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ABSTRACT

We have performed the lymphocyte stimulation test (LST) with B-lactoglobulin (BLG) and
ovalbumin (OVA) and the measurement of interleukin-4 (IL4) and interferon-y (IFNvy) in
vitro production after phytohemagglutinin (PHA) and phorbol myristate acetate (PMA) stim-
ulation by cord blood mononuclear cells (CBMC) in neonates with biparental heredity (group
A), with uniparental heredity (group B), and without atopic disease heredity (group C). At
follow-up, 18 of 55 neonates with a positive family history of atopic disease (9 of 25 neonates
of group A and 9 of 30 of group B) versus 3 of 30 neonates of group C showed atopic dis-
ease (p < .05). Significant differences were not seen in the percentage of neonates with pos-
itive (stimulation index [SI] = 3) proliferative responses of CBMC to BLG or OVA, neither
among the three groups of neonates with different family history of atopy nor, at follow-up,
among children with evidence of atopic disease versus those who were nonatopic. The asso-
ciation of biparental family history of atopy with an SI of 3 or greater to BLG or OVA af-
ter 3 days of culture had a 100% positive predictivity and specificity for the development of
atopic disease. On the other hand, the same test after 3 or 8 days of culture, when associ-
ated with absent family history of atopy, had a negative predictivity of approximately 90%.
Significant differences were not found in the percentage of CBMC samples with detectable
levels of IL4 and undetectable levels of IFNy and in the medians and centiles of IL4 and
IFNYy in vitro production among the three groups of neonates with different family history
of atopy. Also between the atopic and nonatopic groups, we did not observe significative dif-
ferences in percentage of positive responders or medians of cytokine production. The asso-
ciation between the IL4 production and absent family history of atopy had 100% negative
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predictivity and sensitivity for the development of atopic disease. According to our results,
the test performed at birth did not show sufficient validity to be proposed as screening test
to define better the neonate at “high risk for atopic disease.” (Pediatr Asthma Allergy Im-
munol 1998;12[4]:259-270.)

INTRODUCTION

ATOPlC DISEASES, which account for a number of illnesses in infants and children, are associated with
considerable health costs.(" This has prompted attempts at disease prevention by dietary and environ-
mental measures.?? It might be reasonable to apply these measures only to infants recognized as having
an increased risk of developing allergic manifestations. However, it is not sufficient to predict “high al-
lergy-prone newborn” on the basis of family history of atopy alone, because 30% to 40% of neonates with
biparental and 60% to 70% of neonates with uniparental history of family atopy will not develop atopic
disease. Recent studies suggest that cord IgE may not be a useful screening test because of its poor sensi-
tivity, despite a good specificity.»> Additional genetic, biochemical, or immunologic markers such as
platelet and eosinophil counts, HLA antigen, eosinophil cationic protein, and suppressor T-cell percentage
have been investigated.*-® However, none of these can yet help predict with sufficient certainty which
neonate will develop atopic disease. In recent years, other laboratory tests have been proposed. It has been
reported® that proliferative response of cord blood mononuclear cells (CBMC) to bovine serum albumin
(BSA) and ovalbumin (OVA) may be a useful test in the prediction of atopy. Some authors have found an
association between low levels of in vitro interferon-y (IFN+) production by CBMC and a positive family
history of atopy('%-'? or with the development of atopic disease.(!-14
" We performed the lymphocyte stimulation test (LST) with B-lactoglobulin (BLG) and OVA and the mea-
surement of interleukin-4 (IL4) and IFNy in vitro production after phytohemagglutinin (PHA) and phorbol
myristate acetate (PMA) stimulation by CBMC in neonates with biparental heredity (both parents with
atopic disease), with uniparental heredity (one parent with atopic disease), and without atopic disease hered-
ity. Then, we followed these neonates for a mean duration of 5 years, 9 months, to evaluate the develop-
ment of atopic disease.

PATIENTS AND METHODS
Subjects

Parents of 85 neonates (40 males, 45 females) born at term (70 by natural delivery, 15 by cesarean section)
between April 1991 and February 1994 were contacted before the birth of their child. The study was fully ex-
plained to them and informed consent obtained. Approval from the hospital’s ethical committee was obtained.
The infants were regarded as having positive family history when one or both parents suffered from one or
more atopic disorder. The mothers did not take any special precaution regarding their own diet during the
pregnancy. None of the parents was given any special advice about allergy prevention. Of those in the study,
25 neonates had biparental (group A), 30 uniparental (group B), and 30 absent family history of atopy (group
C). The study groups were comparable in family size, parental education, and exposure to environmental pol-
lutant. We enrolled 14 healthy (history for atopic disease and prick test were negative) adult subjects as con-
trols (group D) to compare the results obtained in our neonates with a mature immune response.

