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Total serum IgE levels in Venezuelan schoolchildren
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Summary

Seventy-eight disease-free children were evaluated by PRIST for total serum IgE in
order to establish the normal range for this immunoglobulin and assess its utility, in
tropical climates, such as Venezuela, as a diagnostic tool for clinical allergy.
Seventy-eight normals were selected from a group of 1053 children, aged 7-12 years
from fourteen schools in Caracas. Exclusion from the normal pool was based on
nationality, and on historical, clinical, and/or laboratory evidence of atopic and/or
infectious diseases, particularly with parasites. In addition to a routine CBC and
differential, the following studies were performed: a search for stool ova and parasites;
in vitro (RAST) and in vivo (skin prick) testing for specific IgE to Dermatophagoides
pteronyssinus, Aspergillus fumigatus, and ragweed. Measurement of antibodies against
influenza A and B, adenovirus A, . cytomegalovirus, parainfluenza 1 and 3,
herpes simplex, respiratory syncytial virus, Coxsackie B; to Bs, M ycoplasma
pneumoniae and Rotavirus was also carried out.

Normal serum IgE levels for disease-free children in the age group studied ranged
from 1-7-255 u/ml. The highest average level (¥: 74 u/ml) occurred at the age of 9 years.
These values differed significantly from age-matched control groups of known atopic
and helminth-infected children. Thus, once common causes for elevated I gE levels are
eliminated, determination of total serum IgE can be utilized as a valuable tool in
diagnosis of clinical allergy in countries with tropical climates.

Introduction
Immunoglobulin E (IgE) mediates the immediate hypersensitivity reaction. Thus, the
measurement of the total serum IgE is of general interest as a diagnostic tool in clinical

Correspondence: Dr Doris P. Ponce, Unidad de Immunologia Clinica, Apartado 50647, Correos de Sabana
Grande, Caracas, Venezuela.

- 0009-9090/83/1100-0521802.00 (© 1983 Blackv-ell Scientific Publications 521



522 Doris P. Ponce, O. Anderson, R. llja, A. Monzoén and N. E. Bianco

allergy. For this measurement to be of use, however, levels of this immunoglobulin in
control subjects must be known. Since wide variations have been found among
different areas of the world (levels being particularly elevated where parasitic
infestations are prevalent); previous reports (Nye et al., 1975; Berg & Johansson, 1969;
Sears, Chow & Morseth, 1980) have stressed the need to determine control levels of
total serum IgE in the population at risk. Recognizing the need to determine control
levels of this immunoglobulin to serve as a reference in studying atopics in Venezuela,
seventy-eight disease free children aged 7-12 years, native to this country and residing
in Caracas were evaluated for total serum IgE.

Material and methods

Population criteria for selection :
One thousand and fifty-three children between the ages of 7-12 years from fourteen
schools in Caracas were screened for participation in the study. A five-step protocol
with seventeen criteria was established. Any child who did not fulfil all the criteria was
excluded. The study population was made up of one group each of 7,8, 9, 10, 11 and 12
year olds. Two additional groups of school children, one atopic and the other with
parasitic infestation were studied for comparison.

The normal children were those not excluded on the basis of historical, clinical,
and/or laboratory evidence of atopic and/or infectious diseases, particularly with
parasites. The following stepwise protocol served as the basis of exclusion.

Historical data. A questionnaire to detect the presence of allergy and infection was
administered to parents and school directors of the selected institutions; they were
instructed in relation to the criteria. Children with a personal or family (first and
second degree relatives) history of allergies, i.e. asthma, hay fever, atopic dermatitis,
food hypersensitivity, insect hypersensitivity, and/or hives, etc., and/or infectious
diseases (parasitic, viral or bacterial) were excluded from further study.

Physical examination. A general examination to detect atopic and infectious
diseases was performed by the investigators. Children with wheezing, hives, allergic or
infectious rash were excluded from further study.

Routine blood and stool exams. A CBC, and differential and fresh stool for ova and
parasites were performed. Children with either eosinophilia or percentages of
lymphocytes over the expected age range and/or evidence of parasites in the stools were
excluded.

Total serum IgE evaluation. Sera of non-excluded children were evaluated by
PRIST (Salmon, Mackey & F udenberg, 1969) for total serum IgE. For comparison,
PRIST was also performed in a group of twelve children who were selected at random
from those previously excluded because of parasitic infestation.

