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Atopy is the genetic predisposition for the production 
of antibody immunoglobulin E (IgE) as a response 

to low-dose common environmental factors such as pol-
len, house dust mites, and food allergens. An atopic indi-
vidual has a high probability of developing one or more 
of the diseases such as atopic dermatitis (AD), asthma 
and allergic rhinoconjunctivitis, and food allergies [1, 2].

Allergic march is used to express the natural course of 
atopic diseases. A baby born to atopic parents and carry-

ing the genetic burden of atopy has the ability to respond 
and sensitize to allergens, it encounters from the 1st days 
of its life. Usually, the first allergic disease to be seen is 
AD, followed by clinical findings of food allergy (FA). 
FA, which is present in most of the cases with AD, has an 
important role in the pathogenesis of the disease. In the 
later years of life, sensitivity to respiratory allergies de-
velops, and bronchial asthma and allergic rhinitis (AR) 
findings are added to the table [3].

ABSTRACT
OBJECTIVE: Atopic diseases are the most common chronic conditions in childhood. The best treatment for allergic disease 
is possible with early diagnosis. The purpose of the study was to assess the predictive value of total immunoglobulin E (IgE) 
and eosinophil levels for allergy test positivity in patients diagnosed with asthma, allergic rhinitis (AR), atopic dermatitis (AD), 
and food allergy (FA).

METHODS: Pediatric patients between 0 and 18 years old diagnosed with asthma, AR, AD, and FA were included in the 
study. Demographic characteristics of the patients, total IgE, eosinophil (absolute and %) values, specific igE (SPIGE), and 
skin prick test (SPT) results were recorded.

RESULTS: The data of 2665 patients were evaluated in the study. Of the patients, 58.6% were male, whereas 41.4% were 
female. The median age of the children was significantly higher both in SPT-positive and SPIGE-positive patients (p<0.001). If 
the criteria positivity is accepted as total IgE value is ≥104.5 (for AD: 86.5, asthma: 116.5, AR: 120.5, FA: 42.5) and absolute 
eosinophil ≥500 and/or eosinophil (%) ≥5%; test positivity was higher for each disease and all patients (p<0.001).

CONCLUSION: Total IgE and eosinophil levels can be used to identify atopy in patients with symptoms of AD, asthma, and 
AR. Total IgE and eosinophil values are suitable and easily obtainable parameters for better evaluation of health-care resourc-
es for the diagnosis and follow-up of atopic illnesses.
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Allergic illnesses are the most commonly seen chronic 
conditions in childhood period. Epidemiological data 
show that allergic diseases are increasing in parallel with 
the changing lifestyles and conditions in developed and 
developing countries. Therefore, the need for allergy test-
ing is increasing [2, 4–6].

The best treatment for allergic disease is possible with 
early diagnosis. Children are often first evaluated by pri-
mary care physicians. In some children, the symptoms are 
typically suggestive of allergic diseases, such as seasonal 
AR and conjunctivitis. In some children, allergy should 
be considered a differential diagnosis; for example, recur-
rent vomiting in infants. At this stage, it is necessary to 
determine who, when, and how allergy diagnostic tests 
will be performed [4].

Allergy is a hypersensitivity reaction to a specific aller-
gen and is started with immunological mechanisms [7]. IgE 
starts and augments the inflammatory process and in this 
way the allergic reaction [8, 9]. Eosinophilia is seen with 
various situations. Some of these conditions are asthma, 
atopic diseases, helminth infections, drug hypersensitivity 
reactions, and neoplasms [10]. IgE and eosinophil values 
have different roles on the disease process. In this process, 
while IgE is the cause of allergic asthma; eosinophilia can 
be interpreted as a result of this whole process [9].

The aim of our study was to assess the predictive value 
of total IgE and eosinophil levels for allergy test positiv-
ity in patients diagnosed with asthma, AR, AD, and FA.

MATERIALS AND METHODS

This retrospective study was conducted in the Pediatric 
Allergy and Immunology Department of our hospital, 
from August 2021 to March 2022. The same Umraniye 
Training and Research Hospital Clinical Research Ethics 
Committee approval was taken for conducting the study 
(31.03.2022/112). Informed consent was obtained from 
all patients. The study was conducted in accordance with 
the Declaration of Helsinki.

