)." Two other long-term studies, a 20-year follow-up
of 252 infant eczema patients,® and a 40-year follow-up of 2100 adult rhinitis
patients,'? have confirmed that allergic rhinitis is an independent risk factor for devel-
oping asthma (independent of eczema). A recent 467-member birth cohort study has
also confirmed, using Allergic Rhinitis and its Impact on Asthma (ARIA) criteria,’ that
at least to age 13, the prevalence of allergic rhinitis continues to increase, and there is
a clear genetic risk component. In this cohort, symptomatic allergic rhinitis occurs in
44% of patients with at least 1 allergic parent versus 24% with no parental allergy.'*

The last variation of the allergic march is possible sex specificity. A surprising finding
of a large birth cohort study® of children with an atopic family history, studied from birth
to age 7, was that eczema in the first 2 years predicts asthma in boys (OR 2.45), but not
girls (OR 0.88). There were no changes in the conclusions if the data were adjusted for
early allergy sensitization or wheezing, and these results remain unexplained.

ROLE OF FOOD ALLERGENS IN TRIGGERING THE ALLERGIC MARCH

The average age of sensitization to various allergens varies substantially, and this has
a bearing both on which allergens are more likely to trigger the allergic march, and
where preventative measures should be focused. Egg and milk food allergies are
among the very first allergies to appear, often before 12 months,'* while sensitivity
to other staple foods usually begins in the second year, and does not reach the
same prevalence level until around age 5.'° Sensitivity to indoor inhaled allergens
(mites and animals) also is rare before age 2, and increases thereafter similarly to
staple foods. Sensitivity to outdoor pollen allergens also is rare before age 2, and
increases markedly only after age 3. As a result of these data, both egg and milk
allergy have been scrutinized closely for possible roles as allergic march and asthma
triggers. A subgroup of allergic rhinitis patients has been found to have food allergy-
mediated rhinitis.'® In one study, open oral food challenge positive, cow’s milk allergic
infants, who had only rhinitis and no positive inhalant tests, were followed from age
1 to 5 years. During this time, milk allergy decreased from 100% to 14%, while asthma
increased from 0% to 72%, identifying another large asthma risk factor.'” Ricci and
colleagues® similarly identified a very strong risk for later asthma and allergic rhinitis
associated with early sensitization to eggs.

Independent risk factors for developing asthma are therefore: early eczema,
eczema severity, atopy (allergic sensitization), early persisting wheezing, allergic
rhinitis, male sex, and food allergy, especially allergy to cow’s milk and chicken’s egg.

RELATIONSHIP OF ENVIRONMENTAL AND GENETIC FACTORS TO ECZEMA PREVALENCE

National eczema prevalences range from 0.3% to 20.5%, are highest in Scandinavia,
Canada, Australia, Chile, and the United States, and lowest in the tropics and Russia.*
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Eczema is increasing in 70% of nations, where the prevalence correlates directly with
national per capita income. The very rapid rate of change in eczema prevalence
strongly suggests environmental, rather than purely genetic, factors are involved.
There is also good evidence for genetic influence, since atopic children are much
more likely to develop eczema than nonatopics. This genetic influence is seen most
strongly in affluent nations, where many eczema cases are positively correlated to
atopy (OR 2.69). However, only in 15% of poor nations is correlation with atopy found,
which supports the existence of environmental influences on eczema, influences that
vary with economic status.* One possible explanation for the difference in eczema
cases seen in different nations can be inferred from longitudinal studies in locales
that are undergoing urbanization, such as in Africa. There, atopy is increasing every-
where with national income level. In South African cities, the rise in atopy correlates
both with assuming an urban, Western diet, and with less exposure to infections.'®
Several environmental factors have now been postulated to be affecting eczema
and the allergic march, including the hygiene hypothesis, vitamin D levels, maternal
nutrition, infant feeding practices, chemical pollution, and antibiotic and anti-
inflammatory drugs.

HYGIENE HYPOTHESIS

This is the most frequently considered hypothesis to explain historic increases in
atopic diseases during 20th century, including the allergic march.'® Newborns have
a predominately Th2, allergic immune response, and acquire Th1 responses by infec-
tion exposures. Environmental changes have been dramatic in the 20th century: small
families, cleaner, almost entirely indoor living, processed and sanitized foods with
chemical additives, infection prevention and antibiotic treatments, and world-wide
pollution. These changes either directly reduce exposure to pathogens, or can alter
immune functioning, so the hygiene hypothesis posited that these environmental influ-
ences caused a shift in the balance between Th1- and Th2-mediated immunity to favor
a continued allergic, Th2 state, rather than the development of a normal balance
between Th1 and Th2 responses.

