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 Subcutaneous immunotherapy (SCIT) has been 
used for over 100 years

 Well documented efficacy for AR and asthma 
secondary to pollens, HDM, and cat 

 What are the benefits of SCIT?

◦ Relieves symptoms   (     progression )

◦ Has disease-modifying effects (persistent )

◦ May prevent new sensitization and asthma



Start date1911 2013

2011 Dubuske  

Ultashort  

course SCIT  

MPL-grass

SCIT is only disease modifying treatment for allergic respiratorydisease

• Can provide sustained clinical benefits afterdiscontinuation

• Prevent new allergy sensitivities

• Preventasthma

• Is cost-effective –studies have demonstrated 30 to 80%cost-savings  compared to 

pharmacotherapyalone

Then why look for alternative approaches??

Cox L, Wallace D. Specific allergy immunotherapy for allergic rhinitis:  subcutaneous and sublingual. 

Immunol Allergy Clin North Am. 2011;31(3):561-99.





• Grass

• Dust mite

• Cat

• Ragweed

• Cockroach

• Alternaria

• Trees
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 Only 2% to 9% of US patients, and 4% of 
Canadians with AR receive SCIT, and many stop 
it prematurely because of frequent office visits 
and the 30 minute wait time after injections1,2

 Systemic allergic reactions occur in about 5%

 Small risk of death (1/2.5 million injections) but 
recent 3 year survey of 25 million showed no 
fatalities

1. Hankin CS. J Allergy Clin Immunol. 2013;131:1084-91.

2. Hsu NM, Reisacher WR. Int Forum Allergy Rhinol. 2012;2:280-4

3. Bernstein DI et al. J Allergy Clin Immunol 2004;113:1129-36
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Subcutaneous
IT

Conventional IT 
(7.5 mo)

Accelerated IT

Cluster IT
(5 weeks)

Venom

Aeroallergen
Rush IT
(3 days)

Main difference: time required to 
reach maintenance dose.(MTD)





“In 1909, Noon and I began inoculating hay-fever  

patients with a grass pollen extract….  

inoculations were given weekly merely because  

our out-patients atSt. Mary’s Hospital were in the  

habit of coming everyweek.

Dr. Freeman noted the inconvenience of theweekly  

build-up and began experimenting with more  

rapid schedules . He concluded the advantages of  

the “rush” method were: the saving of time,  

convenience and patient compliance

“Rush desensitization” with associatedSR

7 year-old girl with horse-asthma desensitized over

4  days but developed urticaria, fluttering heat and 

felt  “funny” and dose was decreased. Able to ride 

her  pony without discomfort



 ACAAI instant reference:
 “while there are no firm indications for accelerated 

schedules, the following patients and/or situations may 
benefit from such schedules”

 Poor adherence or systemic rxns with conventional IT

 Work/life schedule precludes weekly injections for a 
prolonged time

 Asthmatics that can only be controlled long enough to 
reach a maintenance dose with an accelerated schedule

 David Khan, MD – Patient selection for rush and cluster IT 
(presented at AAAAI 2010)

 “Summary: Any patient who is considered a 
candidate for IT is a candidate for cluster or 
RIT.”



 Cluster immunotherapy

◦ Accelerated build-up schedule

◦ Entails administering several injections at increasing 
doses (generally 2-3 Allergens shots per visit) 
sequentially in a single day of treatment on 
nonconsecutive days (generally within 4 to 8 weeks)

◦ The maintenance dose is generally achieved more 
rapidly than with a conventional (single injection per 
visit) build-up schedule



 AIPP: “…slightly increased frequency of systemic reactions”

 >1 injection per visit, >1 opportunities to have a reaction at that visit



 Clinical benefit of IT obtained sooner (reach maintenance vial promptly 
before allergy season) 

 Increased adherence to schedule? The most common reasons for 
noncompliance with IT included inconvenience, precluding medical 
conditions, and adverse systemic reactions (More, Annals 08)

 Patients that turn down conventional IT might choose cluster if given the 
option. Only 5% of patients with allergic asthma and/or AR receive IT.