Children aged 0–18 years with a diagnosis of asthma, 
AR, AD, and FA are included in this study. Among these 
patients, children with complete blood count, total IgE 
measurement, specific igE (SPIGE), and skin prick tests 
(SPT) (aeroallergen: house dust mite, pollen, cat; food: 
milk, eggs, and peanuts) recorded in their files were in-
cluded in the study. Children with viral infections, par-
asitic infestations, immunocompromised states, and 
chronic pulmonary diseases were excluded from the study.

The name, surname, age, gender, and diagnosis of the 
patients were recorded. The samples were collected by ven-
opuncture, and the serum was separated by centrifugation 
for total IgE measurements. Eosinophil (absolute) and eo-
sinophil (%) values were determined by examination of the 
complete blood count. Total IgE measurements were made 
by nephelometric method (Siemens Healthcare Diagnostics 
Products; Marburg, Germany). Fluorescent enzyme immu-
noassay method (UniCAP, Phadia; Uppsala, Sweden) was 
used for SPIGE measurements. 0.35 kU/l was accepted 
as the cutoff value for SPIGE results. Skin tests of the pa-
tients were performed on the forearm. In the test, histamine 
(10 mg/mL) was used as positive control; teomin (Labora-
toire Stallergens, France) was used as the negative control. 
Aeroallergen and food allergen (Laboratoire Stallergens, 
France) were used as allergen. The tests were evaluated after 
15–20 min. An induration of at least 3 mm greater than the 
negative control was considered positive.

Highlight key points

• The predictive value of total immunoglobulin E (IgE) and 
eosinophil levels for allergy test positivity in patients diag-
nosed with asthma, allergic rhinitis (AR), atopic dermatitis 
(AD) and food allergy (FA) were evaluated.

• If the criteria positivity is accepted as total IgE value is 
≥104.5 (IU/ml) (for AD: 86.5, asthma: 116.5, AR: 120.5, 
FA:42.5) and absolute eosinophil ≥500 (cells/µL) and/or 
eosinophil (%) ≥5%; test positivity was found to be signifi-
cantly higher for each disease group and all patients.

• Total IgE and eosinophil values are suitable and easily ob-
tainable parameters for better evaluation of health care re-
sources for the diagnosis and follow-up of atopic illnesses.

  n %

Gender  
 Female 1104 41.4
 Male 1565 58.6

  Median (min–max)

Age (years) 5 (0–17)
Eosinophil (absolute) (1/µL) 270 (0–17720)
Eosinophil (%) 3.1 (0–54.6)
Total IgE (IU/mL) 92 (0–16076)

IgE: Immunoglobulin E; Min: Minimum; Max: Maximum.

Table 1. Sociodemographical and laboratory features of the 
patients
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Statistical Analysis
Statistical analysis was performed using IBM SPSS Statis-
tics for Windows, Version 25.0. Armonk, New York: IBM 
Corporation. Demographic and clinical characteristics of 
the patients were presented using descriptive analyses as 
percentages (%), frequencies (n), medians, minimum, and 
maximum values. Conformity of continuous variables to 
normal distributions was examined by visual (histogram 
and probability graphs) and analytical methods (Kolm-
ogorov–Smirnov/Shapiro–Wilk tests). Mann–Whitney 
U test was used in cases where normal distribution was 
not observed for the comparison of the two independent 
groups. The Chi-square test was used for the analyses of 
categorical variables. The capacity of serum total IgE, eo-
sinophil (absolute), and eosinophil (%) values in predicting 
test positivity (SPT and/or SPIGE positivity) analyzed 
using receiver operating characteristics (ROC) curve anal-
ysis. When a significant cutoff value was observed, sensi-
tivity and specificity were presented. While evaluating the 
area under the curve (AUC) and all statistical tests, p<0.05 
was considered a statistically significant result.

RESULTS

The data of the 2665 patients were evaluated in the 
study. Of the patients, 58.6% were male, whereas 41.4% 
were female. Median age was 5.0 (0–17) years. The me-
dian values of the absolute eosinophil, % eosinophil, and 
total IgE were 270 (cells/µL) (0–17720), 3.1 (0–54.6), 
and 92 (international units [IU]/mL) (0–16076), re-
spectively (Table 1).

