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newborns.

Environmental and genetic influences are impor-
tant determinants of allergy (1) and as the preva-
lence of atopic disease seem to increase in our
society (2) it is of interest to identify high allergic
risk newborns that would benefit from allergy pre-
ventive measures (3).

So far however, no ideal methods to identify
these high risk infants have been found. Determi-
nation of cord blood IgE levels is so far the most
commonly used marker for the development of
atopic diseases (4). It has recently been demon-
strated that IgE levels in cord blood and during the
neonatal period are related to and influenced by
the maternal atopic states (5) and that the positive
predictive value of IgE determination in cord
blood and during neonatal period is low, ranging
from 21% to 42% (5, 6)

Cord blood thrombocytopenia has been ob-
served in newborns of atopic mothers (7). It has
also very recently been suggested that there is a
relationship between EC and family history of
atopy (FHA) in newborns (8, 8b), and association
with subsequent development of atopic disease has
been observed in black infants (9). Further, Borres
et al. demonstrated that eosinophilia at 3 months,
but not at birth, precedes the development of
atopic disease (10).

Our study was performed to determine the
usefulness of eosinophil and platelet counts as
markers of atopic risk in newborn.
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Eosinophil count (EC) were obtained from 312 newborns with and 172
without family history of atopy (FHA). The EC were higher in infants
with than without FHA. Elevated EC were recorded in babies of
parietaria sensitive mothers born in the spring, as compared to other
seasons. The predictive value of EC with regard to development of
atopic diseases up to 18 months of age was prospectively studied in 103
newborns with FHA. Using 5 x 10" cells/l as cut-off ievel the predictive
allergy value was 41%. Elevated EC appears to be a marker of atopy in
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Material and methods

A total of 312 newborns with FHA and 172 new-
borns without FHA participated in the study. Pre-
term and low birth weight less than 2,500 g were
excluded. Family history was defined as the pres-
ence of an obvious atopic disease in mother, father
or sibling, combined with positive skin prick tests
(SPT) and/or elevated S-IgE levels. Blood samples
were collected on the third day of life by heel
puncture at 8.00 am to avoid any influence of
circadian rhythm on the eosinophil (11). To avoid
admixture of maternal blood at parturition heel
puncture was preferred to cord blood. Cell counts
were performed with Unopette Becton-Dickinson
method (12) and with Biirker hematocytometer.
Of the 312 children of atopic parents 103 had
reached 18 months of age at the time of the final
control. Physical examination and SPT were per-
formed by investigators blinded to the eosinophil
results. Children who were classified as “definite
atopy” had a history of allergy, which was verificd
by a positive SPT for the suspected allergen,
and/or had a diagnosis of allergic disease made by
a pediatrician. Infants with “probable atopy” had a
history that indicated allergic disease, but it had
not been confirmed by a positive SPT or by a
doctor’s evaluation.

Since eosinophil counts were not distributed
normally, differences were analyzed by the non
parametric Mann-Whitney and Kruskall-Wallis
tests.
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Fig. 1. Neonatal eosinophil counts in relation to atopic symp-
toms up to 18 month of age.

Results

The EC in newborns with FHA (mean 382; range
32-2560; median 320 x 10°%1) were significantly
higher than in a control group of newborns without
FHA (mean 266; range 30-960; median 256 X 10%/1)
(p<0.005). In addition, newborns with biparental
FHA had significantly higher EC (mean 459; range
32-2560; median 356 X 10%/1) than babies with uni-
parental FHA (mean 295; range 32-1056; median
224 x 10°M1) (p <0.001). Furthermore, in a group
of 76 newborns from mothers who had clinical
symptoms exclusively to Parietaria pollen and were
SPT positive too higher EC were recorded in
babies who were born in April-June (mean 360;
range 96-1120, median 288 X 10%1) than in those
born in November-February (mean 279; range
32-640; median 224 X 10°1) (p <0.01). The EC
were also influenced by sex, i.e. male newborns
with FHA (mean 382; range 32-1280; median
320 x 10°1) had higher EC than female newborns
with FHA (mean 297; range 32-2560; median
256 x 10%1) p<0.02). The EC were similar in
babies with paternal and maternal atopy (data not
shown).
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Infants who developed definite atopy (n=17)
during the first 18 months of life had higher neo-
natal EC (mean 586; range 192-2560 X 10°/1) than
those who did not develop any atopic symptoms
(n=72; mean 294; range 32-810 x 10%1). The neo-
natal EC in the infants who developed probable
atopic symptoms was in between the other two
(mean 492; range 128-1020 x 10%1) (p = 0.002),
(Fig. 1).

The positive allergy-predictive value of neonatal
EC in peripheral blood was 41%, using 500 eos
x 10%1 as a cut-off, as 10 of 24 newborns with EC
above 500 x 10%1 had developed atopic symptoms
by 18 months of age.

The neonatal platelet count were similar in
babies with and without FHA (mean 257 X 10"/
and 245 x 10°/1 respectively), nor was there
any difference between newborns from atopic
(mean 260 x 10°1) or non-atopic mothers (mean
245 x 10°/1). Atopic women gave birth to more
boys than girls (90 males, 69 females), as previ-
ously observed by others (13).

Discussion

Eosinophilia is associated with positive skin prick
tests in a non atopic population (14), with bron-
chial responsiveness (15), with late phase asth-
matic reaction (16) and with severity of asthma
(17). Eosinophil counts have also been suggested
as a means to monitor allergic disease activity (18).
We observed a relationship between elevated EC
and FHA in newborn babies. A similar relation to
FHA was recently reported for Eosinophil Ca-
tionic Protein (19). The positive predictive value of
EC for allergy up to 18 months of age was, how-
ever, only 41%.

