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Allergen Immunotherapy:  
state of the art 

 Rhinoconjunctivitis with/without mild 
asthma  

 Symptoms on exposure to relevant 
allergen 

 IgE sensitisation to relevant allergen 
(SPT and /or Sp-IgE) 

 Inadequate response to anti-allergic 
drugs 

 Unacceptable drug side effects  
 Polysensitisation not a contra-

indication 
 

 Moderate-severe asthma 
 Multiple allergies 
 Severe side effects with SCIT 
 Autoimmune/Immunodeficiency disorders 
 Malignancy 
 Pregnancy (continue maintenance AIT OK)  
 Lack of understanding, poor adherence to 

treatment 
 
 
 

Indications Contra-indications 
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Allergen Immunotherapy – what’s new? 
• EAACI Systematic review and meta-analysis 
• EAACI Guide on AIT for rhinoconjunctivitis 
• Update on GRASS trial – mechanisms 

 

Dhami S et al. Allergy 2017; 72: 1597-1631.  

5932 studies, 160 eligible for systematic review 



   Pneumo Update Europe 2018 

Allergen immunotherapy for allergic rhinitis  
5932 studies reviewed, 160 elegible for systematic review 

- 0.31 

- 0.44 - 0.18 

Medication scores 

SLIT 1496; PLACEBO 1390 
n = 29; I2: 57%; p <0.0001  

- 0.47 

- 0.81 - 0.12 

Combined scores 

SLIT 375; PLACEBO 301 
n = 4; I2: 65%; p <0.008  

FAVORS SLIT 
- 1 0 

- 0.48 

- 0.61 - 0.36 

Symptom scores 

SLIT 2285; PLACEBO 2187 
n = 41; I2: 69%; p <0.0001  

Sublingual immunotherapy 

- 0.51 

- 0.77 - 0.26 

Combined scores 

SCIT 364; PLACEBO 338 
n = 11; I2: 58%; p <0.0001  

FAVORS SCIT 
- 1 0 

- 0.52 

- 0.75 - 0.29 

Medication scores 

SCIT 602; PLACEBO 464 
n = 16; I2: 64%; p <0.0001  

Subcutaneous immunotherapy 

- 0.65 

- 0.86 - 0.43 

Symptom scores 

SCIT 632; PLACEBO 499 
n = 16; I2: 62%; p <0.0001  

Dhami S, et al. Allergy 2017; 72: 1597-1631. 
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SLIT for allergic rhinitis (subgroup analyses) 

- 0.35 

- 0.45 - 0.26 

SLIT SEASONAL AR 

SLIT 1509; PLACEBO 1430 
n = 21; I2: 30%; p <0.0001  

- 0.81 

- 1.41 - 0.20 

SLIT PERENNIAL AR 

SLIT 110; PLACEBO 103 
n = 6; I2: 75%; p <0.009  

- 0.47 

- 0.64 - 0.29 

SLIT FOR ADULTS 

SLIT 962; PLACEBO 939 
n = 11; I2: 60%; p <0.0001  

- 0.42 

- 0.63 - 0.21 

SLIT FOR CHILDREN 

SLIT 183; PLACEBO 183 
n = 5; I2: 0%; p <0.0001 

Symptom scores 
SMD, 95%CI 

- 0.72 

- 1.30 - 0.13 

SLIT PERENNIAL AR 

SLIT 85; PLACEBO 82 
n = 4; I2: 66%; p = 0.017 

- 0.45 

- 0.69 - 0.22 

SLIT FOR ADULTS 

SLIT 588; PLACEBO 559 
n = 8; I2: 61%; p <0.0001  

- 0.60 

- 1.12 - 0.07 

SLIT FOR CHILDREN 

SLIT 52; PLACEBO 48 
n = 4; I2: 38%; p = 0.025  

- 0.24 

- 0.38 - 0.10 

SLIT SEASONAL AR 

SLIT 1135; PLACEBO 1056 
n = 18; I2: 53%; p <0.001  

Medication scores 
SMD, 95%CI 

FAVORS SLIT 
- 1 0 

FAVORS SLIT 
- 1 0 

Dhami S, et al. Allergy 2017; 72: 1597-1631. 
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Roberts G et al. Allergy 2018; 73:765-798.  

