
ABSTRACT

Background: The reference values for total serum

IgE are accepted to vary according to the geographi-

cal area involved. In 1981 we published the reference

values for a donor population in the city of Valencia

(Spain) and its metropolitan area. Since then, we

have noted an increase in the prevalence of asthma

and rhinitis in countries with a Western lifestyle, in-

cluding Spain.

Aim: To update the adult reference values for total

serum IgE in the city of Valencia and its metropolitan

area, and to determine their diagnostic usefulness in

asthma and allergic rhinitis.

Material and methods: We studied two groups of

69 and 100 individuals each. One group comprised

apparently healthy blood donors, as assessed by a

routine blood bank study protocol and the applica-

tion of a questionnaire to exclude perceived allergic

or parasitic diseases, while the other group consisted

of individuals with atopic respiratory disease (bron-

chial asthma and allergic rhinitis) studied in our ser-

vice in the same time period (spring 2004). Total

serum IgE was determined by the UniCAP method

developed by Pharmacia.

Results: The geometric mean of total serum IgE

among blood donors was 46.65 kU/l (95 % CI:

15.5-77.8) versus 204.29 kU/l (95 %CI: 93.3-515)

among allergic subjects. The difference between the

two groups was statistically significant. No signifi-

cant difference was found between our donor sample

in 1981 and the sample in the present study. Estab-

lishing an arbitrary cut-off point of 1.65 standard devi-

ations (SD)(equivalent to 95 % of the donor popula-

tion), we obtained a figure of > 183 kU/l whereby

44 % of all allergic individuals presented a value be-

low this cut-off point. To practical effects, these aller-

gic patients behaved as low responders (LRs) in rela-

tion to total IgE, whereas the remaining individuals

were high responders (HRs) in relation to total IgE.

Conclusions: Our data confirm the current validity

of the reference values obtained in 1981, which con-

tinue to be significantly different from those of the

UniCAP method for Swedish donors. The popula-

tion of allergic subjects can be divided into two sub-

groups: subjects with total IgE levels similar to those

of the donors, which we refer to as LRs, and which

represent 44 % of all allergic subjects, and a second

subgroup with total IgE values above those of the

donors (HRs), who would therefore be the only sub-

jects that would be identified by individual serum IgE

study.
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INTRODUCTION

Since the discovery and characterization1,2 of im-

munoglobulin E (IgE) in the mid-sixties, the latter has

been regarded as the biological marker for atopic dis-

eases such as rhinoconjunctivitis, bronchial asthma and

atopic eczema. In this context, high total serum IgE lev-

els strongly increase the likeliness of atopic disease.

Nevertheless, total serum IgE is also associated

with other clinical conditions such as parasitosis, hy-

per-IgE syndrome and other immunodeficiencies, al-

lergic bronchopulmonary aspergillosis, and certain

types of cancer (Hodgkin’s disease, IgE myeloma

and lung cancer).

The clinical usefulness of IgE assaying as a rapid

screening test for allergic diseases has encountered

some important obstacles. A first problem is the im-

portant overlapping of values between the healthy

or non-atopic population and the diseased or sensi-

tized population, which reduces the predictive value

of an isolated serum IgE assay3-5. Secondly, there is

great variability in the established serum reference

values6,7, depending on the geographical setting of

the study population or even its ethnic origin8.

This situation makes it necessary to define local

reference values for adequate interpretation of the

serum IgE findings – and these reference values do

not always coincide with those specified by the

quantitation methodology employed. In an earlier

study in 19813, we obtained reference values that

were significantly higher than those referenced by

the PRIST system developed by Pharmacia9.

In recent decades a genuine increment has been

detected in the prevalence of asthma and rhinitis in

most countries with a Western lifestyle10. While on

a much more moderate scale, this increase was also

observed in our geographical setting, as determined

by the data from the Orba Project conducted in the

city of Valencia (Spain) and its province11.

Isolauri12, in a recent study, reported an increase in

the number of cases of biological sensitization to air-

borne allergens, based on specific IgE determination

in different cohorts of individuals born between

1923 and 1990. This observation has been correlated

to the increase in the clinical prevalence of asthma.

The present study was designed with two objec-

tives in mind: (a) To update the total serum IgE refer-

ence values for the population of the city of Valencia

and its metropolitan area using the UniCAP system

from Pharmacia, with the purpose of comparing

them with the reference values established in 1981;

and (b) To compare the values obtained with those

recorded in the population with bronchial asthma and

allergic rhinitis in our setting.

MATERIAL AND METHODS

Serum samples were studied corresponding to

two groups of individuals residing in the city of Va-

lencia (Spain) and its metropolitan area. The first

group (group D) consisted of 97 blood donors con-

secutively seen in April 2004 by the mobile extraction

team of the Transfusion Center of the Valencian

Community. All completed a self-administered ques-

tionnaire (Annex 1) similar to that used in 1981, with

the purpose of discarding antecedents of atopic dis-

ease. Those donors answering any of the items affir-

matively were excluded from the study.

The second group (group A) in turn comprised

100 patients examined retrospectively on the basis

of a randomized date (September-October 2004) in

our Service in correlative order and diagnosed with

allergic bronchial asthma with or without allergic

rhinoconjunctivitis according to the evaluation criteria

normally used in our Service: a compatible clinical

history, skin tests, positive specific IgE against aller-

gens of relevance in relation to the established clini-

cal picture, and eventually also allergenic challenge

tests in support of the diagnosis.