In the evaluation of SPIGE, 33.3% in total, 23.3% 
with aeroallergens, and 12.6% with food allergens were 
detected. The highest rate of aeroallergens was deter-
mined for house dust mite with 20% and the highest rate 
of food allergens was determined for egg with 10.5%.

In prick tests, 13.3% in total, 12.7% with aeroaller-
gens, and 0.7% with food allergens were detected. The 
highest rate of aeroallergens was determined for house 
dust with 12.3%, and the highest rate of food allergens 
was determined for egg with 0.6%.

The median age of the patients was significantly higher 
both in SPT-positive and SPIGE-positive patients when 
compared to negative patients (p<0.001). Median age was 
higher also in patients having either SPT or SPIGE-pos-
itive results or both (test positivity) (p<0.001). Eosino-
phil (absolute and %) and total IgE median values were 
also higher in patients with positive test results when 
compared to negative patients (p<0.001) (Table 2).

The capacity of serum total IgE, eosinophil (absolute), 
and eosinophil (%) values in predicting test positivity 
(SPT and/or SPIGE positivity) analyzed using ROC 
curve analysis. The cutoff value for the total IgE was 104.5 
(IU/mL) (AUC [95% CI]: 0.789 [0.771–0.806]) among 
all patients (p<0.001). Sensitivity and specificity were 
72.0% and 71.9, respectively. Other cutoff values, sensitiv-
ity and specificity, and AUC are also presented in Table 3.

If the criteria positivity is accepted as total IgE val-
ue is ≥104.5 (IU/mL) (for AD: 86.5, asthma: 116.5, 
AR: 120.5, and FA:42.5) and absolute eosinophil ≥500 
(cells/µL) and/or eosinophil (%) ≥5%; test positivi-
ty was found to be significantly higher for each disease 
group and all patients (p<0.001) (Table 4).

 SPT positivity  SPIGE positivity  Test positivity*

 Negative Positive Negative Positive Negative Positive

Age (years) 4 (0–17) 7 (0–17) 4 (0–17) 5 (0–17) 4 (0–17) 5 (0–17)
p-value** <0.001  <0.001  <0.001
Eosinophil (absolute) (1/µL) 260 (0–17720) 350 (0–1830) 230 (0–17720) 370 (0–5670) 220 (0–17720) 370 (0–5670)
p-value** <0.001  <0.001  <0.001
Eosinophil (%) 3 (0–54.6) 4.4 (0–22) 2.7 (0–54.6) 4.4 (0.0–48.9) 2.5 (0.0–54.6) 4.4 (0–48.9)
p-value** <0.001  <0.001  <0.001
Total IgE (IU/mL) 79.9 (0–16076) 224 (1.0–6589) 53 (0–6727) 216 (1.0–16076) 43 (0–6727) 216 (1.0–16076)
p-value** <0.001  <0.001  <0.001

SPT: Skin prick test; SPIGE: Specific immunoglobulin E; Min: Minimum; Max: Maximum; *: SPT positivity and/or SPIGE positivity; **: Mann–Whitney U test.

Table 2. Relationship between the test positivity and patients’ age and laboratory features
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DISCUSSION

In our study, the predictive value of allergy test positivi-
ty of total IgE, absolute, and percent eosinophil levels in 
patients diagnosed with asthma, AR, AD, and FA was 
evaluated. When total IgE, absolute, and percent eosino-
phil values were compared separately with test positivity 
(SPT positivity and/or SPIGE positivity), a statistically 
significant correlation was detected. Total igE, absolute, 

and % eosinophil’s values were thought to have a high 
predictive value for allergies.

Allergy can be suspected with a careful history and a 
good physical examination, but some specific tests may 
be needed for a definitive diagnosis. The gold standard 
for the determination of specific allergens is the Immu-
noCAP® immunoassay, but this method can be expensive 
and requires specialist equipment and skill. Despite the 
low negative predictive value of the total IgE level, many 

