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The immunology of fetuses and infants

Numerous studies indicate that the prevalence of atopic
disorders — bronchial asthma, atopic dermatitis, and
allergic rhinoconjunctivitis — has increased worldwide
over the last few decades (1, 2). This increase in the
prevalence of atopic disorders has been assumed to
depend on an interaction between genetic and environ-
mental factors (3). The increase in allergy prevalence is
particularly seen during childhood, since newborn
infants and young children are more susceptible to
the effects of environmental pollutants than adults (1).

Our knowledge of atopic diseases among children —
“the atopic march” — indicates that the development
starts early, maybe already in utero (4-6). Interest in the
in utero milieu in relation to the development of allergy
goes back to the beginning of the 19th century (7).
Furthermore, in the 1920s, Ratner, a US pediatrician,
published several studies describing his attempts to
intervene in fetal sensitization in order to reduce the
development of allergy in the offspring (8). The interest
in fetal sensitization intensified after the discovery of
IgE (9). Thus, it was found that the fetus can produce
IgE already from the 11th to 12th weeks of gestation
(10). It has also been generally accepted that IgE does
not pass the placental barrier; therefore, the IgE in cord
blood is assumed to be of fetal origin (11). However,
there are few studies showing the presence of antigen-
specific IgE antibodies in cord blood (12).

Over the last decade, our knowledge of molecular
biology in relation to allergic inflammation has
increased dramatically. Thus, the immune responses
can be classified as Thl or Th2 depending upon the
predominant profile of cytokine production (13).
Several studies have shown that IgE-mediated allergic
diseases are associated with expression of Th2-like
cytokine responses (13). The immunologic milieu of the
placenta is constitutively skewed away from Thl and
shifted toward the Th2 phenotype during pregnancy
(4, 5, 14). These Th2-cytokine-dominated immune
responses seem to be preserved in early periods of
infancy (15). The initial exposure of neonates to
environmental allergens, via breast-feeding, inhalation,
and/or digestion, at the time when the immune system is
biased toward the Th2-skewed cytokine phenotype,
contributes to the preferential development of the Th2
pathogenic responses, as found in atopic allergy (15,
16). An increased IgE level in cord blood, the presence
of cord-blood mononuclear cell proliferation in
response to various allergens (17, 18), and the presence

of activated and memory T cells at birth (15, 16) suggest
that the risk of such a development may be amplified by
prenatal exposure.

Although our knowledge of the immune events in
allergic inflammation and the development of atopic
disorders has increased, our understanding of the
immunologic events that lead to tolerance and health
is still a matter of dispute (19). The immune inter-
relationship between the mother and the fetus/newborn
infant during the pre- and postnatal periods seems to be
of importance for such a development (4, 5, 20, 21).
However, much research in the field of epidemiologic
allergy has so far focused on the impact of various
factors of exposure. It is now becoming evident that
various so-called protective factors deserve more
attention. The inverse relation between the develop-
ment of atopic disorders and being raised on a farm
with cows (22), or of being born into a family with an
anthroposophic lifestyle (23), is a significant observa-
tion. New knowledge gained from such studies may
later have a great impact on allergy-preventive mea-
sures with regard to both dietary recommendations (i.e.,
maternal diet during pregnancy and lactation and
infant feeding during the first year of life) and factors of
the indoor environment (i.e., keeping of animals,
exposure to tobacco smoke).

In Allergy Review Series VI, “The immunology of
fetuses and infants”, leading pediatric allergologists will
present up-to-date summaries of the immunology of the
fetus and the infant in relation to IgE sensitization and
clinical allergy during infancy (24-27). This will offer
new insights into this exciting field of allergology and
stimulate further research.

G. Lilja, M. Wickman

Sachs’ Children’s Hospital, and Department of
Environmental Health, Karolinska Hospital and
Institute, Stockholm, Sweden

References

1. The International Study of Asthma and Allergies in Childhood
(ISAAC) Steering Committee. Worldwide variation in
prevalence of symptoms of asthma, allergic rhinoconjunctivitis,
and atopic eczema: ISAAC. Lancet 1998;351:1225-1232.

589



Editorial

10.

11.

12.

13.

14.

590

. Svanes C, Jarvis D, CHINN S, BurnEY P for the European

Community Respiratory Health Survey. Childhood
environment and adult atopy: results from the European
Community Respiratory Health Survey. J Allergy Clin Immunol
1999;103:415-420.