Muraro A et al. Allergy 2018; 73: 739-743 
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 The following can be recommended for AR for short-term benefit:  

EAACI guidelines on allergen immunotherapy  
Executive statement 

Adults Children 

RECOMMENDATION A B C A B C 

Continuous grass pollen SCIT    

Continuous grass pollen SLIT tablets   

HDM SLIT tablet (but not aqueous solution)   

Continuous SCIT for perennial allergens   

Pre- and pre-/co-seasonal SCIT    

Modified (allergoids) and unmodified allergen SCIT extracts    

SLIT aqueous solutions for grass and tree pollens    

Muraro A et al. Allergy 2018; 73: 739-743 
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 The following can be recommended for AR for long-term benefit:   

EAACI guidelines on allergen immunotherapy  
Executive statement 

Adults Children 

RECOMMENDATION A B C A B C 

Continuous grass pollen SCIT    

Continuous grass pollen SLIT   

HDM SLIT tablets (single DBPC study)  

Muraro A et al. Allergy 2018; 73: 739-743 
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 An individual product-based evaluation of evidence for 

efficacy is recommended before treatment with a specific 
product is initiated 

 
 To  achieve  long-term  efficacy,  it  is  recommended  that  a  

minimum  of  3  years  of therapy is used (Grade A).  
 

 SCIT and initial SLIT dosage should be administered by 
competent staff with patients waiting in the clinic for at least 
30 minutes after dose (Grade C).  
 

  

EAACI guidelines on allergen immunotherapy 
 Summary 

Muraro A et al. Allergy 2018; 73: 739-743 
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Scadding GW, Calderon M, Shamji M et al  JAMA 2017;317:615-625  

SCIT (Alutard SQ® Phleum Pratense) 
containing 20 mcg Phl p 5 subcutaneous 
injections weekly updosing, monthly for 2 
years  

SLIT (Grazax® Phleum Pratense) 
containing 15 mcg Phl p 5 daily sublingual 
tablets for 2 years 
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GRASS TRIAL 

Scadding GW, Calderon M, Shamji M et al  JAMA 2017;317:615-625  

SLIT  
(n=34) 

Placebo  
(n=36) 

SCIT  
(n=36) 

 
   p value 

Age, yrs 
Mean (SD),  

34.1 
(9.9) 
 

32.8 
(8.1) 

33.7 
(9.5) 

0.957 

Gender  
(M/F %) 

72/28  67/33 64/36 0.750 

Ethnicity 
(White/Other %) 

67/33 71/29 83/17 0.560 

Grass SPT  
Mean (SD), mm 

10.4 
(3.3) 

8.9 
(3.3) 

8.6 
(3.6) 

0.024 

Grass Sp IgE 
Mean (SD),KU/L 

38.2 
(58.9) 

28.2 
(33.4) 

36.7 
(53.9) 

0.644 

Study Design Participant Demographics 
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Scadding GW, Calderon M, Shamji M et al  JAMA 2017;317:615-625  

Primary endpoint: nasal allergen 
challenge (TNSS) 

Sneezing 0-3 

Nose running 0-3 

Blockage 0-3 

Itch 0-3 

TOTAL 0-12 

TOTAL NASAL SYMPTOM 
SCORE (TNSS) 

PEAK NASAL INSPIRATORY 
FLOW (PNIF) 



   

Quality Of Life Scores (RQLQ) 
Time-course of weekly changes during May-July 

Scadding GW, et al  JAMA 2017; 317: 615-625  Pneumo Update Europe 2018 
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GRASS: clinical conclusion 

Two years treatment with sublingual or 
subcutaneous immunotherapy was 
highly effective (desensitisation) but 
insufficient for long-term clinical benefit 
(tolerance) 
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J Allergy Clin Immunol 2017 Dec;140:1485-1498 

J Allergy Clin Immunol 2018;141:1750-60 
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Mechanisms of  allergen immunotherapy 

Shamji M and Durham S J Allergy Clin Immunol 2017 Dec;140:1485-1498 



   Pneumo Update Europe 2018 

Allergen-specific CD4+Th2 cells 

Renand A, Shamji M et al J Allergy Clin Immunol 2018;141:1750-60 



   

IgE/IgG4 ratio and IgE-Blocking activity 

Renand A, Shamji M et al J Allergy Clin Immunol 2018;141:1750-60 

Pneumo Update Europe 2018 



   

Basophil activation (surface CD63)  