Blood sampling

Cord blood samples were aseptically collected in heparinized tubes (Falcon 2070, Becton Dickinson, NJ)
immediately after delivery with the usual procedures including careful cleaning of the cord and strict punc-
ture of the umbilical vein to avoid maternal contamination. However, total serum IgA was measured in all
cord samples by a standard nephelometric technique (Beckman IgA test kit; Beckman Instruments Inc.,
Brea, CA). When the IgA level was greater than 1.8 mg/dL, the sample was considered contamined.('> An
aliquot (1 mL) of every blood sample was centrifuged to obtain autologous serum.
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Mononuclear cell isolation

A blood sample (5 mL) was placed into heparinized sterile tubes for leukocyte isolation. CBMC and pe-
ripheral blood mononuclear cells (PBMC) of adult controls were obtained by Ficoll-Hypaque gradient cen-
trifugation and then were washed three times with Ca?>* and Mg?* free phosphate-buffered saline (PBS).
Thereafter, CBMC and PBMC were resuspended at a concentration of 1 X 10 cells/mL in culture medium
(RPMI 1640, Flow Laboratories, Irvine, Scotland), supplemented with antibiotics (100 U/mL of penicillin
and 100 mg/mL of streptomycin, Flow Laboratories), L-glutamine (2 mmol/L, Gibco Laboratories, Grand
Island, NY), and 10% autologous human serum.

LST and lymphokine production

Into 96-well, flat-bottom tissue plates (Falcon 3070, Beckton Dickinson) were placed 2.5 X 10° CBMC
or PBMC in 250 uL of cuiture medium. The cells were incubated at 37°C in a humidified atmosphere with
5% CO, for 3 or 8 days, in the presence of one of the following mitogens or antigens added to triplicate
wells: PHA (100 pg/mL, M form, Gibco Laboratories, Grand Island, NY) plus phorbol myristate acetate
(PMA, 1 ng/mL, SIGMA, Milan, Italy); BLG (10 ug/mL, kindly donated by SARM Allergeni, Pomezia,
Italy); or OVA (100 pg/mL, kindly donated by SARM Allergeni). Negative control wells received culture
medium alone. The antigen doses were selected as being optimal from the results of stimulation of 10 CBMC
samples with concentrations ranging from 50 ng/mL to 200 pg/mL. During the last 16 hours of incubation,
the cells were pulsed with 0.5 uCi/well of methyl->H-thymidine (6.7 Ci/mmol, NEN Products, Boston,
MA). The incorporation of thymidine into DNA was determined by liquid scintillation counter (Beckmann
LS 7000) and radioactivity expressed as mean of triplicate cultures of counts per minute (cpm) and stimu-
lation index (SI: mean cpm of stimulated cultures divided by mean cpm of unstimulated cultures). Other
PHA and PMA stimulated cultures were prepared and their supernatants were harvested after 24 or 48 hours
of incubation and stored at —70°C until testing for IL4 and IFN+y production, respectively.

Determination of IL4 and IFNy

In the culture supernatants, IL4 and IFNvy were quantified by enzyme-linked immunosorbent assay
(ELISA) kits (Intertest-4, Genzyme Corporation, Cambridge, MA, minimal sensitivity 45 pg/mL IL4 and
Intertest-y, Genzyme, minimal sensitivity 100 pg/mL IFN+y). Briefly, 96-well microtiter plates, coated
overnight with monoclonal antibody specific for human IL4 (or IFNvy), were used to capture IL4 (or IFNvy)
present in standard samples and unknown specimens. A goat polyclonal antibody, which binds to multiple
epitopes on the IL4 (or IFNy), contained on the solid phase was added for 2 hours. A third antibody, bi-
otin-labeled donkey-anti-goat immunoglobulin, which binds to the goat polyclonal antibody already linked
to IL4 (or IFNY), was then applied for 45 minutes. Streptoavidin-peroxidase, which binds to the biotin on
the third antibody, was added for 40 minutes. Finally, the substrate reagent (OPD chromagen dissolved in
peroxide reagent solution) was dispensed into each well. The peroxidase enzyme acts with substrate reagent
and increased absorbances due to bound, immunoreactive IL4 (or IFNvy) were quantified by an ELISA
reader. The IL4 (or IFNv) concentrations in studied samples were determined by comparison of their ab-
sorbances with those obtained from the known amounts of human IL4 (or IFN+) in the standard dilutions.
To determine IFNy, on the basis of the results of previous reports,'%'4 we considered an undetectable
level of this cytokine as a positive response. We speculated that the atopy-prone neonate could be identi-
fied because of a high IL4 production and/or a low IFNvy production.