. Horgate ST. Genetic and environmental interaction in allergy

and asthma. J Allergy Clin Immunol 1999;104:1139-1146.

. Jones CA, HoLLoway JA, WaARNER JO. Does atopic disease start

in foetal life? Allergy 2000;55:2-10.

. BiorksTEN B. The intrauterine and postnatal environments.

J Allergy Clin Immunol 1999;104:1119-1127.

. Xu B, JARVELIN MR, PEKKANEN J. Prenatal factors and occurrence

of rhinitis and eczema among offspring. Allergy 1999;55:829-836.

. AscoLt A. Passiert Eisweiss die placentare Scheidewand? Z

Physiol Chem 1902;36:498.

. Ratner B, JacksoN HC, GruenL HL. Transmission of protein

hypersensitiveness from mother to offspring. V. Active
sensitization in utero. J Immunol 1927;14:303-319.

. JonanssoN SGO. Raised levels of a new immunoglobulin class

(IgND) in asthma. Lancet 1967;2:951-953.

MiLLer DL, HirvoNeN T, GiTLIN D. Synthesis of IgE by the
human conceptus. J Allergy Clin Immunol 1973;52:182-188.
StevensoN DD, OrGeL HA, HamBurGER RN, REID RT,
RicHarpsoN DE. Development of IgE in newborn human
infants. J Allergy Clin Immunol 1971;48:61-72.

Host A, HusBy S, GIesING B, LARSEN JN, LoweNsTEIN H.
Prospective estimation of IgG, IgG subclass and IgE antibodies
to dietary proteins in infants with cow milk allergy. Allergy
1992;47:218-229.

BacHARIER LB, JaBARA H, GEHA RS. Molecular mechanisms of
immunoglobulin E regulation. Int Arch Allergy Immunol
1998;115:257-269.

WEGMANN TG, Lin H, GuiLBerT L, MosmanN TR. Bidirectional
cytokine interactions in the maternal-fetal relationship: is
successful pregnancy a Th2 phenomenon? Immunol Today
1993;14:353-356.

15.

16.

17.

19.

20.

21.

22.

23.

24.

25.

26.

27.

PrescorT SL, Macausas C, SmaLLacomse T, Hort BJ, Siy PD,
Hort PG. Development of allergen-specific T-cell memory in
atopic and normal children. Lancet 1999;353:196-200.

HoLt PG. Development of T-cell memory against inhalant
allergens: risk for the future. Clin Exp Allergy 1999;29 Suppl
2:8-13.

Konpo N, KosayasHi Y, SumNopa S, et al. Cord blood
lymphocyte responses to food antigens for the prediction of
allergic disorders. Arch Dis Child 1992;67:1003-1007.

. vAN DURreN-ScumipT K, PicHLER J, EBNER C, et al. Prenatal

contact with inhalant allergens. Pediatr Res 1997;41:128-131.
Hackerr CJ, DickLer HB. Immunologic tolerance for immune
system-mediated diseases. J Allergy Clin Immunol
1999;103:362-370.

JarreTT EEE. Perinatal influences on IgE responses. Lancet
1984;2:797-799.

JenmaLM MC, BiorksTEN B. Development of the immune system
in atopic children. Pediatr Allergy Immunol 1998;9 Suppl 11:
5-12.

Braun-FanrLANDER CH, GassNerR M, Grize L, et al. Prevalence
of hay fever and allergic sensitization in farmers’ children and
their peers living in the same rural community. Clin Exp Allergy
1999;29:28-34.

ALM J, SwarTz J, LiLiA G, ScHEYNIUS A, PERSHAGEN G. Atopy in
children of families with an anthroposophic lifestyle. Lancet
1999;353:1485-1488.

WanN U. What drives the allergic march? Allergy
2000;55:591-599.

HoLt PG, Jones CA. The development of the immune system
during pregnancy and early life. Allergy 2000;55 (in press).
SaveLkouL HFJ, Neuens HJ. Immune responses during allergic
sensitization and the development of atopy. Allergy 2000;55 (in
press).

HaLkeN S, Host A. The lesson from noninterventional and
interventional prospective studies on the development of atopic
disease during childhood. Allergy 2000;55 (in press).