Adherence 
Better compliance



Compared to Cluster…

Conventional 7.5 month 30 inj/30 visits

Cluster 5 weeks 18inj/ 8 visits



Total 
injections to 

maintenance:

18

Total 
injections to 

maintenance:
30



CONVENTIONAL IMMUNOTHERAPY  (7.5 month)30 inj/visits.



CLUSTER IMMUNOTHERAPY  (5 weeks)  18inj / 8visits.





 Very few studies compare 
cluster with conventional IT 
head-to-head

 Few studies use the same: 
 Cluster (or conventional) 

injection schedule
 Allergens
 Patient population
 Target maintenance dose
 Definition of systemic reaction
 Some studies premedicate!
 Measures of clinical efficacy
 Length of study



 5 Grades: based on organ system involved and severity. 
Organ systems are defined as:

◦ Cutaneous, conjunctival, upper respiratory, 
◦ Lower respiratory, gastrointestinal, cardiovascular and 

other. 
 Grade 1: single organ system such as cutaneous, 

conjunctival, upper respiratory, but not asthma, 
gastrointestinal or cardiovascular

 Grade 2 & 3. Symptoms from >1 organ system or 
asthma, gastrointestinal, cardiovascular

 Grade 4: Respiratory failure, hypotension ±loss of 
consciousness

 The Grade is determined by the physician’s clinical 
judgment after the event is over.

Endorsed by AAAAI, ACAAI, the Latin American Society of Allergy and Immunology, the Asia

Pacific Association of Allergy, Asthma and Clinical Immunology,
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 Risk factors for a systemic reaction included: female 
sex, asthma, age 21 to 40 years, and inclusion of 
certain allergens in the immunotherapy vaccine. 

 Conclusions Cluster buildup may lead to a higher 
rate of systemic reactions. Identifying risk factors 
for systemic reactions will help improve the safety 
of cluster immunotherapy.

Copenhaver et al. Ann Allergy Asthma Immunol. 2011;107(5):441-7..



10.9%

87.2%



 Methods: Retrospective, observational, multicenter study in 1,147 
patients who were treated with one of 9 cluster regimen

 Results: 39  patients (3.4%) experienced 42 SRs (0.6% of doses). 
observed a higher risk of SRs in patients who received an initial dose 
higher than 0.3 index of reactivity (IR); only 

 Only 2 reactions occurred after initial dose both with 0.4 IR. Remainder 
never with a dose lower than 0.35 IR.

 Conclusions: Clustered regimens with IR-standardized extracts are an 
alternative to classic immunotherapy initial dose no greater than 0.35 IR 
to minimize the incidence of SRs.

Serrano  et al, Ann Allergy Asthma Immunol. 2009;102(3):247-52.



 DBPC study of 239 pts with dust mite AR ± asthma comparing 

6-week with a 12-week conventional schedule found:1 

◦ No differences between the 2 schedules in terms of AEs

◦ Improved clinical and objective parameters in the cluster 6 

weeks before conventional group

 Randomized study of  96 patients with dust mite AR comparing 

6 week cluster with  14 week conventional found:

◦ Cluster reduced time to maintenance dose by 57%. 

◦ No differences in SRs compared with conventional schedule.2

1. Taber et al., J Allergy Clin Immunol 2005; 116:109-18 

2. Zhang et al., Int Arch Allergy Immunol 2009;148:161-9.





3-79% without premedication  

0-33% with premedication.

8.4-28.6% without 
premedication  



Antihistamines
◦ Studies with RIT & cluster suggest decreased 

incidence of local and SRs. Than Conventional 
IT: 

One DBPC study found 
premedication with fexofenadine
reduced # of severe SRs, & ↓ time 
to MTD. 

Leukotriene receptor antagonist 
◦ Anecdotal reports of reductions in SR rates . 

