Allergy 1978, 33, 254-260

Total Serum I

gE Levels in Normals and

Patients with Chronic Non-Specific Lung Diseases

R. PauwiLsand M. VAN DER STRAETEN

Department of Chest Diseases, State University, Ghent, Beigium

Total serum IgE was measured, using a sensitive sandwich method, in a heaithy
control population, in healthy persons with a familial history of chromic non-specific
tung disease and in patients with chronic non-specific lung disease (CNSLD}. In the
control population a median total serum IgE of 39 1.U./ml was found. Total serum
IgE levels were significantly lower in women that in men. Healthy persons with a
tamilial history of CNSLD had significantly increased total IgE levels compared with
the control population. The IgE level was even higher in the group of patients with
CNSLD. The presence of specific IgE antibodies and/or an early onset of the
symptoms of CNSLD was accompanied by higher total serum IgE levels compared
with the IgE values in the other CNSLD patients. But the towal IgE levels were
increased in all subgroups of CNSLD patients. A significant decrease of the IgE level
with age was observed in CNSLD patdents.
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Chronic non-specific lung diseases (CNSLD)
inctude bronchial asthma, chronic bronchitis
and emphysema. The pathogenesis of these
disorders is still unknown. Hereditary and
exogenous factors influence both the
development and the symptomatology. The
1gE-mediated, type I hypersensitivity has
been associated with bronchial asthma (9).
Recent technical improvements in the dosage
of total serum IgE have resulted in a more
sensitive  sandwich  radioimmunoassay
technique (8). We report the results of total
serumn IgE dosage in a normal population, in
normal persons with a familial history of
CNSLD and in patients with CNSLD.

SUBJECTS AND METHODS

Subjects

Control population. 225 healthy persons, 85
women and 140 men, were selected for the

normal population. The age varied from 19
to 66 years, the median age being 33 years.
All persons had a negative personal history
of allergy and CNSLD. None was taking
medication at the time of blood sampling or
had a recent infection. All persons included
in the reference population also had a
negative familial history of CNSLD.

Their serum was analysed with the RAST,

using eight different allergens, to exclude the
presence of specific IgE antibodies. None
had specific IgE antibodies to the eight
allergens tested.
Normal persons with a positive familial history.
Sixty healthy persons, 16 women and 44
men, were selected for this group. The age
distribution was comparable to the control
population. All persons had a negative
personal history of allergy and CNSLD and a
negative RAST to the eight allergens tested.
They all had a positive familial history of
CNSLD. The familial history included
parents, brothers or sisters, and children.
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Patients with CNSLD. 270 patients with
CNSLD, 115 women and 155 men, were
included in the study. The age varied from
14 to 76 years, the median age being 37
years. All patients had a reversible airways
obstruction (more than 15% increase of their
FEV, after inhalation of fenoterol). No signs
of infection were present at the time of in-
vestigation.

Methods

Total serum IgE dosage. Total serum IgE was
measured using the sandwich method. Paper
discs (diameter 5mm, weight 2 mg) were
punched out of Munktell 00H-filter paper.
The discs were activated with CNBr, using
the method described by Ceska & Lundkvist
(3). The gammaglobulin fraction of 1ml
sheep anti-human IgE antserum (Phar-
macia, Sweden) was coupled to 1 g activated
paper discs. The assay was performed by
adding 50pul1 diluted serum and 100pul
buffer (0.05 M phosphate buffer pH 7.9 con-
taining 0.9% NaCl, 0.83% human serum
albumin, 0.05% NaN, and 0.5% tween 20) to
a polystyrene tube containing an anti-IgE
paper disc. Samples were diluted 1/5 or 1/10
with buffer. All samples were determined in
duplicate. The tubes were stoppered and
shaken during 8 h at room temperature. The
discs were then washed three times with
2.5 ml physiological saline.

100ul I'** labeled ant-IgE {Pharmacia,
Sweden) was subsequently added to the
washed discs. The tubes were stoppered
again and shaken overnight. A final washing
with three times 2.5 ml physiological saline
was done in the morning. The radioactivity
remaining on the discs was then counted in a
gamma counter.

