
The potential use of 
component-resolved 
diagnostics (CRD) in 

writing immunotherapy 
prescriptions 

Janell Sherr, MD 
Allergy and Immunology Fellow 

Lucile Packard Children’s Hospital 
Stanford University Hospital  

 



reasoning 

•  Sensitization to profilins and other cross-
reacting molecules can result in pan positive 
findings using skin prick testing. 

•  This might hinder proper immunotherapy 
(IT) prescription writing in polysensitized 
patients with pollen-related AR. 

•  Is there a way to improve the way we write IT 
prescriptions?  



What is crd? 

•  Testing method that utilizes purified native or 
recombinant allergens to detect IgE sensitivity to 
individual allergen molecules 

•  Allows (to some extent) discrimination between 
clinically significant and irrelevant sIgE results 

•  Example: sensitization to storage proteins correlates 
with clinically severe reactions in peanut allergy  

Treudler R and Simon JC. Overview of  Component Resolved Diagnostics. 
Curr Allergy Asthma Rep (2013) 13: 110-117. 



Major inhalant 
allergens 

•  Birch:  
1.   Bet v 1  

•  Major birch pollen allergen  

•  Found in over 90% of  patients with birch pollen allergy 

•  Belongs to the family of  thermo- and acid-labile 
pathogenesis-related (PR)-10 proteins 

•  Bet v 1 homologues are found in pollen, fruits, nuts, 
vegetables, and legumes- oral allergy syndrome 

2.   Bet v 2 (profilin) and Bet v 4 (polcalcin) identify 
polysensitization and cross reactivity 

Treudler R and Simon JC. Overview of  Component Resolved Diagnostics. 
Curr Allergy Asthma Rep (2013) 13: 110-117. 



Major inhalant 
allergens 

•  Timothy grass:  
1.   Phl p 1 and Phl p 5 

•  Major allergens 

•  99.3% sensitive in identifying patients with grass pollen 
allergy 

•  Marker for allergy to grass in adult patients  

•  Children may react more frequently to minor allergens 

2.   Phl p 12 (profilin) and Phl p7 (polcalcin) 
•  Minor allergens 

•  In adults, cross reacting allergens without clinical relevance  
Treudler R and Simon JC. Overview of  Component Resolved Diagnostics. 
Curr Allergy Asthma Rep (2013) 13: 110-117. 



Article 1 

The effect of  component-resolved diagnosis on specific 
immunotherapy prescription in children with hay fever 

Stringari G, Tripodi S, Caffarelli C, Dondi A, Asero R, 
Di Rienzo Businco A, et al.   

Germany and Italy 

Journal of  Allergy and Clinical Immunology  

2014 



Background 

•  Component-resolved diagnosis (CRD) might 
modify specific immunotherapy (SIT) 
prescriptions by improving the identification of  
the disease-eliciting pollen sources. 

•  CRD should make it possible to avoid giving 
irrelevant allergens or “diluting” relevant 
allergens in the SIT Rx 



Background 

Examples of  how CRD could be used in writing IT 
prescriptions: 

u If  SPT positive to grass pollen extracts, only receive 
grass SIT if  IgE antibodies to Phl p 1, Phl p 5 or both 
are present 

u Similarly: 
§  Pellitory- SIT only if  IgE to Par j 2 
§  Mugwort- Art v 1 
§  Betulaceae- Bet v 1 
§  Olive- Ole e 1 
§  Cypress- Cup a 1 



Aim 

To test whether CRD results influence SIT 
prescription writing in children with pollen-
related AR. 

(SIT was modeled by the authors according to 
international guidelines using 4 prescription 
models OR pragmatically proposed by a pool of  
14 pediatric allergists.)  



Methods 

•  651 children with moderate-to-severe pollen-related AR 

•  Recruited between May 2009 and June 2011 in 16 Italian 
pediatric outpatient clinics in 14 Italian cities  

•  Recruited children’s parents answered questionnaires and 
patient’s underwent SPTs and a blood draw  

•  Selected questions obtained from validated questionnaires 
were administered to all participants: 
1.  The International Study of  Allergy and Asthma in 

Childhood 
2.  Allergic Rhinitis and its Impact on Asthma (ARIA) 
3.  The Global Initiative for Asthma 



Methods: patient 
selection 

•  Inclusion Criteria:  
1.  Age 4-18 years 
2.  History of  pollen-induced AR, asthma, or 

both in 1 of  the last 2 pollen seasons 
3.  Positive SPT responses to relevant pollen 

extracts  

•  Exclusion Criteria: 
1.  Previous SIT for any pollen allergen 
2.  Any other severe chronic disease 





Methods: Pollen-
induced AR diagnosis 
1.  Nasal, eye, or both symptoms (apart from cold) for at 

least 3 weeks during one of  the last two pollen 
seasons 

2.  A positive SPT response (wheal reaction > 3mm 
above negative control) in accordance with clinical 
history and local pollination period 

3.  Classified as mild or moderate to severe, as well as 
intermittent or persistent according to the ARIA 
classification   