This simple paradigm is not entirely correct, because

Th2 responses to parasitic infestations protect from allergies

Th1 autoimmune diseases are increasing at the same time allergies are

Both Th1 and Th2 diseases may occur in the same patients

High-dose exposures to allergens that generate a Th2 response can cause toler-
ance, rather than sensitization.®

Furthermore, at the time the hygiene hypothesis was first proposed, the full extent of
the T-cell network was not known, including the existence of Th17, a third class of
CD4+ helper T-lymphocytes, and Treg, a class of regulatory T- lymphocytes.?° In light
of these points, a modified hygiene hypothesis has been proposed: that the modern
increase in allergic diseases is due to an imbalanced, misregulated, or inappropriate
T-cell response, which leads to excessive immune stimulation from Th1, Th2, and/
or Th17 classes of T helper cells.

EVIDENCE FOR THE HYGIENE HYPOTHESIS

One of the observations providing strong support for the hygiene hypothesis is that
farm life protects from atopy, allergic rhinitis, and asthma, either when infants or their
pregnant mothers are exposed to farm living. When farm children are compared with
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carefully matched controls, early exposure (under 1 year) or prolonged exposure (until
age 5) is strongly protective. Key antiallergy factors are exposure to stables and
drinking unpasteurized milk.2" Mothers living on a farm have significantly higher levels
of the cytokines transforming growth factor beta (TGF-B) and interleukin (IL)-10
(P = .05 for both) in their colostrum and mature milk, compared with control nonfarm
rural mothers. TGF-p helps establish innate immunity, and IL-10 has broad antiallergic
activity, which may influence the infant’s immune balance away from allergy.??

A second area of support for the hygiene hypothesis comes from the effects of early
life infections. Attending group daycare or having many older siblings reduces the risk
of developing atopy or asthma, presumably because of increased infections.'® The
role of specific viruses is not as clear, since, in some reports, certain viruses protect,
but human rhinoviruses and respiratory syncytial virus normally initiate or aggravate
asthma.?®24 |n a birth cohort study, infections (colds, diarrhea with fever, or any fever)
in the first 3 months of life increased wheezing risk by age 2 years.?®

Intestinal flora and infections have also been studied. Early oro—fecal exposure, as
measured by exposure to hepatitis A, toxoplasmosis, or parasite infestations, protects
from asthma, as does administration of many types of probiotic bacteria. Reducing
gut levels of lactobacilli and bifidobacteria (eg, by antibiotic use) increases the risk,
as does abnormal intestinal microbial balance, for example, when pathogenic bacteria
like Clostridium difficile predominate.’® Neonatal antibiotic use is statistically corre-
lated with later asthma, and there is a dose effect, with more courses of antibiotics
increasing asthma risk, but the overall increase in risk, in 1 study, is only about 15%.26

A final group of supportive studies involves birth-related infections. Elective
cesarian section decreases asthma risk (OR 0.34), and a lengthy time of ruptured
membranes (>3 hours) before delivery increases asthma risk (OR 6.7). These reports
are believed to be due to varying degrees of infant exposure to vaginal flora, including
Ureaplasma and staphylococci, which are known to be associated with subsequent
asthma development.?”

A meta-analysis of 46 papers reporting the effects of early life exposures on the risk of
triggering the allergic march has been done. Exposure to pets (n = 27) slightly reduces
risk, dog exposure being better than cat (OR 0.84, confidence interval [Cl]: 0.73-0.96).
Exposure to endotoxin (n = 13) slightly reduces risk, (OR 0.90 CI: 0.78-1.0). Drinking
unpasteurized milk (n = 7) reduces risk (OR 0.68 Cl: 0.61-0.76). Finally, livestock expo-
sure (n = 8) produces a sizable risk reduction, (OR 0.58 Cl: 0.39-0.87).28 Tse and Horner
believe, based on their studies, that normal levels of respiratory exposure to a variety
of allergens found in house dusts are naturally tolerogenic. But, intermittent high
exposures can break through this normal tolerance, to cause symptomatic allergic
disease.?®