SCIT SLIT Placebo 

Baseline Year 1 Year 2 Year 3 
On treatment On treatment Off treatment 
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Renand A, Shamji M et al J Allergy Clin Immunol 2018;141:1750-60 

Pneumo Update Europe 2018 
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* * 
* * 

* * 

* p<0.005 

Th2 cytokines  
in nasal fluid 

Nasal fluid 
collection 

Renand A, Shamji M et al J Allergy Clin Immunol 2018;141:1750-60 
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GRASS: mechanistic 
conclusions 

 SLIT and SCIT were similar in suppressing Th2 
immunity and inducing local and systemic 
blocking antibodies  

 Suppression of Th2 T cell immunity is essential 
for induction of tolerance and closely paralleled 
clinical response 

 Modified B cell responses (IgG4/IgE-FAB 
inhibition) may be necessary for persistence of 
long-term tolerance 
 

 
 
 

Renand A, Shamji M et al J Allergy Clin Immunol 2018;141:1750-60 
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Allergen immunotherapy should be continued  
for at least 3 years for long-term tolerance,  
as per international guidelines 

 
 

 

TAKE HOME MESSAGE 
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House dust mite control measures for asthma: 
systematic review 

Gotzsche P, Johansen P, et al. Allergy 2008; 63: 646 – 659 



   Pneumo Update Europe 2018 Murray CS et al. Am J Respir Crit Care Med 2017; 196: 150-8. 
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Participant demographics 

Murray CS et al. Am J Respir Crit Care Med 2017; 196: 150-8. 
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Asthma exacerbations and  
time to first exacerbation 

Murray CS et al. Am J Respir Crit Care Med 2017; 196: 150-8. 
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HDM Der p 1  
levels in mattress 

Mite allergen (Der p 1) levels in child’s mattress (ng/m2) at recruitment and 12 months 
after intervention. Results are shown as geometric mean and 95% confidence intervals for 
active (mite- impermeable) bedcovers (dashed line) and placebo bedcovers (solid line). 

Murray CS et al. Am J Respir Crit Care Med 2017; 196: 150-8. 
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Du Toit G et al. J Allergy Clin Immunol 
2008; 122: 984-91 

Lack G N Engl J Med 2003; 
348: 977-985.   

DUAL ALLERGEN EXPOSURE HYPOTHESIS  

N Engl J Med. 2015;372:803-13. 
N Engl J Med. 2016 ;374:1435-43. 
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N Engl J Med. 2015;372:803-13. N Engl J Med. 2016 ;374:1435-43. 

60 months after  Randomisation  
to eat or not eat peanut 

At 72 months  (12 months avoidance 
 both groups) 

Peanut consumers 
Peanut avoiders 
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Alternaria Birch Cat Dog HDM  Grass 

LEAP cohort (0-72 months):allergen specificity 
(no difference in IgE to common aeroallergens in consumers v avoiders) 

Peanut consumers 
Peanut avoiders 
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LEAP cohort (0-72 months):  
asthma and rhinitis prevalence 

Peanut consumers 
Peanut avoiders 
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LEAP cohort (0-72 months):  
Atopic eczema (SCORAD) severity bands 
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Take-Home Message  
 

 
- Protection afforded by early peanut introduction is 

allergen and allergic disease-specific 
  
 

duToit G, Sayre PH, Roberts G J Allergy Clin Immunol 2018; 141: 1343-53 
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Grass Asthma Prevention Trial -preventive effect on 
asthma development of an grass allergy 

immunotherapy tablet in children 

• 101 trial centers distributed 
over 11 countries: Austria, 
Denmark, Finland, France, 
Germany, Norway, Poland, 
Spain, Sweden, Switzerland, 
and the United Kingdom.  
 

• First child screened on Nov 
24, 2009, and the screening 
target was met on June 21, 
2010.  
 

• Screening resulted in 812 
randomized children.  

Valovirta E et al., J Allergy Clin Immunol.2018;141:529-538.  
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J Allergy Clin Immunol. 2018;141:529-538. 

