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In 1965, the discovery of IgE by Teruko and Kimishige Ishizaka opened new scientific fron-

tiers for research in allergic diseases including asthma. Omalizumab is the first biological 

agent targeted for IgE and has been available for treatment of patients who have moderate to 

severe allergic asthma. Experience of Omalizumab over ten years told us more about roles of 

IgE in the pathogenesis of allergic diseases. The progress of IgE function and IgE-targeting 

therapy in 2012-2013 are presented as follows: 
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I. Current progress of Omalizumab therapy 

Authors: Korn S, Haasler I, Fliedner F, et.al  

Reference: Respir Med. 2012 ;106(11):1494-500  

URL:  http://www.resmedjournal.com/article/S0954-6111(12)00272-7/abstract 

Comments: Commercially available assays to quantify IgE recognize both free IgE and IgE 
molecules that are part of omalizumab-IgE complexes, making it impossible to monitor free se-
rum IgE once omalizumab treatment is initiated. Thus, the decision about omalizumab effec-
tiveness is solely based on the physicians' judgement. Long-term treatment adjustments 
aimed at the treatment target, free IgE, are not feasible. To overcome this problem a newly 
available Recovery-ELISA was used to quantify free serum IgE in patients before and during 
treatment with omalizumab. Serum concentrations of free IgE and omalizumab were measured 
and correlated with markers of asthma control. Omalizumab treatment reduced free serum IgE 
prior to the second omalizumab injection by 73%, after 16 weeks by 81% to 58 +/- 12 ng/ml. 17 
patients responded to anti-IgE therapy as judged by physician-rated global evaluation of 
treatment effectiveness. There was neither a relation between free serum IgE concentrations 
and treatment response nor a significant or clinically relevant correlation between free IgE le-
vels and changes in lung function, exhaled NO, asthma control, and quality of life. Serum con-
centrations of omalizumab were detected in all patients and reached a stable phase within 8 
weeks. Monitoring free IgE and omalizumab serum concentrations in patients treated with oma-
lizumab does not predict clinical response nor does it add to the decision to continue or stop 
treatment. However, routine measurements of free IgE may be clinically relevant to demons-
trate an adequate reduction in free IgE in patients not responding to omalizumab therapy. 
However, preformed IgE-FceRI complexes that prime cells before allergen exposure dissociate 
extremely slowly and cannot be disrupted by strictly competitive inhibitors. 

Omalizumab is effective in allergic and nonallergic patients with nasal 
polyps and asthma 

Authors: Gevaert P, Calus L, Van Zele T, et al.  

Reference: J Allergy Clim Immunol, 2013; 1:110-6 

URL:  http://www.jacionline.org/article/S0091-6749(12)01294-8/abstract 

Comments: This relationship between the nose and lungs has been recognized for over a cen-
tury and seriously studied for the last 15 years. Chronic rhinosinusitis (CRS) is a risk factor for 
asthma exacerbations and is associated with greater clinical severity. The pathophysiology of 
chronic rhinosinusitis with nasal polyp (CRSwNP) is characterized by a prominent local eosino-
philic inflammation with high production of eosinophil cationic protein, IL-5, and tissue IgE. Alt-
hough the level of tissue inflammation and local IgE formation in patients with CRSwNP is inde-
pendent of the presence of allergy, the presence of asthma in patients with CRSwNP is associ-
ated with increased local IgE levels. Recent evidence has accumulated suggesting that Staph-

Monitoring free serum IgE in severe asthma patients treated with 
omalizumab.  
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ylococcus aureus enterotoxins act as superantigens and induce local polyclonal IgE formation 
combined with severe eosinophilic inflammation. Moreover, formation of IgE against SEs in na-
sal polyp tissue is strongly associated with asthma in patients with CRSwNP. The marked local 
production of IgE antibodies in patients with CRSwNP appears to be functional and involved in 
the regulation of chronic inflammation. 

In this study, omalizumab markedly improved nasal and asthma symptom scores compared 
with baseline scores. The goal of this study was to investigate the clinical efficacy of Omali-
zumab in patients with nasal polyps and comorbid asthma. 