Clinical follow-up

A follow-up of all the neonates was performed every 6 months by consulting room examinations by a
staff physician (S.M.S). Clinical criteria that defined allergy were chosen according to those of Orgel et
al.0® and Kjellman.(!” Atopic disease was diagnosed according to Hanifin’s criteria.('® The children with
evidence of atopic disease were skin tested and the food challenges were conducted using the double-blind,
placebo-controlled method.(!? To avoid any unwanted interference in the child’s evaluation neither the par-
ents nor the examining physician were told the results of the test before the clinical follow-up. Any change
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in house allergen exposure and food regimens (breast-feeding, subsequent introduction of cow’s milk and
other foods) were also recorded. Atopic and nonatopic subjects were compared for their results (percent-
age of positive responders, medians, and centiles) in the test performed at birth (mononuclear cell prolif-
erative response to BLG and OVA, ir vitro production of IL4 and IFN+y after PHA and PMA stimulation).

Statistical analysis

In addition to general descriptive statistics, groups were compared, when required, with Kruskall-Wal-
lis test, Dunn test, Mann—Whitney test, Student’s #-test for independent samples, chi quadro test, and Fisher
exact test. Differences were considered significant at p < .05. The data were analyzed by the program in
Glanz’s Primer of Biostatistics.

RESULTS

We examined our results by comparing neonates according to their family history of atopic disease
(biparental, uniparental and absent) or to the development of atopy (atopics and nonatopics). First we
show the results of clinical follow-up and later on the results of the laboratory tests performed at birth.
None of the cord blood samples was excluded, because serum IgA levels were always less than 1.8
mg/dL.

TABLE 1. PosITIVE TESTS OF THE NEONATES WHO SHOWED ATOPIC DISEASE AT FoLLow-Up

IL4 in vitro IFN,, in vitro
Atopic Follow-up SI BLG SIBLG SIOVA SIOVA production  production

Subjects Group disease (months) 3rd day 8th day 3rd day 8th day (pg/mL) (pg/mL)
S.A. A CMA 50 9.5 72 10.6 nd
D.P. A Asthma 46 nd
T.G. A Asthma 46 48 nd
C.C. A Conjunctivitis 44 45 92 nd
D.F.P. A Fish allergy 42 6.09 nd
SM. A Conjunctivitis 37 .90 nd
M.D. A Asthma 36 6.2 44 nd
M.A. A AD 29

N.L A Asthma 26 5.1

B.R. B Egg allergy 48 7.6 nd
R.T. B AD 47 70 nd
D.L.A. B. Rhinitis 46 90 nd
P.R. B Rhinitis 44 nd
CG. B Conjunctivitis 36 100 nd
M.G. B CMA 33

PM. B Asthma 33 35

EL. B Asthma 32 4.1 nd
CS. B Asthma 26 3.1 nd
B.C. C CMA 42 55 42 82 nd
F.A. C CMA 38 45 nd
T.A. C Asthma 37 86 nd

SI, stimulation index; BLG, beta-lactoglobulin; OVA, ovalbumin; IL, interleukin; IFNy, interferon-y; AD, atopic
dermatitis; CMA, cow milk allergy; nd, not detectable; positive SI = =3; 3°d = 3 day.
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Clinical follow-up

The follow-up of all neonates was for 69 * 9 months (range 52-87 months). Eighteen of 55 neonates
with a positive family history of atopic disease (9 of 25 neonates of group A and 9 of 30 of group B) ver-
sus 3 of 30 neonates of group C showed atopic disease (p < .05). The results of the test performed in these
subjects are summarized on Table 1.