201
1 

201
0 

201
2 

201
3 

201
4 

201
5 

Treatment Period 
(3 yrs) 

Post-
treatment 
Period (2 

yrs) 

YE
AR 

Placebo 

Grazax 75000 SQ-T  

Screening 
(First season) 

6 monthly visits 

Valovirta E et al., J Allergy Clin Immunol.2018;141:529-538.  
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GAP trial: results 

Valovirta E et al., J Allergy Clin Immunol.2018;141:529-538.  
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Five-year GAP  
(Grass Asthma Prevention) Trial 

Valovirta E et al., J Allergy Clin Immunol.2018;141:529-538.  
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Overview of adverse events 
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Overview of adverse events 
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Summary 
• In children aged 5-12 y with grass pollen induced seasonal allergic 

rhinoconjunctivitis, 3 years treatment with SQ grass pollen tablets: 
 

− prevented progression from allergic rhinoconjunctivitis symptoms 
to asthma symptoms.  
 

− did not show an effect on time to onset of asthma 
 

− reduced rhinoconjunctivitis symptoms and medication use during 
treatment and for two years after treatment discontinuation 
 

− reduced Serum IgE and skin test to grass pollen at 3-5 years 
 

− was well-tolerated with no serious systemic allergic reactions 
 

−  Local side effects (mouth itch, lip swelling) were common, 
generally mild and resolved in median of 14.5 days 
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4. Nasal polyps : State of the art 

• Medical management of chronic sinusitis with nasal polyposis: 
  
   intranasal corticosteroids 
   nasal saline irrigation 
   antibiotics 
   +/- short-course oral steroids 
 
• Repeat (revision) surgery is associated with less success and a 

higher potential for adverse effects 
 

• Alternative treatment options are needed for this patient group 
 

• Eosinophils are the most common infiltrating inflammatory cells 
and Th2 cytokines are predominant in eosinophilic polyps 
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J Allergy Clin Immunol 2017;140:1024-31  
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Participant Demographics 

Bachert C, et al. J Allergy Clin Immunol 2017;140:1024-31.  
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Mepolizumab for nasal polyposis 

Percentage of patients  
in need of surgery 

Mean overall symptom  
severity VAS scores 

Change in endoscopic  
pollen score 

Bachert C, et al. J Allergy Clin Immunol 2017;140:1024-31.  
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Mepolizumab for nasal polyposis 
Rhinorrheoa Mucus in throat 

Nasal blockage Sense of smell 

Bachert C, et al. J Allergy Clin Immunol 2017;140:1024-31.  
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TAKE HOME MESSAGE 

• In nasal polyposis refractory to intranasal 
corticosteroids, the addition of mepolizumab 
to INCS compared with INCS alone: 

 
1. reduced endoscopic nasal polyp burden 

2. improved sense of smell 

3. reduced need for hospitalisation for surgery 
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Cat Allergy – state of the art 

• Cat allergy is common (affects 10%-15% of adults) 

• Fel d 1 is the major allergen provoking IgE responses 

• Current management of cat allergy is less than optimal 

‒ Avoidance of allergen is often impractical 
‒ Anti-allergic medication is symptomatic-only,no long-term effects 
‒ Allergen immunotherapy (AIT) is effective, but requires 3 years for 

long-term tolerance and carries risk of anaphylactic side-effects 
‒ Recent failure of cat peptide immunotherapy highlights ongoing 

unmet need 
• Passive immunotherapy using monoclonal antibodies? 

Gronlund H et al. Int Arch Allergy Immunol 2010;151:265-274.  
Durham SR, Penagos M. 2016. J Allergy Clin Immunol 
2016;137:339-349. 



   Pneumo Update Europe 2018 Orengo JM, et al. Nat Commun. 2018 Apr 12; 9: 1421. 
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REG1908 and REGN1909:  
 

Fully Human IgG4P Antibodies Specific for Fel d 1 

• Allergen-specific polyclonal IgG increase during  immunotherapy 
 

• Inhibit FcεRI and FcεRII mediated allergic inflammation 
 
• Passive immunotherapy with high-affinity monoclonal antibodies: a 

novel approach based on observations from AIT 
 

• REGN1908 and REGN1909:fully human IgG4P antibodies specific 
for Fel d 1were generated using VelocImmune® mice 
 

• IgG4P is a hinge-stabilized human mAb based on an IgG4 isotype 
 
 

Shamji MH et al. J Immunol Methods 2006;317:71-79.  
Murphy AJ et al. Proc Natl Acad Sci U S A. 2014;111:5153-5158. 

Orengo JM, et al. Nat Commun. 2018 Apr 12; 9: 1421. 