  Sensitivity (%) Specificity (%) AUC 95% CI p

Total IgE (IU/mL)
 All patients
 Cut-off: 104.5 72.0 71.9 0.789 0.771–0.806 <0.001
 AD
 Cut-off: 86.5 73.1 71.9 0.787 0.747–0.827 <0.001
 Asthma
 Cut-off: 116.5 72.7 72.6 0.803 0.778–0.829 <0.001
 AR
 Cut-off: 120.5 72.4 72.4 0.803 0.783–0.824 <0.001
 FA
 Cut-off: 42.5 73.4 72.8 0.797 0.755–0.840 <0.001
Eosinophil (absolute) (1/µL)
 All patients
 Cut-off: 275 63.6 61.5 0.662 0.640–0.683 <0.001
 AD
 Cut-off: 295 61.1 59.4 0.622 0.572–0.672 <0.001
 Asthma
 Cut-off: 285 65.3 62.6 0.679 0.647–0.711 <0.001
 AR
 Cut-off: 265 65.9 63.9 0.690 0.664–0.716 <0.001
 FA
 Cut-off: 305 58.0 59.8 0.606 0.550–0.661 <0.001
Eosinophil (%)
 All patients
 Cut-off: 3.25 64.4 63.4 0.677 0.656–0.698 <0.001
 AD
 Cut-off: 3.45 60.2 58.6 0.644 0.595–0.693 <0.001
 Asthma
 Cut-off: 3.25 65.5 65.1 0.689 0.657–0.721 <0.001
 AR
 Cut-off: 3.25 67.5 66.7 0.711 0.686–0.716 <0.001
 FA
 Cut-off: 3.35 61.5 60.2 0.631 0.576–0.686 <0.001

AD: Atopic dermatitis; AR: Allergic rhinitis; FA: Food allergy; AUC: Area under curve; CI: Confidence interval.

Table 3. ROC analysis of the laboratory values
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immunologists use this test for the initial evaluation of 
patients with suspected allergies [11–13].

IgE levels have played an important role in the evalu-
ation of patients with allergic disease for many years [14, 
15], although insufficient sensitivity has been reported 
[16]. The prevalence of allergic diseases continues to in-
crease worldwide, and therefore many studies are being 
conducted on the total IgE level and its relationship to 
atopy and allergic diseases [17–19]. Both doctors and 
parents want children with allergic diseases to be diag-
nosed quickly [16, 20, 21].

In asthma, the inflammation and repair process leads 
to remodeling of the airway. There is strong evidence that 
eosinophils play an important role in the pathophysiol-
ogy of allergic and non-allergic asthma. In eosinophil 
value in blood, it is an indirect marker of airway inflam-
mation in asthma. In addition, the absolute eosinophil 
count in peripheral blood is a widely used laboratory 
value to indicate the allergic etiology of the disease [22].

Accurate diagnosis facilitates the selection of appro-
priate management strategies, such as immunotherapy 
or allergen avoidance. Conversely, the value of a negative 
allergy diagnosis should not be underestimated. Because 
this can avoid trials with various inappropriate drugs, 
unnecessary avoidance measures [23].

In our study group, 58.6% were males and 41.4% 
were children, and the median age was 5 (0–17) years. 
The median age of the patients was significantly higher 
both in SPT-positive and SPIGE-positive patients 
when compared to negative patients (p<0.001). The 
median age was higher also in patients having either 
SPT or SPIGE-positive results or both (test positivity) 
(p<0.001). It was thought that allergy tests could be a 
better diagnostic tool as age increases.

In this study, when total IgE levels were compared 
with SPT and sp SPIGE test positivity separately and to-
gether, it was found to be significantly higher in all cases. 
It was concluded that the total IgE level is a good diag-
nostic tool to predict allergy. In some studies, it has been 
concluded that routine measurements of serum IgE levels 
in allergic patients or in patients with suspected allergic 
disease are helpful in evaluating the presence and severity 
of atopic sensitization. However, eosinophil (absolute and 
%) and median values were also higher in patients with 
positive test results when compared to negative patients 
(p<0.001). These results are in accordance with the pre-
vious studies [6, 14, 24]. Elevated IgE in early childhood 
period appears to be an early predictor of the subsequent 
appearance of allergen- SPIGE and allergic disease [25].

100 IU/mL total IgE is considered as breakpoint in 
all age groups except infants. The sensitivity of total IgE 
in allergic diseases due to multiple allergens is higher 
than in any type of allergy when the cutoff value is ac-
cepted as 195 IU/mL [6].

In our study, cutoff values were determined as 104.5 
for total IgE, 275 for absolute eosiophil and 3.25 for 
eosinophil percentage in all patients.