This study is a first randomized, double-blind, placebo-controlled study of allergic and nonaller-
gic patients with nasal polyps and comorbid asthma. Subjects received 4 to 8 (subcutaneous) 
doses of omalizumab (n =16) or placebo (n =8). The primary end point was reduction in total 
nasal endoscopic polyp scores after 16 weeks. In this study, omalizumab markedly improved 
nasal and asthma symptom scores, SF-36 physical health, RSOM-31, and AQLQ scores com-
pared with baseline scores. The improvement in quality of life is an important outcome in the 
evaluation of disease severity because its measurements reflect the effect that symptoms and 
disease have on the patient's daily life. 

Authors: Hoshino M, Ohtawa J.  

Reference:  Respiration. 2012;83(6):520-8.  

URL: http://www.karger.com/Article/FullText/334701 

Comments: This is an interesting question about whether airway remodelling occurs inde-
pendently of IgE in patients showing clinical feature of atopic asthma. Recent studies indicated 
that airway remodelling occurs independently from inflammation and manifests much faster 
than suggested by earlier studies. Thirty patients with severe persistent asthma were random-
ized to conventional therapy with (n = 14) or without omalizumab (n = 16) for 16 weeks. The 
following airway dimensions were assessed by a validated CT technique. The airway wall area 
corrected for body surface area (WA/BSA), percentage wall area (WA%), wall thickness (T)/ 
BSA, and luminal area (Ai)/BSA at the right apical segmental bronchus. The percentage of eo-
sinophils in induced sputum, pulmonary function and AQLQ were assessed as well. Treatment 
with omalizumab significantly decreased WA/BSA, WA%, and T/ BSA, and increased Ai/BSA, 
whereas conventional therapy resulted in no change. In the omalizumab, group, a significant 
decrease in the percentage of sputum eosinophils, improved FEV 1, and an improved AQLQ 
score were recorded. The changes in FEV 1 % predicted and sputum eosinophils were signifi-
cantly correlated with changes in WA%. This study showed that 16 weeks of treatment with 
omalizumab reduced airway wall thickness, wall thickness was associated with a marked re-
duction in sputum eosinophils, and improvement in pulmonary function and quality of life. Alt-
hough there is a limitation that airway wall thickness evaluated by CT technique might not be 
able to distinguish between inflammatory and remodelling component, this clinical study sug-
gests a possibility that anti-IgE treatment might improve in airway remodelling in asthma pa-
tients. 

Effects of adding omalizumab, an anti-immunoglobulin E antibody, on airway 
wall thickening in asthma.  
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Authors: Granada M, Wilk JB, Tuzova M, et al.  

Reference: J Allergy Clin Immunol. 2012;129(3):840-845.  

URL: http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3293994/ 

Comments: Atopy is defined as a state that makes a person more likely to develop allergic re-
actions of any type, including asthmatic response in the airway. Genetic linkage studies of total 
IgE levels have been conducted in numerous samples ascertained for asthma and atopy with 
associations reported for locations on multiple chromosomes. Fine mapping of genes at several 
of these locations as well as candidate gene studies have implicated a number of genetic vari-
ants as potentially important determinants of plasma IgE concentration, with IL-4, IL-13, and 
STAT6 among the most consistently replicated associations. 

To date, there have been two genome-wide association studies (GWAS) published investigat-
ing total IgE concentration. In 2008, reported findings from a population-based, German cohort 
of 1,530 individuals, with replication analyses performed in four independent population-based 
study samples that included a total n=9,769 subjects. The study in 2008 found that functional 
variants of the alpha chain of the high affinity receptor for IgE (FCER1A) were strongly associ-
ated with total IgE levels. The study also confirmed STAT6 as a susceptibility locus as well as 
identifying RAD50, located adjacent to the IL-13 gene, as a potential determinant of IgE 
dysregulation. More recently, the GABRIEL asthma genetics consortium found, among both 
asthmatic cases and non-asthmatic controls, a SNP near HLA-DRB1 to be associated with total 
IgE with the regions in FCER1A, STAT6, and IL-13 gene.  