One DBPC study demonstrated ↓ LLR during 
venom RIT with moneleukast2

1.Ohashi et al, Ann Allergy Asthma Immunol 2006; 96
2. Wohrl  et al., Int Arch Allergy Immunol 2007;144:137-42
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Antihistamine premedication in specific cluster IT: A DBPC study 
(Nielsen, JACI 1996)

Subjects: Adult, AR to birch 
tree or timothy grass, premed 
taken 2h before inj

IT Schedule Adverse rxn rate

Placebo (24)

7 wks (3/2/2/2/2/2/1 
inj per wk) with birch 
OR timothy

•No serious systemic rxns/anaphylaxis 
in either group

•Early systemic rxn rate: loratadine1.6%
per inj, placebo 3.1% per inj

•Loratadine did not delay onset of 
systemic rxns, and significantly 
decreased severity of systemic rxns vs. 
placebo

Loratadine 10 mg (21)

Allergen Maint dose Probable eff. dose

Phlp 5 25 μg 15 - 20 μg

Bet v 1 23 μg 3.28 - 12 μg

Systemic reactions not 
broken down by allergen used 

for immunotherapy



6
Systemic reactions

0
Systemic reactions

21

20

26
Pretreat with 

placebo

26
Pretreat with
terfenadine

 Does premedication alter the efficacy of IT?

52
Bee allergic 

patients

Rush IT 
(4 inj/day x 4 days)

Sting or field challenge 
(3 years later)

Premedication with antihistamines may enhance efficacy of specific-allergen IT 
(Muller, JACI 2001)
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• DBPC study of 239 pts with dust mite AR ± asthma 

comparing 6- week cluster with a 12-week conventional 

schedule found:1

– No differences between the 2 schedules in terms of AEs

– Improved clinical and objective parameters in the 

cluster 6  weeks before conventional group

Randomized study of 96 patients with dust mite AR comparing 6  

week cluster with 14 week conventional found:2

– Cluster reduced time to maintenance dose by 57%

– Earlier symptom/medication reduction.

– No differences in SRs compared with conventional schedule.

1. Taber et al., J Allergy Clin Immunol 2005; 116:109-18

2. Zhang et al., Int Arch Allergy Immunol 2009;148:161-9.

Studies Comparing Cluster and Conventional  

Immunotherapy Schedule



DB comparative study of cluster and conventional IT schedules 
with D. pteronyssinus(Tabar, JACI 05) 

Subjects:pediatric& 
adult, asthma and/or AR

IT Schedule Adverse rxn rate Clinical efficacy

Cluster (120)
6 wk 
(4/3/2/2/2/1 inj 
per wk)

• No difference 
between schedules

• All systemic rxn
mild (grade ≤2); 
0.22% of inj

Cluster ≥ conv. at 
6, 12, 52 wks  
(asthma sx score, 
rhinitis score, PEFR 
variability)

Conventional (119)

12 wk (1 inj per 
wk)

Systemic reactions not 
broken down by phase of IT  

Premedication 

Single Cluster Allergen IT



Comparative Study of Cluster and Conventional IT Schedules with 
D. pteronyssinus in the Treatment of Persistent AR (Zhang, Int Arch All Imm 09) 

Subjects: Adult, AR IT Schedule Adverse rxn rate Clinical efficacy

Cluster (48)
6 wk 
(3/2/2/2/2/1 inj 
per wk)

• No difference 
between schedules

• All systemic rxn
mild (grade ≤2); 
1% of cluster inj, 
1% of convinj

Cluster ≥ conv. at 
6, 14, 52 wks  
(sx score, rhinitis 
score, med use 
score, RQLQ)

Conventional (48)

14 wk (1 inj per 
wk)

Systemic reactions during 
build-up phase: 0.8% of cluster 

inj vs. 0.74% of convinj

Single Cluster Allergen IT



 Did not assess clinical efficacy

 Maintenance dose of Derp 1 was 5000 TU(?)