The lowest cutoff value for total igE was found in the 
FA group, and the highest cutoff value was found in the 
asthma group. Absolute eosinophil cutoff values were 
close to each other in the allergic disease groups that we 
studied. The highest value was found in the FA group 
and the lowest value in the AR group. Percent eosinophil 
cutoff values were almost similar, and the highest value 
was in the AD group.

In one study, non-allergic patients with a total serum 
IgE >150 IU)/mL had a five-fold higher risk of develop-
ing asthma [26].

Criteria positivity      Test positivity

 AD  Asthma  AR  FA  All patients

 n % n % n % n % n %

Positive 78 79.6 214 78.7 319 79.6 54 74.0 425 77.0
Negative 138 34.8 287 34.7 443 35.5 115 32.8 672 33.7
p-value* <0.001  <0.001  <0.001  <0.001  <0.001

AD: Atopic dermatitis; AR: Allergic rhinitis; FA: Food allergy; Criteria positivity: Total IgE value is ≥104.5 (IU/mL) (for AD: 86.5, asthma: 116.5, AR: 120.5, FA: 42.5) and 
absolute eosinophil ≥500 (1/ µL) and/or eosinophil (%) ≥5%; Test positivity: Skin prick test and/or specific IgE positivity; *: Pearson Chi-square test.

Table 4. Frequency of test positivity of the patients having criteria positivity
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AR is associated with positive skin test reactions (or 
allergen-SPIGE antibodies) but independent of total 
IgE levels [27]. Measurement of total IgE has low sen-
sitivity (44%) in identifying patients with current AR 
[28]. In addition, AR may also exist even with normal 
IgE levels [29].

In our study, a statistically significant correlation was 
found when the positivity criteria determined by the 
study for each atopic disease (AD, asthma, and AR) and 
FA were compared with the test positivity (SPT positivi-
ty and/or SPIGE positivity) (Fig. 1). We considered that 
total igE and eosinophil values, especially when evaluat-
ed together, were successful in predicting allergy.

It is very important to take a good history in aller-
gic diseases, but it does not make a definitive diagnosis. 
Tests such as total IgE, skin prick and skin patch tests, 
and double-blind placebo-controlled food challenge test 
may be required to support the diagnosis. An increase in 
total IgE and eosinophils strongly suggests that the per-
son is sensitive to the allergen(s) [5].

The results obtained in our study revealed that to-
tal IgE and eosinophil values are reliable parameters in 
demonstrating the presence of atopy in patients with 
complaints and physical examination findings suggestive 
of allergy, who applied to the general pediatric outpatient 
clinic. Thus, it allows patients to be followed in this di-
rection before or until they perform specific tests, which 
are relatively difficult to reach and expensive.

In our study, either allergy skin test was performed 
or SPIGE level was checked in the blood. Both tests 
were not performed on each patient at the same time. 
This is one of the limitations of our study. However, 
the fact that our study was conducted in a single center 
may have limited the results of the study in terms of 

evaluating similar patient profiles. In further studies, 
similar multicenter and population-based clinical stud-
ies may be beneficial in terms of more practical recog-
nition of atopic diseases. Another limitation of ours is 
that the clinical classification of the patients was not 
evaluated in the study. There may be differences in the 
diagnostic predictions of eosinophil and IgE parame-
ters in allergic diseases in patients with mild or severe 
clinical severity. In future studies, this situation can be 
taken into consideration and evaluations can be made. 
Although our study was carried out in a single center; 
it has made an important contribution to the literature 
in this field with its high sample size and examination 
of the diagnostic value of eosinophils and IgE in terms 
of more than one allergic disease. This is the strength 
of our study.

Conclusion
Our study with a large sample size adds an important 
aspect to the literature. Our results have practical infor-
mation about the approach to pediatric patient groups 
with allergic complaints. In our study, if the criteria 
positivity is accepted as total IgE value is ≥104.5 (for 
AD: 86.5, asthma: 116.5, and AR: 120.5, FA: 42.5) 
and absolute eosinophil ≥500 and/or eosinophil (%) 
≥5%; test positivity was higher for each disease and 
all patients. The presence of atopy could be decided by 
evaluating total IgE and eosinophil levels. These tests 
could be used to identify diseases such as AD, asthma, 
and AR that have allergic pathogenesis. Total IgE and 
eosinophil values are suitable parameters for better 
evaluation of health-care resources for the diagnosis 
and follow-up processes of atopic illnesses. Especially 
in centers where clinical facilities are less, a more prac-
tical diagnosis can be made with the blood eosinophil 
and IgE values of children who are thought to be have 
atopic diseases.