 This report showed a GWAS study to ascertain the genetic risk factors which lead to IgE 
dysregulation, performed in 6,819 participants from the Framingham Heart Study (FHS). Sev-
enty of the top SNPs were selected based on p-values and linkage disequilibrium among 
neighboring SNPs and evaluated in a meta-analysis with five independent populations from the 
KORA, B58C, and CAMP cohorts as replication cohorts. The study showed that SNPs in three 
gene regions, FCER1A, STAT6, and IL-13, were associated with total IgE concentration at a 
genome-wide significant level in the FHS cohort. Thirteen SNPs located in the region of three 
genes, FCER1A, STAT6, and IL-13, were found to have genome-wide significance in the FHS 
GWAS. The most significant SNPs from the three regions were rs2251746 (FCER1A, p-value 
2.11×10-12), rs1059513 (STAT6, p-value 2.87×10-08), and rs1295686 (IL-13, p-value 3.55×10-
08). Four additional gene regions - HLA-G, HLA-DQA2, HLA-A, and DARC - reached genome-
wide statistical significance in meta-analysis combining FHS and replication cohorts, although 
the DARC association did not appear independent of SNPs in the nearby FCER1A gene. Addi-
tionally, this study identified associations with SNPs near three other genes, HLA-A, HLA-G, 
and HLA-DQA2, for which relationships to IgE have not been clearly established.  

A genome-wide association study of plasma total IgE concentrations in the 
Framingham Heart Study. 

II. Genetic background of IgE levels in human 
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Authors: Chu SY, Horton HM, Pong E, et al. 

Reference: J Allergy Clin Immunol. 2012 Apr;129(4):1102-15.  

URL: http://www.jacionline.org/article/S0091-6749(11)01834-3/abstract 

Comments: Sequestration of IgE to prevent its binding to high-affinity IgE receptor FcεRI on 
basophils and mast cells is an effective therapy for allergic asthma. IgE production requires dif-
ferentiation of activated IgE+ B cells into plasma cells upon allergen sensitization. The inhibito-
ry receptor FcγRIIb is important for B-cell homeostasis, and its dysregulation leads to autoim-
mune phenotypes in both human and mice. As the only IgG Fc receptor found on B cells, 
FcγRIIb is essential for negative feedback regulation of IgG production. The role of FcγRIIb in 
modulating IgE immune complex mediated B-cell responses is less well understood than it is 
for IgG. However, it is notable that FcγRIIb binds to IgE Fc with a similar low affinity as to IgG1 
Fc and may therefore regulate IgE in addition to IgG production. Therefore, we reasoned that a 
therapeutic antibody that coengages FcγRIIb and IgE B-cell receptor would not only sequester 
IgE but also suppress its production by blocking IgE+ B-cell activation and differentiation to IgE-
secreting plasma cells. To explore the effects of IgE sequestration versus IgE suppression by 
comparing omalizumab to FcγRIIb-optimized anti-IgE antibodies in humanized mouse models 
of immunoglobulin production. By using a murine anti-IgE antibody as a template, we human-
ized, increased IgE binding, and modified its Fc domain to increase affinity for FcγRIIb. The au-
thors next compared effects of this antibody (XmAb7195) versus omalizumab on the secretion 
of IgE and other isotypes in human PBMC cultures and in PBMC-engrafted severe combined 
immunodeficiency mice. Relative to omalizumab, XmAb7195 has a 5-fold higher affinity for hu-
man IgE and more than 400-fold higher affinity for FcγRIIb. In addition to sequestering soluble 
IgE, XmAb7195 inhibited plasma cell differentiation and consequent human IgE production 
through coengagement of IgE B-cell receptor with FcγRIIb. In PBMC-engrafted mice, 
XmAb7195 reduced total human IgE (but not IgG or IgM) levels by up to 40-fold relative to 
omalizumab. XmAb7195 acts by IgE sequestration coupled with an FcγRIIb-mediated inhibitory 
mechanism to suppress the formation of IgE-secreting plasma cells and reduce both free and 
total IgE levels. 

Reduction of total IgE by targeted coengagement of IgE B-cell receptor and 
FcγRIIb with Fc-engineered antibody. 

III. Progress of alternative ways to targeting the IgE 

Soluble CD23 controls IgE synthesis and homeostasis in human B cells. 

Authors: Cooper AM, Hobson PS, Jutton MR, et al. 

Reference: J Immunol. 2012;188(7):3199-207.  