LST with BLG or OVA

Significant differences were not seen in the percentage of neonates with positive proliferative responses
of CBMC to BLG or OVA among the three groups of neonates, each with a different family history of
atopy (Fig. 1). The neonates showed, without significant difference among the three groups, a higher reac-
tivity to BLG and OVA than adult controls (group D), both in the number of positive responses (55 of 85
vs. 1 of 14, p < .01) and in the medians and centiles of SI (Table 2). In Figure 2, we compare children with
evidence of atopic disease versus those who were nonatopic for the percentage of positive responses with-
out finding significative differences. Atopic and nonatopic subjects did not differ for the medians of the SI
(Table 3) or for the percentages of positive responses (Fig. 2). However, the association of biparental fam-
ily history of atopy with an SI 3 or greater to BLG or OVA after 3 days of culture had a 100% positive
predictivity and a specificity for the development of atopic disease. On the other hand, the same test after
3 or 8 days of culture, when associated with absent family history of atopy, had a negative predictivity of
approximately 90% (Table 4). The sensitivity was insufficient, but the efficiency of the LST after 3 days
of culture was acceptable, above all for group C.

TaBLE 2. MEDIAN AND PERCENTILES OF STIMULATION INDEX OF THE LYMPHOCYTE STIMULATION TEST

Group A Group B Group C Group D

PHA + PMA 3rd day

Median 24 29.6 28.7 233

25°-75° percentiles 10.5-60.5 20.2-57.6 8.5-50.1 18.3-61.2
BLG 3rd day

Median 09 1.1 1.3* 0.8*

25°-75° percentiles 0.7-1.6 0.8-1.5 0.9-1.8 0.4-0.9
BLG 8th day ’

Median 1.3 0.9 1.8%* 0.2%

25°-75° percentiles 0.81-1.71 0.8-1.6 1.2-3.8 0.15-1.2
OVA 3rd day

Median 1.2 1.1 1.4 0.9

25°-75° percentiles 0.8-2.1 0.8-1.9 1.1-24 0.6-1.3
OVA 8th day

Median 2.5* 1.2 2.2* 0.3*

25°-75° percentiles 1.1-7.3 0.7-3.2 1.2-3.6 0.2-0.8
IL4 (pg/mL)

Median 80 70 70 94

25°-75° percentiles 60-91 52-95 48-86 82-250
IFN, (pg/mL)

Median 160 200 160 620

25°-75° percentiles 110-350 160-780 120-350 240-1350

IL4 and IFNy were considered only the samples with detectable cytokines. Statistical analyses were performed accord-
ing to Kruskall-Wallis test and Dunn test.

*p < .05.

PHA, phytohemagglutinin; BLG, B-lactoglobulin; OVA, ovalbumin; IL, interleukin; IFNy, interferon-vy.
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TaBLE 3. MEDIANS AND RANGES OF THE TESTS, PERFORMED AT BIRTH, BETWEEN ATOPIC AND NONATOPIC NEONATES

BLG 3rd day  BLG 8th day OVA 3rd day OVA 8th day 114 (pg/mL) IFNy (pg/mL)
Atopic 1.07 1.13 1.3 1.4 86 117.5
0.2-95 0.4-5.5 0.18-7.2 0.6-10.5 45-100 100-200
Nonatopic 1.12 1.4 1.15 23 69 190
0.15-12.6 0.08-29.6 0.05-6.6 0.2-22.3 45-160 100-2600

IL4 and IFNvy were considered only the samples with detectable cytokines. Statistical analyses were performed accord-
ing to Kruskall-Wallis test and Donn test.
BLG, B-lactoglobulin; OVA, ovalbumin; IL, interleukin; IFNy; interferon-y.

CBMC in vitro production of detectable levels of IL4 and IFNYy after in vitro activation by
PHA and PMA

" Significant differences were not found in the percentage of CBMC samples with detectable levels of IL4
and undetectable levels of IFNy among the three groups of neonates with different family history of atopy
(Fig. 1). In the CBMC samples, 36 showed a detectable production of IL4 and 62 CBMC samples did not
produce [FNYy. Eight (2 of group A, 4 of group B, 2 of group C) CBMC samples produced both IL4 and
IFNYy; 34 (11 of group A, 11 of group B, 12 of group C) failed to produce detectable levels both of IL4
and of IFNvy. All of the adult samples showed detectable levels of both IL4 (except for one) and IFNv. Sig-
nificant differences were not seen in the medians and centiles of IL4 and IFN+y production among the three
groups of neonates. The overall levels of CBMC IL4 and IFNy production were lower than those produced
by PBMC, even if the differences were not significant (Table 2).