 Small study excluding severe asthma

Safety and Immunogenicity of Cluster IT in Children with Asthma 
and Mite Allergy (Schubert, Int Arch All Imm 2009)

Subjects : Peds, mild-mod 
asthma with FEV1≥70

IT Schedule Adverse rxn rate

Cluster (22)
6 wk (3/3/3/2/1/1 inj 
per wk)

• No difference between schedules
•All systemic rxn mild (cough and 
dyspnea, grade ≤2); 3.5% of 
cluster inj vs. 4.6% of convinj
(build-up)

Conventional (12)
14 wk (1 inj per wk)
31/2

Community Based Experience with Cluster IT (Harvey, JACI abstract 2/2006)

•Peds/adult with asthma/AR, (?allergen), 9 wk cluster (n=48) vs. 22 wk conventional (24)
• Systemic rxn mild (tx with antihistamines); 0.3% of cluster inj vs. 0.2% conventional inj

Single Cluster Allergen IT



 Probable effective dose for cat immunotherapy: 11-17 μgFeld 1

Study Subjects IT Schedule Adverse rxns

Ew
b

an
k,

 J
A

C
I 0

3 28 cat allergic adults with 
AR ± intermittent asthma, 
pre-medicated with 
loratadine 10 mg PO

5 wks (6/5/4/3/1 inj 
per wk) to a maint
dose of 0, 0.6, 3, or 
15 μgFeld 1

• No systemic rxns

• 1 subject with 
repeated LLR

N
an

d
a,

 J
A

C
I 0

4 As above + zafirlukast 20 
mg PO

4 wks (8 visits) to a 
maint dose of 0, 0.6, 
3, or 15 μgFeld 1

• 1 subject with 
pruritus, treated with 
diphenhydramine

Single Cluster Allergen IT



• 3 studies (28 pts each) that investigated dose response of  

cat or dog extract compared placebo, 0.5, 3 and 15 mcg 

of  Fel d 11,2 or Can f 13

• Found 15 mcg had the greatest/most consistent efficacy  

in terms of objective parameters

• Immunological changes at 5 weeks reflective of 52 weeks

• Loaratadine +zarfirluscast 2 hrs before: 1 SR  in 3 

studies-urticaria 1st dose in vial 1 (loratadine

+zafirlucast) 2

1. Ewbank JACI 2003; 111: 155-161

2. Nanda et al, JACI; 2005 114: 1339-1344

3. Lent et al, JACI 2006 118: 1249-125



 Clinical efficacy not reported

 Maintenance doses a little 
questionable

Safety of Two Cluster Schedules for SCIT in AR or Asthma Patients 
Sensitized to Inhalant Allergens(Pfaar, Int Arch All Imm 2009)

Subjects: Adult, AR and/or 
asthma

IT Schedule Adverse rxn rate

HDM IT (47)
•Derp 1&Derf 1

3 wks (3/2/2 inj per 
wk)

•All systemic reactions mild; 
pollen 0.1% of inj, dust mite 
0.3% of inj

• LLR; pollen 3.6% of inj, 
DM 1.9% of inj

Pollen IT (110)
• 5 grass mix
• olive + 3 grass mix
• 3 tree mix

4 wks (3/3/2/2 inj per 
wk)

Allergen Maint dose Probable eff. dose

Derp 1 8 μg 3.25 - 12 μg

Phlp 5 5.6 μg 15 - 20 μg

Bet v 1 40 μg 3.28 - 12 μg



 Did not assess clinical efficacy

 Maintenance dose unclear to me, unstandardized extracts

Prospective safety study of IT administered in a cluster schedule 
(Serrano, J Invest AllergolClinImm 2004)

Subjects: Adult, AR and/or 
mild-moderate asthma

IT Schedule Adverse rxn rate

D. PteronyssinusIT(38) 6 wk (3/3/2/2/2/2 inj
per wk)

•Systemicrxn rate 2% of inj; epi
usage rate 0.38%, worst reaction 
was anaphylaxis (2)

• No systemic rxn in DM group, 
15% of pts pollen group and 

57% of pts in Alternaria group

Perennial Ryegrass IT (8)
Olive tree IT (3)
Ryegrass + olive IT (35)

A.AlternataIT (7)

Three Clusters Schedule 



Safety and Immunogenicity of Cluster IT in Children with Asthma and Mite Allergy (Schubert, Int Arch All Imm 2009)

IgG4
IgG4

IgG4



DB comparative study of cluster and conventional IT schedules with D. pteronyssinus(Tabar, JACI 05) 

Cutaneous Tolerance Index (CTI) = number of times in which it is necessary to 
multiply the concentrations of an extract, in order to obtain the same 
wheal areas as those obtained by the same concentrations of another 
extract



