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Polymerization with glutaraldehyde is a modification procedure of allergen extracts that has 

been extensively studied for the production of high molecular weight allergoids. With this 

process, IgE-binding epitopes are hidden within a complex macromolecular network, which 

leaves most of the antigenic determinants accessible for the induction of IgG antibodies. T 

cell epitopes are left untouched for T cell recognition1,2,3,4,5. Therefore, glutaraldehyde-

modified therapeutic allergic vaccines are safer than unmodified vaccines, while retaining 

clinical efficacy. 

Glutaradehyde modified allergens (Polymers) are processed in a different way than intact 

allergen molecules. Native allergens can degranulate mast cells and basophils and utilize an 

IgE-mediated antigen presentation, which leads to increased Th2 cytokine and IgE 

production. In contrast, modified allergens lacking IgE-binding sites utilize phagocytic or 

pinocytic antigen-uptake mechanisms by dendritic cells and monocytes/macrophages, 

generating a balanced Th0/Th1-like cytokine pattern by T cells, and resulting in normalized 

isotype production by memory B cells. 

We have recently demonstrated that the allergen uptake by monocyte derived dendritic 

cells is significantly greater when the allergen (Dactylis glomerata) is a polymer than when it 

is in its native form. Additionally, the polymer is able to differentiate these cells better than 

the native extracts. 

Immunotherapy is safe and effective to treat allergic respiratory diseases produced by the 

inhalation of grass pollen allergens6,7. Cluster immunotherapy is increasingly being used as a 



safe and effective method of immunotherapy. It allows for a rapid and safe build up phase, 

reaching maintenance in just a few injections. It was first described by Norman et al.8 using 

the recently developed allergoids. Although it has also been successfully explored with 

native allergens9,10,11, the commercial availability of allergoids in Europe is considered the 

most important reason for the increased use of cluster immunotherapy. It has been 

proposed, that immunotherapy with allergoids allows the administration of higher doses of 

allergen12,13 and, therefore, clinical effects of immunotherapy with allergoids may start 

earlier than with conventional immunotherapy.  

Several studies have been published using grass allergoids for subcutaneous 

immunotherapy and showing various degrees of efficacy. The comparison of these studies is 

difficult since the use of formaldehyde14,15,16,17,18,19,20,21, or glutaraldehyde22,23,24,25 

produces allergoids with different characteristics. Other important differences are the 

lengths of the studies, the doses given, the administration schedules and the ways in which 

efficacy was assessed. While some studies have used rush, or cluster protocols and 

evaluated safety, others have used more traditional build-up schemes and evaluated efficacy 

using different parameters. Preseasonal immunotherapy schedules usually use a cluster 

immunotherapy protocol, which consists of the grouped administration of 2 or more doses 

of immunotherapy in one day. Maintenance can be reached within 1 to 2 weeks. 

 

References 

                                                             

1.  Grammer LC, Shaughnessy MA, Shaughnessy JJ, Patterson R. Safety and 
immunogenicity of immunotherapy with accelerated dosage schedules of 
polymerized grass and ragweed in patients with dual inhalant sensitivity. J Allergy Clin 
Immunol 1989;83(4):750-6. 

2.  Grammer LC, Shaughnessy MA, Suszko IM, Shaughnessy JJ, Patterson R. A double-
blind histamine placebo-controlled trial of polymerized whole grass for 
immunotherapy of grass allergy. J Allergy Clin Immunol 1983;72(5 Pt 1):448-53. 

3.  Grammer LC, Shaughnessy MA, Finkle SM, Shaughnessy JJ, Patterson R. A double-
blind placebo-controlled trial of polymerized whole grass administered in an 
accelerated dosage schedule for immunotherapy of grass pollinosis. J Allergy Clin 
Immunol 1986;78(6):1180-4. 

4.  Grammer LC, Shaughnessy MA, Patterson R. Modified forms of allergen 
immunotherapy. J Allergy Clin Immunol 1985;76(2 Pt 2):397-401. 

5.  Bousquet J, Michel FB. Safety considerations in assessing the role of immunotherapy 
in allergic disorders. Drug Saf 1994;10(1):5-17. 



                                                                                                                                                                                              

6. Bousquet J, Lockey RF, Malling HJ, editors. WHO position paper. Allergen 
immunotherapy: therapeutic vaccines for allergic diseases. Allergy 1998;53(suppl):1-
42. 

7. Calderon MA, Alves B, Jacobson M, Hurwitz B, Sheikh A, Durham S. Allergen injection 
immunotherapy for seasonal allergic rhinitis. Cochrane Database Syst Rev. 2007 Jan 
24;(1):CD001936.   

8. Norman PS, Lichtenstein LM, Marsh DG. Studies on allergoids from naturally 
occurring allergens. IV. Efficacy and safety of long-term allergoid treatment of 
ragweed hay fever. J Allergy Clin Immunol. 1981 Dec;68(6):460-70. 

9. Zenner HP, Baumgarten C, Rasp G, Fuchs T, Kunkel G, Hauswald B, Ring J, Effendy I, 
Behrendt W, Frosch PJ, Przybilla B, Brunner FX, Merk HF, Kapp A, Schnitker J, Wolf H. 
Short-term immunotherapy: a prospective, randomized, double-blind, placebo-
controlled multicenter study of molecular standardized grass and rye allergens in 
patients with grass pollen-induced allergic rhinitis. J Allergy Clin Immunol. 
1997;100(1):23-9. 