   Pneumo Update Europe 2018 

Inclusion and Exclusion Criteria 

Inclusion Criteria Key Exclusion Criteria 

• Adults 18 to 55 years  

• BMI 18.0 kg/m2 to 32.0 kg/m2 

• Allergic rhinitis, symptoms on cat exposure  

• Cat IgE-sensitization confirmed by both: 

‒ Positive SPT (≥3 mm cf negative 
control) 

‒ Positive sIgE to Cat and Fel d 1 (>0.35 
kAU/l) 

• Positive NAC with cat hair extract (TNSS >7)  

• Normal lung function 

• Significant mechanical nasal obstruction, or 
nasal or sinus surgery to interfere with NAC 

• AIT with cat allergen  

• AIT with any allergen in previous 3 months 

• Cat in the home (or similar chronic 
exposure) 

• Severe asthmatic reaction or anaphylaxis 
after exposure to cats 

• Pregnant or breastfeeding women 
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Study Procedures 

• NAC: Increasing cat allergen concentrations (100-33,000 SQ-U/ml) until TNSS > 7  
 

• Same doses on days 8, 29, 57 and 85 following REGN1908-1909 or placebo 
 

• TNSS, VAS and PNIF were determined pre-NAC and at 10, 30, and 60 minutes  

Orengo JM, et al. Nat Commun. 2018 Apr 12; 9: 1421. 
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Nasal challenge with cat allergen extract:  
Nasal symptom scores (% change in TNSS AUC0-1h) 
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12 n=36               36                  34                          33                        33 
n=34               34                  34                          32                        33  

Primary  
endpoint 

Orengo JM, et al. Nat Commun. 2018 Apr 12; 9: 1421. 
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n=36           36                                          34                                                    33                                                  33 
n=34           34                                          34                                                    32                                                  33  

P = 0.0125 

P = 0.0214 

P = 0.0229 

P = 0.4833 
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Placebo REGN1908-1909 600 mg 

Nasal challenge with cat allergen extract:  
Peak Nasal inspiratory flow (% change) 

Orengo JM, et al. Nat Commun. 2018 Apr 12; 9: 1421. 
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TNSS Responder Analysis 
Percentage of patients with ≥ 60% Reduction in TNSS AUC0-1h 
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n 
± 

SE
 

P = 0.0004 P = 0.0105 

P < 0.0001 

P = 0.1051 

n=36 n=34 n=34 n=34 n=33 n=32 n=33 n=33 

• Half the patients treated 
with REGN1908-1909 
had a ≥ 60% reduction 
in TNSS AUC0-1h 

— Maintained over the 
study duration and 
significantly greater 
than placebo except 
at Day 57 

Orengo JM, et al. Nat Commun. 2018 Apr 12; 9: 1421. 
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Single dose SC REGN1908-1909 resulted in a 50% 
inhibition of Cat Extract Skin Prick Test (day 29 and 85) 
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n = 3 7                                                                                       3 5                                                                                                                                                                                         3 4                                                           
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P l a c e b o   A U C   b a s e l i n e   m e a n   =   4 . 4 8 
R E G N 1 9 0 8 - 1 9 0 9   A U C   b a s e l i n e   m e a n   =   4 . 5 9 

P <   0 . 0 0 0 1 P <   0 . 0 0 0 1 

B a s e l i n e D a y   2 9 D a y   8 5 

P l a c e b o R E G N   1 9 0 8 - 1 9 0 9 

Orengo JM, et al. Nat Commun. 2018 Apr 12; 9: 1421. 
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Effects of REGN1908-1909 on CD23-mediated  
IgE-facilitated Allergen Binding to B Cells 

* P<0.05. **P<0.01, ***P<0.001 
Mann-Whitney U test 

Orengo JM, et al. Nat Commun. 2018 Apr 12; 9: 1421. 
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Summary 

• Proof-of-concept for passive immunization with REGN1908-1909  
 

• Single 600 mg prophylactic dose Scut improved symptoms and PNIF 
in subjects with cat allergy 
 

• Responses were maintained for 12 weeks 
 

• REGN1908-1909 was well-tolerated, minor injection site reactions 
and no systemic allergic events 
 

• REGN1908-1909 inhibited Ag-stimulated basophil responsiveness 
and systemic and local IgE-FAB thatpersisted up to 85 days 
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