Ethics Committee Approval: The Umraniye Training and Research 
Hospital Clinical Research Ethics Committee granted approval for this 
study (date: 31.03.2022, number: 112).

Conflict of Interest: No conflict of interest was declared by the 
authors. 

Financial Disclosure: The authors declared that this study has re-
ceived no financial support.

Authorship Contributions: Concept – NOS, MYO; Design – NOS, 
MYO; Supervision – NOS; Fundings – NOS; Materials – NOS; Data 
collection and/or processing – MYO, UA, NOS; Analysis and/or inter-
pretation – UA, NOS, ZMA; Literature review – NOS; Writing – NOS; 
Critical review – NOS, MYO.

%

All patients AD AR FAAsthma

81
80

p<0.001

p<0.001 p<0.001
p<0.001

p<0.001

79
78
77
76
75
74
73
72
71

Figure 1. Frequency of test positivity of the patients having 
criteria positivity.

77

79
.6

0

79
.6

0

78
.7

0

74



North Clin Istanb608

REFERENCES

1. Borish L. Allergic rhinitis: systemic inflammation and implications for 
management. J Allergy Clin Immunol 2003;112:1021–31.

2. Thomsen SF. Epidemiology and natural history of atopic diseases. Eur 
Clin Respir J 2015;24;2.

3. Spergel JM. From atopic dermatitis to asthma: the atopic march. Ann 
Allergy Asthma Immunol 2010;105:99–106.

4. Eigenmann PA, Atanaskovic-Markovic M, O’B Hourihane J, Lack G, 
Lau S, Matricardi PM, et al; European Academy of Allergy and Clinical 
Immunology Section on Pediatrics; European Academy of Allergy and 
Clinical Immunology-Clemens von Pirquet Foundation. Testing chil-
dren for allergies: why, how, who and when: an updated statement of 
the European Academy of Allergy and Clinical Immunology (EAACI) 
Section on Pediatrics and the EAACI-Clemens von Pirquet Founda-
tion. Pediatr Allergy Immunol 2013;24:195–209.

5. Holgate ST, Lack G. Improving the management of atopic disease. 
Arch Dis Child 2005;90:826–31.

6. Al-Mughales JA. Diagnostic utility of total IgE in Foods, inhalant, and 
multiple allergies in Saudi Arabia. J Immunol Res 2016;2016:1058632.

7. Arshad SH, Tariq SM, Matthews S, Hakim E. Sensitization to com-
mon allergens and its association with allergic disorders at age 4 years: a 
whole population birth cohort study. Pediatrics 2001;108:E33.

8. Froidure A, Mouthuy J, Durham SR, Chanez P, Sibille Y, Pilette C. 
Asthma phenotypes and tIgE responses. Eur Resp J 2016;47:304–19.

9. Matucci A, Vultaggio A, Maggi E, Kasujee I. Is tIgE or eosinophils 
the key player in allergic asthma pathogenesis? Are we asking the right 
question? Resp Res 2018;19:113.

10. Kouro T, Takatsu K. IL-5- and eosinophil-mediated inflammation: 
from discovery to therapy. Int Immunol 2009;21:1303–9.

11. Chung D, Park KT, Yarlagadda B, Davis EM, Platt M. The significance 
of serum total immunoglobulin E for in vitro diagnosis of allergic rhini-
tis. Int Forum Allergy Rhinol 2014;4:56–60.

12. Hastie AT, Moore WC, Li H, Rector BM, Ortega VE, Pascual RM, 
et al; National Heart, Lung, and Blood Institute’s Severe Asthma Re-
search Program. Biomarker surrogates do not accurately predict spu-
tum eosinophil and neutrophil percentages in asthmatic subjects. J Al-
lergy Clin Immunol 2013;132:72–80.

13. Satwani H, Rehman A, Ashraf S, Hassan A. Is serum total IgE levels a 
good predictor of allergies in children? J Pak Med Assoc 2009;59:698–
702.

14. Wittig HJ, Belloit J, De Fillippi I, Royal G. Age-related serum im-
munoglobulin E levels in healthy subjects and in patients with allergic 
disease. J Allergy Clin Immunol 1980;66:305–13.