The month of birth influences the risk for devel-
opment of allergy to inhalants (20). We observed
that the neonatal EC were higher in babies of
Parietaria sensitive mothers, who were born during
the pollen season. A possible explanation for this
could be transplacental transfer of lymphokines
modifying fetal immunologic responses. Thus, one
may hypothesize that an atopic mother could en-
hance eosinophil production in her newborn baby
by Th2-cell products particularly IL-5, which has a
low molecular weight (21).

Higher EC in males than in females have been
reported, both in healthy children (22), and in
9-year old children of smoking parents (23). We
could confirm this in newborns.

We did not find any relationship between neo-
natal platelet counts and FHA, nor any difference
in this respect between platelet counts in babies
from atopic or non atopic mothers, in contrast to a
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previous report (7). In conclusion, an elevated EC
is a marker of atopy in newborns.

Acknowledgements

We want to express our sincere gratitude to Gianni Marone for
critical revision of the manuscript, Corrado Astarita for fruitful
discussion and inspiring cooperation, Guglielmo Scala for ex-
cellent help with the manuscript, Giuseppe Bianco, Lucio
Guida, Ennio Merolla for help in the department, Sebastiano
lozzino for statistical advice and Assunta Avolio, Antonio
Arbace for excellent help in the laboratory.

References

1. Ownsy DR. Environmental factor versus genetic determi-
nants of childhood inhalants allergies. J All Clin Immunol
1990: 86: 279-87.

2. BUrRNEY PGJ, ChINN S, RoNA RJ. Has the prevalence of
asthma increased in children? Evidence from the national
study of health and growth 1973-86. Br Med J 1990: 300:
1306~10.

3. KJELLMAN N-IM. Prediction and prevention of allergy.
Allergy 1982: 37: 463-6.

4. Croner S, KiELLMAN N-IM, ErikssoN B, Oman H. IgE
screening in 1701 newborn infant and the development of
atopic diseasc during infancy. Arch Dis Child 1982: 57:
364-8.

5. LiJa G, JonanssoN SGO, Kusorrsky E, Oman H. IgE
levels in cord blood and at 4-5 days of age. Relation to
clinical symptoms of atopic disease up to 18 months of age.
Allergy 1990: 45: 436-44.

6. LiLsa G, OmaN H. Prediction of atopic disease in infancy
by determination of immunological parameters. IgE, IgE-
and IgG antibodies to food allergen, skin prick tests and
T-lymphocyte subsets. Pediatr Allergy Immunol 1991: 2:
6-13.

7. MagnussoN CGM, pe WEck AL. Is thrombopenia in cord
blood indicative of intrauterine sensitization? Allergy
1989: 44: 143-51.

8. CaLBI M, GiaccHeTTi L. Blood eosinophil count is a pre-
dictive marker of atopic risk in newborns. Abstracts XVth
Congress of the European Academy of Allergology and
Clinical Immunology, Paris, 1992. Allergy 1992: 47: 12
(supplement): p 41.

8b. CaLBt M, Giaccuerrt L. La conta degli eosinofili.
Medico E Bambino 1992: 6: 374-6.

88

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.
23.

. Haus M, HaLL JM, Hesse H pE V, WEINBERG EG, BEer-

MaN D. Cord blood and maternal total eosinophil counts
in relation to infant allergy. Pediatr Allergy Immunol
1992: 3: 23-7.

Borres MP. Metachromatic cells and eosinophils in atopic
children. A prospective study. Pediatr Allergy Immunol
1991: 2 (Suppl. 2): 6-24.

VisscHER MB, HaLlBerG F. Daily rhythm in number of
circulating eosinophils and some related phenomena. Ann
New York Acad Sci 1954: 59: 834.

CosteLLo RT. A Unopette for eosinophil counts. Amer J
Clin Path 1970: 54: 249.

KieLLMaN N-IM, Oman H. Immunc response of the atopic
woman and foetus: effects of high and low dose food
allergen intake during late pregnancy. Clin Allergy 1988:
18: 131-42.

FeLarca AB, LoweLL FC. The total cosinophil count in a
non atopic population. J Allergy 1967: 40: 16.

Tavior KJ, Luksza AR. Peripheral blood eosinophit
counts and bronchial responsiveness. Thorax 1987: 42:
452-56.

DurHaM SR, Kay AB. Eosinophils, bronchial hyper-
reactivity and late-phase asthmatic reactions. Clin Allergy
1985: 15: 411-18.

BousQuET J, CHANEZ P, LacosTe JY et al. Eosinophilic
inflammation in asthma. New Engl J Med 1990: 323:
1033-39.

Horn BR, RoBin ED, THEODORE J et al. Total cosinophil
counts in the management of bronchial asthma. New Engl
J Med 1975: 292: 1152.

GASPARONI A, Pozzo R, DE Amict M, PerotTi F, MINGRAT
G, CHirico G. La proteina cationica eosinofila nel neo-
nato. 5° Convegno Nazionale del Gruppo di Studio di
Immunologia della Societa Italiana di Pediatria. Bologna,
1991: 22.

BiorksTEN B, Suoniemi 1. Dependence of immediate
hypersensitivity on the month of birth. Clin Allergy 1976:
6. 165-71.

CampBeLL HD, Tucker WQ, Hort Y et al. Molecular
cloning, nucleotide sequence, and expression of the gene
encoding human eosinophil differentiation factor (inter-
leukin 5). Proc Natl Acad Sci USA 1987: 84: 6629.
CunnINGHAM AS. Eosinophil counts: age and sex dif-
ferences. J Pediatr 1975: 87: 426-7.

RoncHETTI R, MAcr1 F, CioFerTA G et al. Increased serum
IgE and increased prevalence of eosinophilia in 9-year old
children of smoking parents. J All Clin Immunol 1990: 86:
400-7.