Re-evaluation. Children who were not excluded by initial history, physical
examination, and routine blood and stool evaluation but who were found to lrave total
serum IgE levels above the arithmetic mean of those tested were re-evaluated by the
original questionnaire and physical examination. In addition, RAST and prick tests
were performed to determine the presence of specific IgE to: Dermatophagoides
preronnysinnus, Aspergillus fumigatus and ragweed. Three serial stool tests for ova and
parasites, and antibody viral titers against influenza A and B, adenovirus A; and B,
Cytomegalovirus, parainfluenza 1 and 3, herpes simplex, respiratory syncytial virus,
Coxsackie B, to Bs, Mycoplasma pneumoniae and Rotavirus were also carried out.
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For comparison, a group of twenty-five children were selected at random from
those previously excluded because of a positive personal history of allergy and/or
genetic allergy background. These twenty-five underwent stool examination for ova
and parasites, RAST and prick tests with the same antigens used for the normal group.

Skin testing. Skin prick tests were performed on the mid-upper forearms, applying
a drop of the test reagent and control solution to sequential pre-marked skin sites on
each child selected. Antigen selection included: Dermatophagoides pteronnysinus,
Aspergillus fumigatus and ragweed (short and tall) from Dome Laboratories, U.S.A.

~ Results were read after 15 min, and were graded 0 to 4+ according to previous criteria

(Rappaport et al., 1979). Appropriate controls were negative.

Total IgE determination

Blood samples were collected and sera were assayed for total IgE content by the paper
radioimmunosorbent test PRIST, from Pharmacia Diagnostics, Sweden (Gleich,
Averbeck & Svedlund, 1971). Briefly, the 100 g1 1: 10 diluted serum was incubated with
an anti-IgE covalently coupled to the paper disc; after washing and a second
incubation, a fixed amount of immunosorbent purified anti-IgE '’ was added.
Radioactivity was measured in a gamma counter; IgE levels were obtained from the
standard curve. Sera from atopic and parasitic children were diluted 1/50.

RAST determination

Radioallergosorbent test (RAST), from Pharmacia Diagnostics, was performed using
the following antigens: Dermatophagoides pteronnysinus, Aspergillus fumigatus, and
ragweed (common, western, giant and false). The procedure followed the available
commercial kit instructions; results were referred to the standard reference curve
(Wide, Bennich & Johansson, 1967).

Viral antibody titers

All the serum samples were used at dilutions of 1:8 or 1:10 depending on the assay
employed. To check the antibody levels against the viral agents, the following
techniques were used: (1) Haemagglutination inhibition for the two mutants of
influenza virus (A, Victoria and B Hong Kong) with antigens obtained from the
C.D.C. Atlanta (Immunology Series No. 6. Center for Disease Control, 1975); (2)

" . complement fixation test, for the antigens: adenovirus, Cytomegalovirus, parain-

fluenza 1 and 3, herpes simplex, respiratory sincytial and rotavirus (Casey, 1968); (3)
neutralization test in HEp-2 cell cultures for enterovirus Coxsackie B, to B, employing
100 TCIDs, of the reference virus strains against two-fold dilutions of each serum
(Center for Disease Control, 1974); (4) to evaluate antibodies against Mycoplasma
pheumoniae the metabolic inhibition test was used utilizing the reference strains of the
organism, kindly provided by Dr D. Taylor Robinson (Clinical Research Centre,
Middlesex, England) (Taylor et al., 1966).

Statistical analysis
Geometric mean, + 1 and + 2 s.d. were calculated for each age group. Transformation
of each value to natural logarithm was performed to facilitate the analysis of the data.

Results
A total of 1053 school children were initially screened. Only 588 (56%) correctly
fulfilled the first step questionnaire, 303 (67-5%) out of the 588 were excluded due to the



524 poris P. Ponce, O. Anderson, R. llja, A. Monzén and N. E. Bianco

following: 240 (40.87;) were clinically atopic; 63 (10-7%) had positive family history of
atopy and absence of infectious diseases. A group of fifty-two children (9-29;) had
infections and forty-seven (8%,) were foreigners. One hundred and eighty-six children
were then subjected to the second step; none were excluded, and passed to the third
step: 100 were then discharged because of: seventeen with lymphocytosis, twenty-two
with parasitic infections (by serial stool examination) and/or eosinophilia; and
sixty-one who dropped out of the study. This left a total of eighty-six children for step
four: when arithmetic means by ages were calculated, forty-three of them showed levels
of IgE within the selected range, but above the mean; this latter group was further
screened by subjecting them to step five, where viral, parasitic, and atopic diseases were
ruled out. Eight children were excluded from the study due to the presence of specific
IgE detected either by skin prick test or RAST to the antigens searched for, in the
absence of clinical manifestations. These same eight children underwent clinical and
laboratory tests for an additional period of 12 months. This investigation will be the
subject of a separate report.
After the five-step protocol was completed, a total of seventy-eight healthy school
children represented the group from which normal total IgE was obtained.
The geometric mean of total IgE levels by age is depicted in Fig. 1, showing a peak
value at the age of 9 years; the distribution of the total IgE levels is shown in Fig. 2,
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Fig. 1. Total normal serum IgE levels in healthy Venezuelan schoolchildren.
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Fig. 2. Distribution of total serum IgE levels in Venezuelan schoolchildren.