URL: http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3378639/ 

Comments: The anti-CD23 mAb, lumiliximab reduced human serum IgE levels in a phase I 
clinical trial in patients with mild-to-moderate persistent allergic asthma. This provides proof of 
principle that mCD23 is a valid target for therapy. This may be applied to the treatment of other 
allergic diseases, such as atopic dermatitis, allergic rhinosinusitis, or food allergy. Understand-
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Authors: Bonini M, Marcomini L, Gramiccioni C, et al.; ISAC Study Group.  

Reference: Allergy. 2012; 67(12):1557-64.  

URL: http://onlinelibrary.wiley.com/doi/10.1111/all.12029/
abstract;jsessionid=F5C8A709872C58A50563D0E53864914D.d04t04 

Comments: The prevalence of asthma in athletes is higher than in the general population, 
ranging from 3.7% to 22.8% in summer sports and up to 54.8% in winter sports. Rhino-
conjunctivitis also occurs very frequently in athletes, being its prevalence dependent on the cri-
teria used for diagnosis in the different studies. On the other hand, food and drug allergy has 
been far less investigated than respiratory allergy in athletes. Recently, a microarray technolo-
gy (ImmunoCAP ISAC) has been introduced into the field of clinical allergology. The clinical 
usefulness of this new method is under validation. The authors aimed to evaluate the potential 
diagnostic added value of a microarray technology (ImmunoCAP ISAC) which detects IgE anti-
bodies to specific or cross-reacting allergen components. Seventy-two poly-sensitized athletes 
according to skin prick test (SPT) with different allergic phenotypes (asthma n = 19; rhino-
conjunctivitis n = 20; food allergy and/or oral allergy syndrome n = 13; no clinical symptoms 
n = 20) and two different control populations (20 poly-sensitized sedentary subjects with respir-
atory allergy and 20 healthy athletes with negative SPT) were studied for detecting specific IgE 
(sIgE) both to allergen extracts (ImmunoCAPsIgE) and to allergen components (ImmunoCAP 

Microarray evaluation of specific IgE to allergen components in elite 
athletes.  

IV. Topics of specific IgE in asthma. 

ing the regulation of CD23 has the potential to inspire a more cost-effective interventional strat-
egy. CD23 is the low-affinity receptor for IgE on B cells. It is initially expressed as a 45 kDa type 
II membrane protein (mCD23) containing a lectin ‘head’ domain, harboring the IgE binding site, 
and a C-terminal ‘tail’ in the extracellular sequence. CD23 is assembled into a trimer, the pre-
dominant form in the B cell membrane, by way of an α-helical coiled-coil stalk that links the 
three lectin ‘head’ and ‘tail’ domains to their transmembrane and cytoplasmic sequences. CD23 
is expressed in two forms, CD23a and CD23b, resulting from alternative transcription initiation 
sites and differing only by six or seven amino acids in the intracellular N-terminal cytoplasmic 
sequence. CD23a is expressed on antigen-activated B cells, while CD23b expression is up-
regulated by IL-4 in allergic inflammation and is associated with elevated serum IgE. CD23 has 
been believed to regulate negatively the synthesis of IgE. Purified tonsil B cells were incubated 
with IL-4 and anti-CD40 to induce IgE class switch. After the incubation, the accumulation of 
membrane CD23 and soluble CD23 in the medium was observed. siRNA inhibition of CD23 
synthesis or inhibition of membrane CD23 cleavage by an ADAM10 inhibitor, GI254023X, sup-
press IL-4 and anti-CD40-stimulated IgE synthesis. Addition of a recombinant trimeric soluble 
CD23, ‘triCD23’, enhances IgE synthesis in this system. This occurs even when endogenous 
membrane CD23 is protected from cleavage by GI254023X, indicating that IgE synthesis is po-
sitively controlled by soluble CD23. The triCD23 molecules can bind both mIgE and mCD21 to 
stimulate IgE synthesis. Up-regulation of IgE by soluble CD23 occurs after class switch recom-
bination and its effects are isotype-specific. These results indicated that sCD23 is an active 
partner in regulating IgE synthesis and therefore a promising therapeutic target for IgE-
mediated allergic diseases. 
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Authors: Bachert C, van Steen K, Zhang N, et al.  

Reference: J Allergy Clin Immunol. 2012;130(2):376-81. 