The samples were collected by venipuncture, and

the serum was separated by centrifugation after

blood clot retraction at 37 °C. All samples were

stored at –18 °C until processing in duplicate with the

UniCAP system from Pharmacia.

The results were analyzed using the SPSS version

11.0 statistical package for Microsoft Windows. The
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Annex 1

Atopic disease screening questionnaire

Age:_______

Sex: Male � Female �

1. Do you have or have you had asthma or asthmatic bronchitis (or

repeated breathing difficulties and wheezing)?

No � Yes �

2. Do you have or have you had frequent swelling or skin weals?

No � Yes �

3. Do you sneeze often (more than other people)?

No � Yes �

4. Are you allergic to any kind of food or medicine?

No � Yes �

5. Do you believe you have intestinal parasites?

No � Yes �

6. Do you believe you have any type of allergy?

No � Yes �

Specify:_____________________________________________________



chi-square test was applied for the comparison of pro-

portions, while the Student t-test for independent

samples was used for the comparison of means, fol-

lowing verification of normality and homogeneity of

variance with the Levene test. A logarithmic-normal

model was used for representation purposes.

RESULTS

The donor series comprised 69 individuals aged

20-66 years, after discarding those who had replied

affirmatively to some item of the screening question-

naire. The sample with respiratory allergy (asthma

and/or rhinitis) consisted of 100 patients with ages

in the 13-65 years range.

Table I shows the statistical parameters for both

samples. Figure 1 in turn reports the frequencies cor-

responding to the group of donors in 2004.

Comparison of the geometric means of the donors

and allergic patients for 2004 proved statistically sig-

nificant (p < 0.05) – thus indicating that the two

groups are different. Statistical comparison of the

geometric mean of the donors in 2004 versus those

in 1981 (geometric mean 29.6 kU/l, with standard de-

viation (SD) 108 kU/l) was not significant – though a

tendency towards increased total serum IgE values

was noted. However, on comparing with the refer-

ence values provided in the instructions manual of

the UniCAP system from Pharmacia (geometric

mean 17.4 kU/l with standard deviation of 47.8 kU/l),

the difference in means reached statistical signifi-

cance (p < 0.05).

On conventionally establishing an upper cut-off

point for the group of donors of 183 kU/l (+ 1.65 SD,

implying 95 % coverage of the population studied),

and applying it to the group of allergic individuals, it is

seen that 44 % of the latter exhibit total serum IgE

values within the range obtained for the donor popu-

lation.

For this cut-off point of 183 kU/l, the correspond-

ing sensitivity and specificity is 56 % and 88 %, re-

spectively.

DISCUSSION

The data obtained in the present study confirm the

current validness of the total serum IgE reference

values obtained in 19813.

To our knowledge, no other studies have pub-

lished reference values for this country with which to

establish comparisons. Nevertheless, it may be as-

sumed that our data are more representative of the

actual situation in Spain regarding total serum IgE

levels than the values supplied in the UniCAP sys-

tem instructions, which essentially correspond to the

adult Swedish population.

A Dutch study13 based on a randomly selected se-

ries of individuals (not donors) reported total serum

IgE values stratified by age and sex with a geomet-

ric mean of between 22 and 39 kU/l. The upper val-

ues of the “normal” population that covered 95 % of

the series were slightly lower (140-162 kU/l) than in

our own study.

The overlapping of healthy donors and patients

makes individual application of total serum IgE very

scantly predictive3,4.

While the distribution of allergic patients repre-

sents a continuum rather than a biphasic curve, to

the effects of routine clinical utility it can be assumed

that there are two subpopulations of patients with

respiratory allergic diseases. One subpopulation pre-

sents total serum IgE values similar to those of the
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Table I

Statistical parameters corresponding to the two study

populations

n GM (95 %CI) + 1 SD + 1.65 SD + 2 SD

D-2004 69 46.65 (15.5-77.8) 129.51 183.37 212.37

A-2004 100 204.29 (93.3-515) 559.35 790.14 914.42

n: number of individuals; GM (95 %CI): geometric mean (95 % confidence

interval); SD: standard deviation. The fields corresponding to GM plus 1 DS,

1.65 DS and 2 DS respectively account for 84 %, 95 % and 97.7 % of the

study sample.

Figure 1.—Serum level of total IgE in the group of donors.
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“normal” population, i.e., they can be defined as low

responders (LRs), while the other subgroup presents

total IgE values above those of the donors, and can

be referred to as high responders (HRs). In this con-

text, a high total serum IgE value would be indica-

tive of a high probability of respiratory allergy in the

absence of other clinical circumstances.

Attempts have been made to obtain different de-

grees of sensitivity/specificity by varying the corre-

sponding cut-off points13, though their usefulness in

clinical practice is very relative and sometimes clear-

ly discouraging.

We consider our approach to be more realistic in

that it assumes the existence of two subtypes of al-

lergic individuals, and postulates that total serum IgE

quantitation only serves to detect high responder

(HR) allergic individuals. Serum values within the nor-

mal range in turn would comprise both healthy sub-

jects and low responder (LR) allergic (or at least sen-

sitized) individuals.

On the basis of such reasoning, it would be inter-

esting to determine the distribution of HRs and LRs

among patients with respiratory allergy, their possible

distribution according to the culprit antigen and type

of pathology involved, and their possible association

to the subsequent clinical course of the disease.
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