" Also, between atopic and nonatopic subjects we found no significative differences in percentage of pos-
itive responses (Fig. 2) or medians of cytokine production in picogram per milliliter (Table 3). The asso-
ciation between the IL4 production and absent family history of atopy (group C) had a 100% negative pre-
dictivity and sensitivity for the development of atopic disease (Table 4).

DISCUSSION

It is thought that the immune responses underlying the expression of allergic disease are initiated in in-
fancy. Intervention at an early stage in this activation process may prove to be the best approach if we are
to manipulate this key element of the immune response and alter the course of allergic sensitization with
any degree of success. Precise identification of at risk children is then an inevitable challenge.

In this study, we looked for a correlation among some in vitro tests performed at birth, the family his-
tory of atopic disease, and the development of atopic disease. The choice of the LST with food antigens is
justified by the occurrence of the antenatal sensitization to food antigens.?%2" We used BLG and OVA to
stimulate CBMC, both because these antigens are frequently involved in the atopic manifestations of the
first year of life and because of their wide presence in the mother’s diet. In our hand, this test did not show
significant differences for the percentage of positive subjects and for the medians among the neonates with
different family history of atopy and between atopic and nonatopic subjects. However, an SI of 3 or more
after 3 days of culture to BLG or to OVA had a very good positive predictivity when associated with bi-
parental history of atopy. On the other hand, the same test had a good negative predictivity when associ-
ated with absent family history of atopy. Also the specificity was good, whereas the sensitivity was very
poor. When the cell cultures were prolonged until the eighth day, we found that 36% of CBMC samples
showed positive responses to BLG or OVA without any significant difference among the three groups of
neonates or between atopic and nonatopic subjects. In keeping with our results, Szepfalusi et al.?! recently
reported that in adopting a long culture time (7 days), the positive responses after BLG stimulation that
were observed in 59% of neonates were unrelated to the history of atopy or IgE level of the mother. In the
past year, other authors have also observed a high frequency of positive proliferative responses to specific
antigens (ragweed, Parietaria judaica, Dermatophagoides pharinae) using a long culture time in nonatopic
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as well as atopic adult subjects‘?>2% or in neonates.>¥ On the contrary, Kobayashi et al.) reported that
the proliferative responses of CBMC to food antigens (OVA or BSA) after double stimulation times of 5
and 3 days are useful in the prediction of allergic disorder development with a sensitivity of 53% and a
specificity of 82%. Also, Warner et al.('¥ reported that children with a milk-associated eczema at 1 year
of age have shown, at birth, a significantly raised response to BLG compared with the no eczema group
and with the non—food-associated eczema group.

The results, then, of the various studies on the reliability of the LST with food allergens as a marker of
atopy are conflicting. On the basis of our results, we think that the positive response to BLG or OVA is an
unreliable marker of atopy despite its good positive predictivity after 3 days of culture, because of its poor
sensitivity. Only in theory could this test be used to detect the neonates with absent family history of atopy
who will not develop atopic disease (most neonates). After 8 days of culture, the LST maintains a good
negative predictivity when associated with absent family history of atopy. It loses in positive predictivity
and specificity, however, because of the increase of positive response with respect to the 3-day cultures.
Because of this finding, the possibility of an in vitro sensitization seems unlikely; in fact, it has been shown
that T cells alone did not proliferate in response to the antigens, presumably indicating a requirement for
antigen-presenting cells and therefore excluding a mitogenic effect of the tested antigen, which suggests
that allergen priming must occur prenatally.?!) Perhaps this test can detect only those neonates who have
been sensitized in utero to the same allergen used in the LST. This hypothesis is in keeping with the re-
sults of Warner et al.(**) and, more recently, with the two case reports of Kondo et al.*> The consequence
is that the LST needs a wide panel of allergens to be an effective screening test, which makes it too com-
plicated and expensive.