EFFECTS OF VITAMIN D ON THE ALLERGIC MARCH

Vitamin D has broad immune effects, since vitamin D receptors are present in the
nucleus of B- and T-lymphocytes, monocytes, macrophages, and dendritic cells,
where vitamin D modulates cytokine levels, including thymic stromal lymphopoetin
(TSLP), IL-2, 4, 5, and 13, interferon gamma (IFN-vy), and many others.?® Vitamin D
deficiency increases infections, all allergic diseases, and autoimmunity risk. The
effects on allergy depend on both vitamin D dose and patient age. Vitamin D supple-
ments may have a steroid-sparing effect in asthma, and high levels are associated
with better lung function. High maternal vitamin D is associated with less wheezing
in those mother’s children, but, there is evidence that the dose-response curve may
be U-shaped, so that both low and very high vitamin D levels may increase allergy risk.
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Vitamin D should benefit eczema because of its known biologic effects of increasing
keratinocyte proliferation, promotion of wound healing, stimulation of skin antimicro-
bial canthelicidins, and suppression of skin inflammation. In a small study, vitamin D
supplements improved winter eczema.?®

EFFECTS OF MATERNAL NUTRITION ON THE ALLERGIC MARCH

Three recent reports agree that insufficient maternal nutrition during pregnancy
increases the risk for children to develop allergies, eczema, and asthma. The studies
focused on different aspects of nutrition, but found that increased maternal zinc and
antioxidant intake are protective, and that vitamin E, citrus fruits, and green and yellow
vegetables are possibly protective.®°

EFFECTS OF CHEMICAL POLLUTION ON THE ALLERGIC MARCH

Chemical pollutants are associated with increased risk of both atopy and asthma.
Respiratory exposure to natural gas cooking fumes and tobacco smoking both increase
only asthma,®'®? while traffic exhaust increases eczema, asthma, and rhinitis.® In
a prenatal birth cohort study, the active fractions in traffic pollution were identified as
polyaromatic cyclic hydrocarbons (PAH) and ultrafine particulates, and both maternal
prenatal and infant postnatal exposure were found to be important. Traffic exhaust
may injure the lung surface barrier, increasing pulmonary sensitization.®*

EFFECTS OF ANTI-INFLAMMATORY DRUGS ON THE ALLERGIC MARCH

Anti-inflammatory drugs have long been suspected of increasing atopic diseases, but
evidence from human observational studies has been conflicting. Recently, a mouse
model system found that aspirin drives Th17 T-cell responses to Th2, and increases
eosinophilic lung injury, which gives a plausible mechanism by which these drugs
could influence the allergic march.®® The most recent birth cohort study, 7 years in
duration, and very carefully controlled, shows no other factors except acetaminophen
exposure can account for the observed asthma risk increase.®® Finally, a very large
multi-center study in Spain showed that the proallergic effects of acetaminophen in
children are additive to, and independent of, the effects of antibiotic use.3”

ORIGIN OF THE ALLERGIC MARCH: MOLECULAR BIOLOGY OF ECZEMA

Understanding of eczema has changed dramatically with the discovery of the role of
filaggrin, the filament-aggregating protein in the epidermis. Filaggrin is a late-acting
epidermal differentiation protein that is essential to form a functional, waterproof,
infection-resistant epidermal barrier, by aggregating and cross-linking keratin.3 Light
microscopy with antifilaggrin antibody staining demonstrates that eczema patients
show extensive physical barrier disruption.®® Loss-of-function filaggrin mutants are
common, occurring in about 10% of people in most ethnic groups. In a cohort of
infants with identified filaggrin mutations, who were followed until school age, the
loss-of-function mutants increased eczema by age 1 (P = .0003), asthma attacks
by age 1 (P = .01), allergic sensitization by age 4 (P = .00007), and persistent asthma
by age 5 (P = .03).%° Allergic rhinitis is also significantly increased.* The reason filag-
grin mutants increase allergies is because the poor keratin cross-linking causes
epithelial barrier dysfunction with water loss, increased allergen and irritant absorp-
tion, and decreased infection resistance. The barrier dysfunction leads to local
epidermal Th2 inflammation, and then to systemic inflammation, with involvement of
cytokines, eosinophils, TSLP, and Th17 activation.* This eosinophilic inflamation
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has now been detected in pediatric bronchial lavage specimens from 2 to 5 years
before the recognized onset of asthma symptoms.*'