A serum pool, calibrated against the WHO
69/204 reference standard, was used as
standard. The IgE values were calculated
from the standard curve using a Computer
Automation -computer.

All samples were run in duplicate. The
intra-assay coeflicient of variation was 5%.

The inter-assay coefficient of variation was
12%.

Skin tests. Skin tests were performed with
12 different allergens (Bencard) by in-
tracutaneous or prick testing. House dust,
house dust mite, mixed danders, cat dander,
dog dander, horse dander, fabrics, feathers,
Aspergillus fumigatus, grass pollen, tree pollen
and shrub pollen were used as antigen. Only
clear-cut reactions were regarded as positive,
i.e. weal reaction of more than 10 mm after
intracutaneous testing or more than 2 mm
after prick testing. A contro} reaction with
Coca’s fluid was included so that skin
hyperreactivity could be excluded.

Bronchial challenge tests. Bronchial challenge
tests with allergen were performed as
described previously (16).

Dosage of specific IgE antibodies. Specific 1gE
antibodies were measured using the Radio
Allergo Sorbent Technique (18). Allergens
were coupled to activated paper discs using
the same procedure as for the preparation of
and-IgE discs. The same allergens, used in
the skin test, were coupled to the discs. The
assay was performed exactly as described for
the measurement of total serum IgE. The
RAST was regarded as positive when the
radicactivity remaining on the discs exceeded
at least twice the radioactivity of discs
incubated with sera of non-allergic persons.
All samples were run in duplicate.

Statistics: The non-parametric Wilcoxon’s
signed rank test was used for statistical
evaluation.

RESULTS
Total serum IgE levels in the control population

The total serum IgE levels in the control
population were not normally distributed,
even after logarithmic transformation. The
median value was 39 L.U./ml with a spread
from 0.09 to 385601.U./ml (Fig. 1 and
Table 1). The 5th precentile value was 3



256 R. PAUWELS and M, VAN DER STRAETEN

128 -1 03 0 0,5 [} 1.5

CONTROL POPULATION

........ CNSLD POPULATION

Diogtig£)

Fig. 1. Distribution of total serum IgE levels in the control population and in the group of patients with CNSLD.

Table |

Total serum IgE levels in the different populations

Normal population Healthy but familial CNSLD
history of CNSLD
Number 225 60 270
Median 39LU./ml] 65 LU./ml 282 L.U./mt
5th percentile 31.U./ml 2.2 1LU/ml 91.U./ml
95th percentile 423 1.U./m] 570 LU./ml 2250 1.U./ml]

I.U./ml and the 95th percentile 423 I.U./ml.
No significant effect of age on total serum
IgE levels in normal persens could be
demonstrated (Fig. 2). There was, however, a
significant  difference between men and
women in the control population (P<0.02).
Normal women had a lower total serum IgE
level. This difference between women and
men is illustrated in Fig. 3 by showing the
cumulative frequency curves in both sexes.

Total serum IgE levels in healthy persons with a
familial history of CNSLD

Healthy persons with a negative personal
history but a positive familial history of
CNSLD had significantly increased total
serum IgE levels compared with the control

population (P<0.05). The median value was
65 1.U./ml with a spread from 1 to 1300
1.U./ml. (Table 1. The difference between
this group and the normal population is
illustrated in Fig. 4.

Total serum IgE levels in patients with CNSLD

Patients with CNSLD had a median total
serum IgE value of 232L.U.ml. This is
significantly different from the normal pop-
ulation (P<0.01) and from the group of
healthy persons with a familial history of
CNSLD {P<0.01).

Values were spread between 0.1 and 4000
L.U./ml, the 5th percentile being situated at 9
1.U./ml and the 95th at 2250 1.U./ml. The
IgE values were not distributed normally
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Fig. 2. Influence of age on total
serum IgE levels {median values) in
the conwrol population (@) and in
the group of patients with CNSLD
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even after logarithmic transformation
(Fig. 1). The presence of specific IgE
antibodies, demonstrated by skin  tests,
bronchial challenge tests or RAST, was
accompanied by a significantly increased
total serum IgE level (Table2) compared

Tiop o Eiufew

men and women.