15. Zetterström O, Johansson SG. IgE concentrations measured by PRIST 
in serum of healthy adults and in patients with respiratory allergy. A 
diagnostic approach. Allergy 1981;36:537–47.

16. Carosso A, Bugiani M, Migliore E, Antò JM, DeMarco R. Reference 
values of total serum IgE and their significance in the diagnosis of allergy 
in young European adults. Int Arch Allergy Immunol 2007;142:230–8.

17. Asher MI, Montefort S, Björkstén B, Lai CK, Strachan DP, Weiland 

SK, et al; ISAAC Phase Three Study Group. Worldwide time trends 
in the prevalence of symptoms of asthma, allergic rhinoconjunctivitis, 
and eczema in childhood: ISAAC Phases One and Three repeat multi-
country cross-sectional surveys. Lancet 2006;368:733–43. Erratum in: 
Lancet 2007;370:1128.

18. Worldwide variation in prevalence of symptoms of asthma, allergic 
rhinoconjunctivitis, and atopic eczema: ISAAC. The International 
Study of Asthma and Allergies in Childhood (ISAAC) steering com-
mittee. Lancet 1998;351:1225–32.

19. Yao TC, Ou LS, Yeh KW, Lee WI, Chen LC, Huang JL; PATCH 
Study Group. Associations of age, gender, and BMI with prevalence of 
allergic diseases in children: PATCH study. J Asthma 2011;48:503–10.

20. Gergen PJ, Arbes SJ Jr, Calatroni A, Mitchell HE, Zeldin DC. Total 
IgE levels and asthma prevalence in the US population: results from 
the National Health and Nutrition Examination Survey 2005-2006. J 
Allergy Clin Immunol 2009;124:447–53.

21. Sharma S, Kathuria PC, Gupta CK, Nordling K, Ghosh B, Singh AB. 
Total serum immunoglobulin E levels in a case-control study in asth-
matic/allergic patients, their family members, and healthy subjects from 
India. Clin Exp Allergy 2006;36:1019–27.

22. Trivedi PP, Patel AH. Serum immunoglobulin E and absolute 
eosinophil count as markers of severity in childhood asthma. Int J Con-
temp Pediatr 2020;7:413–8.

23. Duran-Tauleria E, Vignati G, Guedan MJ, Petersson CJ. The utility 
of specific immunoglobulin E measurements in primary care. Allergy 
2004;59 Suppl 78:35–41.

24. Tülübaş F, Gürel A, Donma MM, Nalbantoğlu B, Topçu B, Mut ZD. 
Evaluation of total IgE, CRP and blood count parameters in children 
with asthma and allergic rhinitis. [Article in Turkish]. Dicle Med J 
2013;40:57–61.

25. Sherrill DL, Stein R, Halonen M, Holberg CJ, Wright A, Martinez FD. 
Total serum IgE and its association with asthma symptoms and allergic 
sensitization among children. J Allergy Clin Immunol 1999;104:28–
36.

26. Beeh KM, Ksoll M, Buhl R. Elevation of total serum immunoglobu-
lin E is associated with asthma in nonallergic individuals. Eur Respir J 
2000;16:609–14.

27. Burrows B, Martinez FD, Halonen M, Barbee RA, Cline MG. Associ-
ation of asthma with serum IgE levels and skin-test reactivity to aller-
gens. N Engl J Med 1989;320:271–7.

28. Tschopp JM, Sistek D, Schindler C, Leuenberger P, Perruchoud AP, 
Wüthrich B, et al. Current allergic asthma and rhinitis: diagnostic 
efficiency of three commonly used atopic markers (IgE, skin prick 
tests, and Phadiatop). Results from 8329 randomized adults from the 
SAPALDIA Study. Swiss Study on Air Pollution and Lung Diseases in 
Adults. Allergy 1998;53:608–13.

29. Bernstein IL, Li JT, Bernstein DI, Hamilton R, Spector SL, Tan R, 
et al; American Academy of Allergy, Asthma and Immunology; Amer-
ican College of Allergy, Asthma and Immunology. Allergy diagnostic 
testing: an updated practice parameter. Ann Allergy Asthma Immunol 
2008;100 Suppl 3:S1–148.