10. Klimek L, Mewes T, Wolf H, Hansen I, Schnitker J, Mann WJ. The effects of short-term 
immunotherapy using molecular standardized grass and rye allergens compared with 
symptomatic drug treatment on rhinoconjunctivitis symptoms, skin sensitivity, and 
specific nasal reactivity. Otolaryngol Head Neck Surg. 2005 Oct;133(4):538-43. 

11. Balda BR, Wolf H, Baumgarten C, Klimek L, Rasp G, Kunkel G, Müller S, Mann W, 
Hauswald B, Heppt W, Przybilla B, Amon U, Bischoff R, Becher G, Hummel S, Frosch 
PJ, Rustemeyer T, Jäger L, Brehler R, Luger T, Schnitker Tree-pollen allergy is 
efficiently treated by short-term immunotherapy (STI) with seven preseasonal 
injections of molecular standardized allergens. Allergy. 1998;53(8):740-8 

12. Casanovas M, Fernández-Caldas E, Alamar R, Basomba A. Comparative study of 
tolerance between unmodified and high doses of chemically modified allergen 
vaccines of Dermatophagoides pteronyssinus. Int Arch Allergy Immunol 2005: 137: 
211–8 

13. Casanovas M, Sastre J, Fernández-Nieto M, Lluch M, Carnes J, Fernández-Caldas E. 
Double-blind study of tolerability and antibody production of unmodified and 
chemically modified allergen vaccines of Phleum pratense. Clin Exp Allergy. 
2005;35(10):1377-83. 

14. Corrigan CJ, Kettner J, Doemer C, Cromwell O, Narkus A; Study Group. Efficacy and 
safety of preseasonal-specific immunotherapy with an aluminium-adsorbed six-grass 
pollen allergoid. Allergy 2005;60(6):801-7.   

15. Pastorello EA, Pravettoni V, Incorvaia C, Mambretti M, Franck E, Wahl R, Zanussi C. 
Clinical and immunological effects of immunotherapy with alum-absorbed grass 
allergoid in grass-pollen-induced hay fever. Allergy. 1992;47(4 Pt 1):281-90.   

16. Muhlethaler K, Wuthrich B, Peeters AG, Terki N, Girard JP, Frank E. Hyposensitization 
in pollinosis. Results of a 3-year controlled study with 2 depot-allergoid grass pollen 
extracts: aluminum hydroxide-adsorbed allergoid and tyrosine-adsorbed allergoid. 
Schweiz Rundsch Med Prax. 1990 3;79(14):430-6.   

17. Bousquet J, Hejjaoui A, Soussana M, Michel FB. Double-blind, placebo-controlled 
immunotherapy with mixed grass-pollen allergoids. IV. Comparison of the safety and 
efficacy of two dosages of a high-molecular-weight allergoid. J Allergy Clin Immunol. 
1990;85(2):490-7.  



                                                                                                                                                                                              

18. Bousquet J, Maasch HJ, Hejjaoui A, Skassa-Brociek W, Wahl R, Dhivert H, Michel FB. 
Double-blind, placebo-controlled immunotherapy with mixed grass-pollen allergoids. 
III. Efficacy and safety of unfractionated and high-molecular-weight preparations in 
rhinoconjunctivitis and asthma. J Allergy Clin Immunol. 1989;84(4 Pt 1):546-56.  

19. Bousquet J, Maasch H, Martinot B, Hejjaoui A, Wahl R, Michel FB. Double-blind, 
placebo-controlled immunotherapy with mixed grass-pollen allergoids. II. 
Comparison between parameters assessing the efficacy of immunotherapy. J Allergy 
Clin Immunol. 1988;82(3 Pt 1):439-46.  

20. Bousquet J, Frank E, Soussana M, Hejjaoui A, Maasch HJ, Michel FB. Double-blind, 
placebo-controlled immunotherapy with a high-molecular-weight, formalinized 
allergoid in grass pollen allergy. Int Arch Allergy Appl Immunol. 1987;82(3-4):550-2.  

21. Keskin O, Tuncer A, Adalioglu G, Sekerel BE, Sackesen C, Kalayci O. The effects of 
grass pollen allergoid immunotherapy on clinical and immunological parameters in 
children with allergic rhinitis. Pediatr Allergy Immunol. 2006;17(6):396-407. 

22. Drachenberg KJ, Proll S, Urban E, Woroniecki SR. Single-course specific 
immunotherapy with mixed pollen allergoids: results of a multi-centre study. Allergol 
Immunopathol (Madr). 2003;31(2):77-82. 

23. Kuhn W, Urbanek R, Forster J, Schreyer H, Wais U. Advantages of hyposensitization 
with a high dose of allergoid in pollen allergy. Klin Padiatr. 1983;195(6):411-4. 

24. Grammer LC, Shaughnessy MA, Suszko IM, Shauggnessy JJ, Patterson R. A double 
blind histamine placebo-controlled trial of polymerized whole grass for 
immunotherapy of grass allergy. J Allergy Clin Immunol 1983;72:448-53. 

25. Grammer LC, Shaughnessy MA, Finkle SM, Shauggnessy JJ, Patterson R. A double-
blind placebo-controlled trial of polymerized whole grass administered in an 
accelarated dosage schedule for immunotherapy of grass pollinosis. J Allergy Clin 
Immunol 1986;78(6):1180-4 