Methods: Skin Prick 
Testing 

•  SPT reactivity was evaluated to: timothy grass, 
cypress, olive, mugwort, pellitory, and Betulaceae 
(birch and/or hazel) 

•  Wheal of  3mm or greater than the negative control 
was considered positive (though data was also 
analyzed using a wheal size of  > 5mm) 

•  Wheal reactions were read after 15 minutes 

•  Positive SPT considered clinically relevant if  
symptoms occurred during peak season 

•  A hierarchy of  relevance was assigned to each of  the 
6 pollen sources by the locally recruited doctors  



White Pellitory: Anacyclus 
pyrethrum (Spanish chamomile 

or Mount Atlas daisy) 

http://rcrec-ona.ifas.ufl.edu/
weed-science/weed-id/
ClusteredWhitePellitory.shtml 



Betulaceae: the birch 
family 

 

 

 

 

 

 

 

 

http://www.botany.hawaii.edu/faculty/
carr/images/betula_sp.jpg www.gopixpic.com 



Methods: ige assays 

•  IgE assays:  
1.  IgEs for allergenic molecules were tested in sera of  

patients with a wheal reaction greater than 2mm 
elicited by the corresponding allergen 

2.  Phl p 1, Phl p 5, Bet v 1, Cup a 1, Art v 1, Ole e 1, 
Par j 2, and Phl p 12 (profilin) measured by 
ImmunoCAP 

3.  Results were classified as positive if  0.7 kU/L or 
greater 

 



Methods: How were 
these allergens chosen? 

Authors purposely examined only the molecules 
already proposed in an algorithm for CRD-
driven SIT prescriptions.  



Methods: Writing IT 
scripts 

•  SIT modeled on SPT responses first and then 
remodeled considering CRD 

•  4 Prescription models were used by the authors on 
the same patient population: 
1.  European: used GA2LEN-European Academy of  

Allergology and Clinical Immunology guidelines 

2.  American 

3.  Monoallergenic- most important allergenic source 

4.  Monosensitized- clinically relevant sensitization to 
1 pollen source 



4 Prescription 
Models 



Methods: Writing IT 
scripts 

•  14 pediatric allergists expressed their opinions 
on SIT prescriptions to achieve insight into the 
effect of  CRD in real-life conditions 

•  SPT responses and clinical data received first 
then CRD data (SIT written in between and 
after) 



Results: SPT vs CRD 



European model: 
Author’s assessment 



4 Prescription 
models 



Effect of crd using 
different spt cut-offs 



Participating 
Doctors 



Strengths 

u Mentioned need for cost-based analysis in 
future (given expense of  CRD) 

u Included a large number of  children (n=651), 
though not as large as the next study 

u Polysensitized patients (similar to our 
population) 

u Multiple prescription models used 



Weaknesses 
u Opinion of  only 14 physicians plus authors 

u Limited allergen panel assessed (focused on prior 
study), though more allergens than the next study 

u Italy: high pollen exposure for prolonged seasonal 
periods (CRD may not have much effect in other 
locations like Northern Europe) 

u Focused only on children 

u Used a higher cut-off  (0.7 kU/l) to define serum sIgE 
positivity than may be clinically used.  

u Focused only on prescribing practices (not clinical effect 
of  Rx alterations) 



Article 2 

Olive, grass or both? Molecular diagnosis for the allergen 
immunotherapy selection in polysensitized pollinic 
patients. 

Moreno C., Justicia J.L., Quiralte J., Moreno-Ancillo A., 
Iglesias-Cadarso A., Torrecillas M., et al.   

Spain 

European Journal of  Allergy and Clinical Immunology  

2014 

 



background 

•  Grass and olive are the most frequent pollens that 
induce seasonal allergic rhinitis in Spain 

•  Significant cross-reactivity exists between these pollens 
due to panallergens shared by them. 

•  Overlapping pollination complicates the recognition of  
allergy-causing agents. 

•  Difficult to identify the most appropriate AIT to use.  

 



aims 

•  To determine the sensitization pattern to major grass 
and olive pollen allergens (Phl p 1 + 5 and Ole e 1, 
respectively) using CRD in patients with seasonal AR 
and positive SPT to grass and olive pollens. 

•  To evaluate how the knowledge of  sensitization 
patterns (using CRD) might influence allergen 
immunotherapy prescribing   



Methods: study 
design 

•  Multicenter 

•  Prospective 

•  Observational 

•  Cross-sectional 

•  Conducted under routine clinical practice conditions 

•  6 month period (June 2009 - November 2009) 

 



Methods 

•  87 allergy centers around Spain 

•  Spanish provinces with a minimum of  1000 Ha dedicated to 
olive grove cultivation were selected (32 provinces) 

•  Stratified into 5 areas according to olive grove cultivation 
surface: 
•  Area 1: < 1% surface area dedicated to olive growth cultivation 