URL: http://www.jacionline.org/article/S0091-6749(12)00790-7/abstract 

Comments: Enterotoxins generated by S aureus can act both as nominal antigens, stimulating 
specific IgE responses (Staphylococcus aureus enterotoxins [SE] IgE), and as superantigens, 
promoting a polyclonal IgE response reflected by an increase in total IgE levels. The authors 
have previously identified increased serum concentrations of SE IgE in asthmatic patients, and 
have linked its presence to higher total IgE levels. However, the relevance of these findings to 
the risk of expressing asthma, particularly severe asthma, and their relevance in relationship to 
other specific IgE responses to aeroallergens has not been determined. In this study,  entero-
toxin IgE positivity was significantly greater in patients with severe asthma (59.6%) than in 
healthy control subjects (13%). Interestingly twenty-one percent of patients with severe asthma 
with enterotoxin IgE were nonatopic asthma. Logistic regression analyses demonstrated signifi-
cantly increased risks for enterotoxin IgE–positive subjects to have any asthma (OR, 7.25; 95% 
CI, 2.7-19.1) or severe asthma (OR, 11.09; 95% CI, 4.1-29.6) versus enterotoxin IgE–negative 
subjects. The presence of grass pollen or house dust mite IgE antibodies was not associated 
with either significantly increased risk for asthma or severity. Oral steroid use and hospitaliza-
tions were significantly increased in patients with enterotoxin IgE and nonatopic asthma. Enter-
otoxin IgE was associated with a lower FEV1 percent predicted value. This study identifies that 
subjects with serum specific IgE antibodies to SEs have a significantly increased risk of asthma 
and especially severe asthma. This study identified the presence of SE IgE in a significant pro-
portion of patients with severe asthma who, according to standard aeroallergen skin prick test 
responses and serum specific IgE measurements, were nonatopic. These findings suggest that 
the immune response to SEs might substantially contribute to asthma, particularly severe asth-
ma, independently of classical atopy. 

Specific IgE against Staphylococcus aureus enterotoxins: an independent 
risk factor for asthma. 

ISAC). ImmunoCAP ISAC detected the presence of sIgE in 90% of poly-sensitized athletes – in 
96% with symptoms and in 75% without symptoms – and in 100% of allergic controls. The pat-
tern of positivity towards the 103 components tested differed from subject to subject, even in 
those with the same sensitization to allergen extract SPT or sIgE. Based on the ISAC results, 
poly-sensitized athletes were classified into the following prototypical patterns, differently repre-
sented in the clinical phenotypes studied (P = 0.03): (1) One single predominant specific aller-
gen positivity; (2) sIgE to two or more non-cross-reacting allergens; (3) sIgE to cross-reacting 
allergens; and (4) sIgE to components potentially responsible for severe allergic reactions. The 
correlation between the presence of specific IgE to at least one ISAC allergen and a positive 
skin test to the corresponding extract-based allergen was higher in athletes with clinical symp-
toms (96%) than in athletes with positive skin tests but who were asymptomatic (75%). This 
might indicate a higher sensitivity of skin tests to detect sensitization but a higher specificity of 
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Authors: Patelis A, Gunnbjörnsdottir M, Malinovschi A, et al. 

Reference: J Allergy Clin Immunol. 2012;130(2):397-402.  