• Study 51 dust-mite asthmatic children randomized to SCIT, SLIT, SCIT 

plus SLIT, or pharmacotherapy for 18 months (ALK Alutard SQ & 

glycerinated extract)

• Build-up and maintenance phases was

– 1.5 and 52.8 mcg of Der p 1 in SLIT group,

– 16.2 and 44.1 mcg of Der p 1 in the SCIT group

– 16.2 and 43.2 mcg of Der p 1 in the SCIT plus SLIT

Keles et al, Journal of Allergy and Clinical Immunology. 2011;128(4):808-15 e7
56



• Asthma attacks and ICS decreased compared with 

baseline  values at the months 4, 12, and 18 in the 

SCIT and SCIT  plus SLIT groups but only at month 

12 in SLIT group

• Rhinitis VAS was significant only in the SCIT 

plus SLIT  group.

• Increases in the levels of regulatory and TH1 

cytokines  were observed both in the SCIT and 

SLIT groups, with  some differences in dynamics.

• Antigen-specific IgG4 levels increased in the SCIT 

and SCIT  plus SLIT groups but not in the SLIT 

group Keles et al, Journal of Allergy and Clinical Immunology. 2011;128(4):808-15e7 57



Europe



Subcutaneous immunotherapy (SCIT) traditionally includes an updosing phase 

injecting increasing doses of allergen over a period of several weeks or months, 
followed by a maintenance phase

Hypoallergenic depot preparations have an establish updosing
schedules – where the maintenance dose can be reached in 4-8 weeks

Shorter and more convenient updosing schedules

Dokic D, et al. Allergo J 2005;14:337-43.

Eng PA, et al. Allergy 2006;61:198-201.

Nieto García A, et al. Eur Ann Allergy Clin Immunol. 2013 May;45(3):78-83.



Feature of Allergoids Effect Clinical Implications

Reduced allergenicity Improved safety profile Reduced risk of systemic 

adverse events

Retained immunogenicity Efficacy retained Efficacy proven in clinical 

trials

Convenient dosing Significantly shortened 

up-dosing phase 

Better patient and 

physician acceptance

Better compliance
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60.6% of house-dust mite allergic asthmatic children don‘t need any ICS after 3 

years of hypoallergenic HDM SCIT

Rudert M et al., EAACI-Congress 2012

Treatment with Hypoallergenic HDM SCIT



Rudert M et al., EAACI-Congress 2012 



• A total of 4363 different courses of AIT (AIT treatments) were initiated and 

monitored in 4316 patients (SCIT: 3398 treatments, 77.9%)

• For SCIT, 49.8% of treatments were based on hypoallergenic preparations

Calderon MA, et al. Allergy 2017; 72: 462–472.



Thum-Oltmer S, et al. Mod. Asp. Immunobiol. 2005;15:15-18

Egert-Schmidt, et al. Patient Preference and Adherence 2014:8 1475–1481

Hypoallergenic preparations pursued the therapeutic objective of 

producing allergen extracts with reduced potential of side-effects 

Through introduction of depot preparations it became possible to 

reduce the number of injections and the risk of adverse events

Improved 

safety

Lesser 

injections

Hypoallergenic preparations are associated with improved compliance 

rates as compared to conventional AIT

Improved 

compliance

Hypoallergenic preparations allow maintenance doses to be reached 

much earlier (~1-2 months) as compared to conventional AIT

Faster 

updosing



 Cluster immunotherapy is as safe and cheaper/faster than 
conventional IT.

 Use of a premedication to be administered between 15 and 60 
minutes before the first administration of each cluster, especially in 
asthmatic patients.

 Use of depot preparations (Aluminum hydroxide adjuvant)

 Not more than 4 administrations per cluster. 

 Administration of one to two clusters per week.

 Let’s do premedicated cluster IT here! 
Get your shots and gooooooo!





















Efficacy

Safety

Compliance

Cost-effectiveness

favours cluster immunotherapy

favours cluster immunotherapy

favours cluster immunotherapy

favours cluster immunotherapy
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