•  Area 2: 1-5%  

•  Area 3: 6-10% 

•  Area 4: 11-20% 

•  Area 5: >20% 



Figure 1 



Methods: patient 
selection 

•  Inclusion Criteria: 
1.  Aged 5-65 years 
2.  Diagnosis of  seasonal AR clinically related to grass and 

olive pollinosis by an allergy specialist 
3.  Positive skin prick test to both pollens 
4.  Continuous residence in the geographical area of  study 

for at least the previous 2 years  

•  Exclusion Criteria: 
1.  If  there was “potential interference with SPT 

interpretation” 
2.  Prior administration of  AIT 



Table 1: Patient 
demographics 



Methods: SAR 
diagnosis 

•  Seasonal allergic rhinitis: 
1.  Consistent AR symptoms 

2.  Positive SPT to both olive and grass pollen 
a.  SPT were performed only once  

b.  Results were recorded after 15-20 minutes  

c.  SPT considered positive if  wheal size was at least 3mm 
larger than the wheal of  the negative control 

d.  SPT were performed to: Alternaria alternata, Artemisia 
vulgaris, Canis familiaris, Dermataphagoides pteronyssinus, Felis 
domesticus, Juniperus ashei, Olea europaea, Parietaria officinalis, 
Phleum pratense, Plantago lanceolata, and Salsola kali 



Patient demographics 



methods 

•  To evaluate sIgE levels of  Ole e 1 and Phl p 1+5: 
1.  Serum samples were aliquoted and frozen 

2.  All samples were analyzed centrally in Vitoria Spain to 
guarantee quality and homogeneity of  results 

•  Four cut-off  points were established for statistical 
analysis: 
1.  0.35 kU/l 

2.  0.70 kU/l 

3.  2 kU/l 

4.  3.5 kU/l 



results 

•  In vitro sensitization patterns: 
1.  At the 0.35 kU/l cut off  point  

•  899 (71.2%) patients were positive to both Ole e 1 and Phl 
p 1 + 5 

•  177 (14%) were positive only to Phl p 1 + 5 
•  152 (12 %) were positive only to Ole e 1 
•  35 (2.8%) were negative to both allergens though SPT was 

+ to grass and olive 

2.  As the cut off  points for sIgE increased 
•  Downward trend in % patients sensitive to both 
•  Increase in % patients sensitive to only one or the other or 

neither  







Results by 
geographical area 

•  Area 1: largest % patients sensitized exclusively to 
major grass pollens (Phl p 1 + 5) 

•  Areas 4 and 5:  
1.  Highest % patients sensitized to only Ole e 1 

2.  Largest extensions of  olive grove cultivation found in 
these areas 

3.  Patients suffered from more severe AR   



Table 2: sensitization patterns 
according to the two extreme cut-

off points 



Allergen IT 
prescribing 

•  Based on SPT results: 
1.  922 (73%) patients would have been prescribed a mixture of  

grass and olive pollen 
2.  227 (18%) grass AIT 
3.  114 (9%) olive AIT 

•  After investigators received in vitro sensitization pattern 
data: 
1.  76/80 (95%) decided to modify IT in at least one of  their 

patients 
2.  Non agreement in AIT prescriptions before and after sIgE 

data was received in 56.8% of  patients: 
3.  In 20.9% patients no AIT was considered appropriate after in 

vitro data received   



AIT considered most adequate 
before and after in vitro data 

obtained 



Author’s 
conclusions 

•  CRD allowed for a more precise diagnosis of  
sensitization to the major allergens of  grass and olive 
pollens responsible for AR 

•  When prescribing AIT based exclusively on the result 
of  SPT a significant % of  patients can be treated with 
an extract they are not allergic to. 



strengths 

•  Analysis broken down by area and level of  exposure to 
olive. 

•  1263 patients 

•  80 investigators were included when deciding on IT (wide 
range of  opinions)- though unknown how investigators were 
chosen and who they are  

•  Multicenter study 

•  Different serum sIgE cut-offs were analyzed.  

•  Included adults and children. 



weaknesses 

•  Lacking outcome analysis. More studies are needed to 
investigate differences in clinical responses to IT written 
based on SPT vs CRD. 

•  Only looking at two pollens 
•  Easier to analyze changes in IT prescribing practices  
•  Can data be applied to patients who are polysensitized? Likely 

yes. These patients were also sensitive to other allergens on 
SPT.  

•  Funding from Stallergenes  
•  SPT extract manufacturer 
•  Unclear if  this company has a financial stake in CRD testing in 

Spain  
•  Could produce bias 



summary 

•  CRD can provide different pollen sensitization results 
compared to SPT in the same individual. 

•  In these two studies CRD did alter IT prescribing 
practices in a large percentage of  patients. 

•  Unclear what impact this has on IT efficacy and safety. 
•  We are giving repeated doses of  an extract containing an 

allergen that the patient will never be desensitized to 
(profilins and other cross reacting antigens) because the 
amount of  profilin will never be adequate. 



Additional 
Discussion points 

•  Article 1: Should we be using a 5mm wheal over 
negative control as the cutoff  for our IT Rx? 

•  Can we use CRD to change IT prescriptions in patients 
currently on IT who are not improving? 
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