Table 1. Normal serum IgE (u/ml)

¥ +1sd. +2sd.

Age n (u/ml) (u/ml) (u/ml)
7 6 51 147 208
8 7 53 155 226
917 74 176 297

10 13 52 123 172

1120 38 100 148

12 7S 28 74 100

¥: Geometric mean.
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Fig. 3. Distribution of total serum IgE levels among control and atopic schoolchildren. §, Atopic children;
B. healthy children.

including +1 and +2 s.d.; the same is represented in Table 1, in terms of numerical
means. The cumulative frequency of total serum IgE levels from healthy and atopic
groups is depicted in Fig. 3, where levels from the normal group are mainly distributed
between 21-80 u/ml (range: 1-7-255 u/ml). Sixty-four per cent of the atopic
non-parasitic group, had total serum IgE levels over 300 u/ml. Forty-four percent
suffered from a mixed type of atopic disease mainly constituted by extrinsic bronchial
asthma, and seasonal allergic rhinitis. A geometric mean of 345 u/ml was found among
this randomly selected atopic group.

The parasitic non-atopic group of children screened by serial stool tests, showed
tricocephalus, guiardia lamblia, and chilomastix mesnini infestations. Only those three
children with helminths showed IgE levels above 300 u/ml.

Discussion

Many attempts have been made to establish normal IgE levels in healthy populations
at risk, both in children and adult groups. Such efforts have been hampered in
developing areas of the world, by the overwhelming prevalence of parasitic infestation.
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In the present study, the step-wise approach utilized by Kjellmann, Johansson and
Roth (1976), was modified, adding to the screening the systematic search for parasitic
and viral diseases. One thousand and fifty-three schoolchildren from fourteen schools
in Caracas were screened and seventy-eight of them fulfilled the criteria to serve as a
sample to establish the IgE levels in normal Venezuelan children. :

An increase in IgE levels with age was observed, reaching a peak at the age of nine
(¥: 74 u/ml). This peak value is earlier than the observed in the Swedish series;
furthermore, within the same range of values, our total geometric mean (from 7-12
years) was 1-7 times higher than that of the Swedish.

There was no significant difference in the IgE levels of males and females, which
agrees with previous reports (Grundbacher, 1975; Berg & Johansson, 1969).

Immunoglobulins in general, appear to be higher in members of populations who
evolved in the tropics than in the populations which evolved in temperate climates
(Grundbacher, 1975); increased IgE levels have been demonstrated in black popula-
tions compared with white populations (Grundbacher, 1974), and in viral disease
(Parelmutter, Phipps & Potvin, 1978). Johansson, Mellbin and Vahlquist (1968)
determined total IgE levels in two groups of Ethiopian children, one was sixteen times
higher than European children, and the other twenty times. He also found in children
with parasitic infestation (Ascaris lumbricoides) from the same area, total IgE levels
twenty-eight times higher than the Swedish series.

Contrary to the above mentioned data, our results obtained from normal healthy
children suggest that IgE levels are not necessarily elevated in developing areas of the
world but may reflect the role played by genetic background and its adaptation to local
environmental factors.

Several authors (Ishizaka & Ishizaka, 1976 Orgel et al., 1975; Hamburger et al.,
1974; Kjellman, 1976; Johansson, 1968; Gerrand et al., 1974) have stressed the
usefulness of establishing normal IgE levels in the healthy popuiation as a diagnostic
tool in clinical allergy or as a predictive tool when screening groups of newborns or of
children.

Finally, there is no clear explanation as to why normal IgE levels from Venezuelan
School children peak earlier than the Swedish. It might be possible to speculate in both
instances, that the mechanism controlling IgE synthesis may either be perturbed as
suggested by Katz (1978), in the murine model or else play a distinct useful role in this
age group.

Once helminthic infestation is ruled out, an elevated level of IgE is highly suggestive
of allergy a cause of significative morbidity in developing areas of the world.
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