with the patients with CNSLD without
specific IgE antibodies. Both groups had,
however, an increased total serum IgE level
compared with the normal population.
When the whole group of patients with
CNSLD was divided according to the age at
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Table 2 ‘
Total serum IgE levels in patients with CNSLD
Total group Skin test RAST Bronchial challenge
Positive Negative Positive Negative Positive Negative
Number 270 138 68 109 115 58 32
Median (I.U./ml) 282 338 71 467 78 410 180
5th percentile
7 3 49 7
AUAmD 91 2 ] 29 2
95th percentile
2250 2270 2000 3250 690 2270 579
(1.U./ml
Comparison P<0.01 P<0.01 P<0.01 P<c0.01 P<00l POl P<00!
with control
population
Table 8.
Total serum IgE levels in patients with CNSLD dependent of the age at which the symptoms appeared
Under 15 years 1529 years Above 30 years
Number 90 82 96
Median (I.U./ml) 445 200 119
5th percentile
(1.U./ml) 10 3 L
95th percentile
(LU./ml) 3250 2000 1100
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which the first symptoms of airways obstruc-
ton appeared (Table 3] then total serum IgE
levels decreased progressively with the age of
onset of the symproms.

There was no significant difference in total
serum IgE between women and men with
CNSLD. Toul serum IgE decreased
significantly with age in the patents with
CNSLD (Fig.2) but, compared with the
normal population, was high even at
advanced age. The total serum IgE level was
significantly higher in the second and third
decade compared with the fourth, fifth and
sixth decade (£ <0.01}.

DISCUSSION

Until now, most studies on total serum IgE
levels in patients with CNSLD have been
done using either the radioimmunosorbent
technique or the radioactive radial im-
munodiffusion. Both methods have such a
low limit of detection that they are too high
for measuring all serum IgE values. This has
resulted in an overestimation of the normal
serum IgE level in most studies. Only the
double antibody method and the direct
sandwich method are reliable for the lowest
serum IgE values {11, 7). Gleich ex al. (6}
using the double antibody method, found a
median serum IgE value of 80 ng/ml in their
normal population. Since 1LU. equals
2.4 ng (1}, their median value is situated at
33 L.U./ml. Nve et al. (14) used the same
technique in their study of a normal popula-
ton but for unexplained reasons they
excluded the five highest values found from
their calculation. Johansson (10) using the
direct sandwich method, found a geometric
mean serum IgE value of 13.8 L.U./ml in a
group of 250 normal persons. Our control
population had a median total serum IgE
value of 89 I.U./m! with a large spread of the
results and a distribution which significandy
deviated from the normal distribution, even
after logarithmic transformation.

We found a significant difference in total
serum IgE levels between men and women.
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Women had lower IgE levels. This difference
in IgE level between both sexes has been
described recently (5). Sex differences have
also been observed for serum IgM, IgG and
IgD (12} where women have higher values
than men.

Padients with chronic non-specific lung
diseases, including bronchial asthma,
chronic bronchitis and emphysema, had an
increased total serum IgE level even in the
absence of specific allergy. The presence of
specific allergy was accompanied by a still
higher total IgE. These results agree with the
carlier findings of Debelic er al. {4) and
Reerink-Brongers et al. (7) who used a less
sensitive technique. Our findings suggest that
CNSLD and an increased total serum IgE
level are linked together. The fact that
normal persons with a positive familial
history of CNSLD had also an increased total
serum IgE is further evidence for this
hypothesis. Both CNSLD and total serum
IgE levels are under genetic control {15,2,13).
Our results thus suggest a cdosely linked or
common genetic control for CNSLD and the
total serum IgE level. Other factors, both

endogenous and exogenous may then
control the production of specific IgE
antibodies.

The total serum IgE in the normal pop-
ulation did not change significantly with age.
Patients with CNSLD, however, showed a
decreasing total serum IgE level with age.
This may be due to a decrease in the
frequency of specific IgE antibodies with age
(8).

REFERENCES

I. Bazaral, M. & Hamburger, R. N.: Standardization
and stability of immunoglobulin E (IgE). J. Allergy
Clin. Immunol. 49, 189-191, 1972.