ECZEMA: EVIDENCE FOR SYSTEMIC INFLAMMATORY EFFECTS

These human observations have been expanded in a mouse model of repeated skin
exposure to Asperqgillus fumigatus. Mold exposure induces a Th2 response with local
eczema, followed by rhinitis and bronchial hyper-reactivity. Elevated Aspergillus-
specific immunoglobulin (Ig)E, IgG1, and increased IL-4, but not IFN-vy, hallmarks of
Th2 allergy, are all present.*? Other mouse models show both normal allergic march
progression from eczema to asthma and also respiratory allergic march progression
from rhinitis to asthma. In both variants, T-cell dependent systemic sensitization
with requirements for TSLP, vitamin D, and IL-17 (required for bronchial hyper-
reactivity) was found.* Human clinical studies and mouse models also show that atopy
may be maternally inherited from prenatal epigenetic changes, especially DNA meth-
ylation, similar to the known effects of prenatal tobacco smoke exposure.*3

ATTEMPTS TO INTERVENE IN THE ALLERGIC MARCH

There have been numerous attempts to prevent or stop the allergic march, including
trials of drugs, dietary microbial supplements, infant feeding strategies, and
immunotherapy.

Medications

Pharmacologic prevention initially appeared to be helpful. Eczema patients, 1 to
2 years old, were treated with cetirizine for 18 months, and observed for another18
months. The onset of asthma symptoms was delayed in pollen-sensitive (P = .002)
and mite-sensitive (P = .005) children, and benefits persisted for 3 years in some.**
Unfortunately, attempted replication of this study was not significant for the primary
endpoint of asthma prevention. Several subsequent attempts to use inhaled steroids
to prevent asthma were also unsuccessful, as was a trial of pimecrolimus cream to
prevent eczema from progressing to asthma.*

Probiotics

On the other hand, many studies now show prenatal prebiotics or probiotics are effec-
tive for eczema prevention, although fewer studies show benefits with established
allergic disease.*® In 1 study, mothers were probiotic treated daily for the final month
of pregnancy, and infants were treated for 6 months. At 2 years, eczema (OR 0.41) and
all allergies (OR 0.38) were reduced by treatment. Infant cytokine profiles showed low-
grade inflammation, with elevated IgE, IgA, and IL-1 similar to levels seen in helminth
infestation.*® A second study evaluated Lactobacillis F19 supplements during wean-
ing, and reduced eczema to half the control incidence (P = .05).#” In a third study, pro-
biotic treatment of mothers during pregnancy and lactation decreased child eczema at
age 2 years by two-thirds (OR 0.32, P = .0098).%8 Probiotics can also have very pro-
longed beneficial effects, with treatment at birth decreasing allergies up to 20 years
later.*® Probiotics are also effective for preventing eczema in cesarian section babies
(OR 0.47, P = .035, at age 5 years).>°

A few studies have shown that certain probiotics or use schedules are not effective
or are possibly harmful. For example, when newborns were treated daily for 6 months
with Lactobacillus acidophilus (LAVRI-A1), at 6 months there was no difference in
eczema, but the experimental group had an increased number of positive allergy tests
compared with controls.3' And, when mothers were treated for the final 4 to 6 weeks of
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pregnancy and the next 6 months with Lactobacillus GG (ATC 53,103), at 18 months
there was no difference in eczema, but the treated mother’s children had 2.85 times
more infant wheezing and bronchitis.5?

There have been several recent reviews of dietary probiotics, including a structured
review of the effects of probiotics for eczema prevention or treatment.>® Of the double-
blinded, placebo-controlled studies that were robust enough to include, 6 of 9 showed
significant eczema reduction, and 1 showed a favorable trend. According to Tang,
Lahtinen, and Boyle: “Probiotic bacteria represent the most promising intervention
for primary allergy prevention that has been studied to date....”*> Other reviews indi-
cate that probiotics are effective for normalizing intestinal barrier function and
reducing production of allergic inflammatory cytokines, and therefore, probiotics are
potentially useful, and may be effective for treatment or prevention of food allergy,
eczema, and allergic rhinitis.>*5% In summary, current evidence supports consider-
ation of using probiotics before giving birth in several situations:

Allergic mothers, especially with personal history of eczema, asthma, or severe
persistent allergic rhinitis

Mothers who have prior children with food allergy, eczema, or asthma

Allergic mothers with a scheduled cesarian section, or history of early rupture of
membranes, or history of recent intestinal bacterial infection.