TaBLE 4. REeSULTS OF THE TEST PERFORMED AT BiRTH IN THE THREE GROUPS OF NEONATES
AND IN ALL NEONATES IN RELATION TO THE DEVELOPMENT OF ATOPIC DISEASE

BLG 3rd day BLG 8th day OVA 3rd day OVA 8th day 14 IFNy
Positive predictivity
~Group A 100 0 100 25 30 39
-Group B 50 50 0 33 23 33
—Group C 0 12 20 0 23 14
—All neonates 50 14 45 16 25 27
Negative predictivity
—Group A 69 40 76 41 60 71
—-Group B 71 63 67 61 ’ 64 78
—Group C 89 90 92 82 100 57
—All neonates 77 66 78 63 75 82
Sensitivity
—Group A 22 0 44 22 33 78
—Group B 11 11 0 22 33 78
—Group C 0 33 33 0 100 50
—All neonates 14 9 23 19 42 81
Specificity
—Group A 100 . 60 100 45 56 31
~Group B 95 93 90 73 52 33
—Group C 92 72 85 58 62 18
—All neonates 95 76 90 60 .57 30
Efficiency
-Group A 72 31 80 35 48 48
—Group B 70 62 63 54 46 47
—Group C 83 67 80 51 66 23
-All neonates 75 56 74 47 54 42

BLG, B-lactoglobulin; OVA, ovalbumin; IL, interleukin; IFNy; interferon-y
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The other laboratory finding that we evaluated as a marker of atopy was the in vitro production of cy-
tokines IL.4 and IFNy after PHA and PMA stimulation. Our results show no significant differences, either
for the percentage of positive subjects or for the medians among the neonates with different family history
of atopy, or between atopic and nonatopic subjects. To our knowledge, the in vitro IL4 production after
stimulation with PHA and PMA by CBMC has been reported only by our group,®® whereas the reports on
the CBMC in vitro IFNy production are more numerous. Holt et al.(!? reported that the IFNy producing
capacity of CD4+ T-cell clones from normal children and from those with high genetic risk for atopy (span-
ning the age range from 1 month to 4 years) was markedly reduced by comparison with adults, especially
in the high risk group. Rinas et al.{'D reported that peripheral mononuclear cells from newborns with a fa-
milial risk for atopic disease showed a significant decrease in PHA-induced IFNvy production compared
with those from neonates with no identifiable risk. More recently, these results were confirmed by Liao et
al.'? Tang et al.'® found a significant association between reduced PHA-induced IFNy secretion by CBMC
and the development of atopic disease, and Warner et al.(!*) showed that the neonates (all with positive
family history of atopic disease) with low in vitro production of IFNvy after BLG or OVA stimulation at
clinical follow-up, had developed atopic dermatitis caused by milk or by egg, respectively.

Our findings are in agreement with the results of Martinez et al.*”) showing that in vitro IFNy produc-
tion of CBMC is unrelated to maternal or paternal skin test reactivity, to the development of eczema or
rhinitis in the first year of life, to total serum IgE levels, and to skin test reactivity at aged 6 years. Also,
Szepfalusi et al.?) found no significant differences between atopy-prone versus non—atopy-prone neonates
in IFNy production after PHA stimulation. In this study, BLG stimulation led to only one subject with mea-
surable IFNy levels. In our experiments, approximately 40% of CBMC samples failed to produce detectable
levels of IL4 or IFNy. These findings may be related to a later development of the capacity to produce nor-
mal levels of these cytokines (it has been demonstrated that commitment to a TH2 phenotype in atopic pa-
" tients appears to occur between ages of 2 and 5 years,?® to a production of factors suppressing their syn-
thesis, to the lack of a CD45R negative T-cell population as proposed by other authors,?%39 or to the
absence or very low levels, of IL4 and IFNy). As to IFNY, the commercial ELISA kit we used had a min-
imal sensitivity higher than that adopted in other works. However, it must be borne in mind that in 1991,
when the work was initiated, this was the minimal sensitivity offered and we wanted to maintain the ho-
mogeneity of the experimental conditions.

On the basis of our results, neither the positive family history for atopy and the development of atopic
disease relate to increased IL4 production or reduced IFNy production by CBMC. The measurement of 1L4
in vitro had good sensitivity and negative predictivity when associated with absent family history of atopy.
As for LST with food allergens, the test could be used to identify the neonate with absent family history
of atopy who will not become atopic, but only theoretically. In fact, we conclude that there are no suffi-
cient demonstrations found in the literature regarding the validity of these tests as markers of atopy. More-
over, these tests are very expensive and require a qualified laboratory for their performance.
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