URL: http://www.jacionline.org/article/S0091-6749(12)00661-6/abstract 

Comments: Allergic sensitization also appears to be associated with subclinical airway inflam-
mation. Increased fraction of exhaled nitric oxide (Feno) levels, a marker of steroid-sensitive 
airway inflammation, have been associated with allergic sensitization and a quantitative rela-
tionship could be found between the degree of IgE sensitization and Feno. Studies showed that 
bronchial responsiveness, a characteristic of asthma, is associated with the presence and de-
gree of atopic sensitization. The aim of our study was to investigate the relationship between 
the pattern of IgE sensitization, obtained using the microarray technique (ImmunoCAP-ISAC), 
and the prevalence of asthma, level of Feno, and bronchial responsiveness in a population-
based setting. The study was based on subjects who participated in the ECRHS II, which is the 
10-year follow-up of an international multicenter study of asthma and allergy (ECRHS). Partici-
pants (n = 467) were tested with ImmunoCAP ISAC against 103 allergen molecules. A total of 
38% of the controls and 72% of the asthmatic patients were sensitized against at least 1 of the 
allergen components (P < .0001). Asthma was independently related to having IgE antibodies 
against pollen (odds ratio = 2.2) and perennial airway allergens (odds ratio = 5.6), increased 
Feno was independently related to having IgE antibodies against food allergens and perennial 
allergens, while bronchial responsiveness was independently associated with having IgE anti-
bodies against only perennial allergens. Sensitization to food allergens was related to asthma 
and increased Feno if IgE antibody against pollen allergens was present. Simultaneous sensiti-
zation to perennial, pollen, and food allergens involves the highest risk of asthma (odds ratio = 
18.3), bronchial inflammation, and responsiveness. sensitization profiles through microarray-
based IgE antibody determination could be applied in the present population-based study. 
Feno, bronchial responsiveness, and risk of asthma increase with multiple sensitizations to dif-
ferent allergen groups. Interestingly, sensitization to food allergens is independently associated 
with increased Feno and increases the risk of asthma in subjects with simultaneous sensitiza-
tion to pollen allergens. 

Population-based study of multiplexed IgE sensitization in relation 
to asthma, exhaled nitric oxide, and bronchial responsiveness. 

V. An old and new strategy for the inhibition of specific IgE 

High-dose sublingual immunotherapy with single-dose aqueous grass pollen 
extract in children is effective and safe: a double-blind, placebo-controlled 
study.  

Authors: Wahn U, Klimek L, Ploszczuk A, et al; SLIT Study Group.  

Reference: J Allergy Clin Immunol. 2012;130(4):886-93  

URL: http://www.jacionline.org/article/S0091-6749(12)01118-9/abstract 

Comments: Allergen-specific sublingual immunotherapy (SLIT) is widely recognized as a via-
ble alternative to the subcutaneous immunotherapy route. Several double-blind, placebo-
controlled trials have reported the safety and efficacy of SLIT mainly in adults, particularly in 
allergic rhinitis. A recent Cochrane meta-analysis by Radulovic et al reviewed 60 DBPC SLIT 
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studies in allergic rhinitis, including 4589 subjects, 1392 of which were of pediatric age. In the 
whole population the investigators identified a significant effect on symptom scores and medi-
cation scores in the treated patients compared with the placebo group; a significant effect was 
also observed for symptom scores in the subgroup of children. However, still, evidences for 
efficacy in children are not as strong as for adults, especially when including only studies with 
children treated by liquid-preparations compared with allergen tablets. This high-dose 6-grass 
pollen extract for sublingual treatment has already been proven effective and safe in adults 
with allergic rhinitis with or without asthma. The present study was performed to investigate 
efficacy and safety of this product in children with grass pollen allergic rhinitis/
rhinoconjunctivitis, with or without bronchial asthma, in the first season after pre-/co-seasonal 
application. After a baseline seasonal observation, 207 children aged 4 to 12 years with grass 
pollen-allergic rhinitis/rhinoconjunctivitis with/without bronchial asthma received either high-
dose grass pollen SLIT or placebo daily for one seasonal period. The primary end point was 
the change of the area under the curve of the symptom-medication score from the baseline 
season to the first season after start of treatment. Secondary outcomes were well days, re-
sponders, immunologic changes, and safety.  
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 Asian Pacific Society of Respirology (APSR) Travel Awards 

to attend the 

American Thoracic Society’s International Conference 

San Diego, May 2014 

 

Award covers: 

 Return economy airfare from the applicant’s usual place of residence to San Diego 

 Cost of accommodation 

 Conference registration 

 

Eligibility criteria: 

 Must be APSR member 

 3‐7 years post PhD (or equivalent) or 3‐7 years post‐certification as professional 

respiratory specialist 

 Under 35 years of age on the first day of the ATS congress 

 

Please include the following documents with your application: 

 Copy of Abstract sent to ATS 

 Outline of the benefits in attending ATS congress 

 Brief curriculum vitae including list of publications and year in which postgraduate 

qualifications were obtained 

 

Application deadline:  31 October 2013 

Applications can be sent to the APSR Secretariat via email: kyu00671@nifty.com 
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