Infant Feeding

Breast feeding has been studied as a possible means of interrupting the allergic
march, and it has been found that breast milk contains immune components that
may be allergy-protective. A systematic review of TGF-§ levels in breast milk found
that both TGF-B1 and TGF- 2 are present, and two-thirds of studies show high levels
of TGF-B protect from development of allergies.®® A recent report found that TSLP is
also present in colostrum and early milk, where it may influence gastrointestinal
sensitization.%” Finally, breast milk contains protective bifidobacter probiotic bacteria,
but allergic mothers have low counts, and transfer fewer beneficial bacteria to their
infants than do normal mothers.58 Formula feeding also influences the allergic march.
For example, cesarian section children are more likely to become cow’s milk allergic
because of the greater frequency of formula feeding in these infants (OR 10.9). Risk for
cow’s milk allergy is also increased by using formula supplements while breast feeding
(OR 2.86), and also, surprisingly, by extending the period of exclusive breast feeding
(delayed weaning) beyond 2 months (OR 4.14).5° If cesarian section babies are exclu-
sively breast fed, then they are less likely to develop cow’s milk allergy (OR 0.42).
Cow’s milk allergy can also be prevented by exclusively feeding an extensively hydro-
lyzed casein formula (eg, Nutramigen or Pregestamil) (OR 0.44). Sanchez-Valverde
and colleagues® comment that: “Feeding [only] one or two bottles of cow’s milk in
the first few days of life is related to the development of IgE-mediated cow’s milk
allergy. (Unless exclusively breast-feeding), a diet of an extensively hydrolyzed, high
grade formula appears to be the best choice to avoid the antigenic stimulus (and
the subsequent Allergic March).”

The American Academy of Pediatrics has published evidence-based recommenda-
tions for infant feeding.®® Found to be not useful are maternal diet restrictions during
pregnancy or lactation, and delaying the introduction of solid foods beyond 4 to
6 months of age. Useful practices are:

Breast feeding for at least 4 months (prevents or delays the occurrence of cow’s
milk allergy, eczema, and wheezing)
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Use of hydrolyzed formulas, in not exclusively breast fed infants, for 4 to 6 months
(may delay or prevent onset of atopic disease)

Extensively hydrolyzed formulas (have better protective benefits than less hydro-
lyzed or unhydrolyzed formulas).

Immunotherapy

Inhalant allergen immunotherapy has also been found to interrupt the allergic march.
In a large 3-year, parallel group subcutaneous immunotherapy (SCIT) study of mildly
asthmatic adults with or without allergic rhinitis, SCIT decreased asthma progression
risk, while pharmacotherapy alone did not.®' In a second 3-year SCIT treatment study
of children with allergic rhinitis but no asthma, SCIT decreased asthma progression
risk for at least 10 years (OR 0.4 at 3 years, OR 0.3 at 5 years, OR 0.4 at 10 years).®?
Sublingual immunotherapy (SLIT) is also effective. In a 3-year, parallel group study of
mono grass-allergic children with allergic rhinitis and not more than mild intermittent
asthma, the SLIT-treated children had fewer symptoms and less medication use in
the second and third years, and had 3.8 times less persistent asthma at the conclusion
of the study.® A second pediatric SLIT parallel group study showed that 4 to 5 years
after completing a 4 to 5-year SLIT treatment course, there was persisting suppression
of asthma in the treated group, compared with the control group (P = .001). Peak expi-
ratory flows and medication use were also were statistically better in the SLIT group.®4

THE ALLERGIC MARCH: CONCLUSIONS

The allergic march is a progression of atopic disease from eczema to asthma, and then
to allergic rhinoconjunctivitis. This can occur at any age, and does not always follow
the classic sequence of illnesses. Based on both human clinical data and mouse
models, the march appears to be caused by a regional allergic response that then initi-
ates systemic allergic inflammation. There are many known predisposing environ-
mental factors to developing the allergic march, including the effects of infectious
agents (hygiene hypothesis), vitamin D levels, maternal nutrition, chemical pollution
exposures, antibiotic and anti-inflammatory drug exposures, and infant feeding prac-
tices. When eczema is the initial allergic iliness, the currently understood pathway to
developing systemic inflammation is initiated by epithelial barrier dysfunction resulting
from filaggrin loss-of-function mutations. The breached permeability barrier increases
skin exposure to irritants, pollutants, contact allergens, and microbes, and, combined
with food allergy in susceptible atopics, initiates local Th2 inflammation, which prog-
resses to systemic inflammation, and then to rhinitis and/or asthma.

Knowing this, is enough known to interrupt the march to prevent allergy, and espe-
cially, to prevent asthma? There are limited, but very promising data to support
4 different possible interventions: (1) supplements of dietary probiotics, (2) exclusive
breast feeding during the first few months of life, or, alternatively, (3) use of extensively
hydrolyzed infant formulas, and finally, (4) treatment with inhalant allergen immuno-
therapy by either SCIT or SLIT methods. From current data, if these strategies were
widely employed, there would probably be a substantial reduction in future asthma
cases.
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