2. Bazaral, M., Orgel, A. & Hamburger, R. N.:
Genetics of IgE and allergy: serum IgE levels in
twins. J. Allergy Clin. Immunol. 54, 288-304, 1974,

3. Ceska, M. & Lundkvist, U.: A new and simple
radioimmunoassay method for the determination of
IgE. liminunochemistry 9, 10211030, 1972.

4. Debelic, M., Virchow, Chr., Moller, E. & Lipinski,
Ch.: Immunoglobulin E ~ Diagnostische Bedeutung



260

=1

10.

. Mackay, 1

R. PAUWELS and M. VAN DER STRAETEN

der Serumspiegel Bestimmung bei unspezifischen
Aternwegerkrankungen. Schweiz. Med. Wochenschr.
102, 14421448, 1972,

. Delespesse, G., De Maubeuge, J., Kennes, B.,

Nicaise, R. & Govaerts, A.: IgE mediated hypersen-
sitivity in ageing. Clin. Allergy 7, 155160, 1977

. Gleich, G. J., Averbeck, A. K. & Swedlung, H. A.:

Mecasurement of IgE in normal and allergic serum
by radioimmunoassay. J. Lab. Clin. Med. 77,
630698, 1971.

. Gleich, G. J. & Dunrette, S. L.: Comparison of

procedures for measurement of IgE protein in
serum and secretions. J. Allergy Clin. Immunol. 59,
377-382, 1977,

. Hanneuse, Y., Delespesse, G., Hudson, D., De

Halleux, F. & Jacques, J. M. Influence of ageing on
IgE-mediated reactions in allergic patients. Clin.
Allergy, 8, 165-174, 1978,

. Johausson, 5. G. O.: Raised fevels of a new im-

munogiobulin class {IgND) in asthtna. Lancet #,
951-953, 1967.

Johansson, S. G. O.: Determination of IgE and IgE
antibody by RAST. In Evans, II, R. led.}: Advances
in  diagnosis  of allergy:  RAST.  Straton
Intercontinental Medical Book Corporation. New
York, 1975.

. Jehansson, 8. G. O., Berglund, A. & Kjellman, N. L

M.: Comparison of IgE values as determined by
different solid phase radicimmunoassay methods.
Clin. A”erg‘v 6, 91-98, 1976.
R., Whiuingham, §. F. & Tait, B.:
Genetic control of immune responsiveness in man.
Vox Sang. 72, 10-19, 1977,

5. Orie,

. Marsh, D. G., Bias, W. B. & Ishizaka, K.: Genetic

control of basal serum immunoglobulin E level and
its effect on specific reaginic sensitivity. Proceedings
of the National Academy of Sciences, U.S.A. 71,
3588-3592, 1974,

. Nve, L., Merrett, T. G,, Landon, J. & White, R. J.7

A detailed investigation of circulatng IgE levels in a
normal p(qula[iun. Clin. Al]erg}‘ 5, 13~24, 1975.

N. G. M., Sluiter, H. J., De Vries, K.,
Tamneling, G. H. & Witkop, ].: The host factor in
bronchits. In Orie, N. G. M. & Sluiter, . H. feds.}:
Bronchitis, Ruya] Vangorcum, Assen, 1961,

. Pauwels, R., Lamont, H. & Van Der Straeten, M.:

The effect of oral doxantrazole on allergen-induced
bronchospasim. Acta Allergot. 71, 239-244, 1976,

. R(‘t‘rink~Br(mgsr>, E. E., Sroop,J. W., Groen, AL S,

Van Lookeren, Campagne, }. G.. Feltkamp, T. E.
W., Van De Veer, M., Calliauw, J. O. & Sander, P
C.: IgE levels, antibodies against smooth muscle
anel vosinophilia in asthmatic patients and normai
controls. Int. Arch. Allergy Appl. Immunaol. 44,
233-241. 1975,

. Wide, L., Bennich, H. & Johansson, $. G. O.:

Diagnosis of allergy by an in vitro test of allergen
antibodies. Lancet i, 1105-1107, 1967,

Address:

R. Pauwels

Dept. of Chest Diseases
Academic Hospitat

State Lintversity

Ghent
Belgium



This document is a scanned copy of a printed document. No warranty is given about
the accuracy of the copy. Users should refer to the original published version of the
material.



