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Why debate about immunotherapy 
administration? 

Affects 30-60 million people annually in the US 
 Societal cost of $11 billion in 2005 
 Total cost of allergic rhinitis exceeded those associated with 

asthma, diabetes, and migraines 
 Literature and practice has demonstrated clinical superiority 

of immunotherapy compared to pharmacotherapy 
 Induces immunologic tolerance 
Decreases risk for development of asthma 

…but what about SLIT vs SCIT? 
 

Simoens. Allergy. 2012; Maloney et al. Ann Allergy Asthma Immunol. 2016    



Used with permission from DP Skoner 



SLIT in the USA Today  
 4 FDA approved SLIT (tablets): 

 Timothy grass – Grastek 
 Five-grass mixture - Oralair 
 Short ragweed - Ragwitek 
 House dust mite  - Odactra 

 AAAAI 2018 SLIT Practice Parameter statement regarding non-FDA approved 
SLIT preparation: 

“Use of such products…is currently off-label, at a practitioner’s discretion and 
liability, and is without recommendation for any current particular indication in 

the US population” (Evidence: D) 
 Chronic Urticaria 
 Oral Immunotherapy 

 Creticos et al conducted RW-SAIL, a double-blind, placebo-controlled study 
with short ragweed extract and demonstrated comparable clinical efficacy 
to that of the approved SLIT ragweed tablet  

 In Europe SLIT represents most of the new AIT prescriptions with 45% of AIT 
patients on SLIT (range 25-80%). 

 Greenhawt et al. Ann Allergy Asthma Immunol. 2017; Creticos et al. JACI. 2014;  Robury & Lin. Otolaryngol Clin N Am. 2017. 



SLIT IS the Superior first line 
immunotherapy to SCIT 

Efficacy 
Safety 
Cost 
Patient  
Your Practice 

Patient Adherence/Satisfaction 
 



Efficacy 

 The effectiveness of SLIT for AR/C has been confirmed by several large-
scale systematic reviews: 
 In 2013 Lin et al. performed a systematic review of 63 aqueous SLIT RCTs with 5131 

participants, including both pediatric and adult studies with strong evidence to 
support the use of SLIT for allergic asthma symptoms; moderate evidence 
supported the use of SLIT to decrease AR/C symptoms and medication use.   

 A 2011 Cochrane review by Radulovic et al of 60 pediatric and adult SLIT DBRCTs 
with 4589 patients found significant reductions in symptoms and medication 
requirements compared to placebo (grass, ragweed, trees, cat, hdm). 

 Kim et al reviewed 13 SCIT trials (920 children)and 18 SLIT trials (1583 children) and 
3 trials comparing SCIT and SLIT and found more evidence to support the use of 
SLIT than SCIT in children for asthma and AR/C.  

 

 

Lin et al. Int Forum Allergy Rhinol. 2014; Lin et al JAMA 2013; Radulovic. Allergy 2011; Kim et al. Pediatrics 2013.  



Efficacy - Grastek 

Blaiss et al. JACI. 2011; https://www.grastek.com/grastek-healthcare-providers 

Adults Children 



Efficacy 

Nolte et al JACI. 2015 

 Nolte et al. showed that HDM SLIT 
significantly decreased nasal and 
ocular symptoms after 24 weeks of 
treatment.  

 Significant decrease in nasal 
symptoms was observed at all time 
point assessed for the 12 SQ-HDM 
dose.  

 The 12 SQHDM dose showed the 
greatest decrease in symptoms. 

 

 



Efficacy  

World Allergy Organization (WAO) position paper 2013 
“SLIT is clinically effective in rhinoconjunctivitis and asthma”  

 ”The available meta-analyses are in favor of SLIT (rhinitis and conjunctivitis in adults; asthma and 
rhinitis in children)” 

“The problem of comparing the efficacy of SCIT and SLIT is still open. The comparison is 
technically difficult, because head-to-head comparisons need a double-blind, double-dummy 

design, with a careful choice of outcomes and dosages.” 

AAAAI/ACAAI Task Force Report 2006 
“Majority of SLIT studies reviewed demonstrated some evidence of clinical efficacy in the form of 

either improved symptom scores, medication scores, or both” 

 
 
 



Efficacy  

Valovirta et al. JACI. 2018 

Proportion of subjects experiencing asthma symptoms 
or asthma medication use reported summer visits 



Safety 
 In the 2006 AAAI/ACAAI Task Force Report, Cox et al comprehensively 

reviewed 104 SLIT articles with 4378 patients and 1,818,000 doses of 
SLIT. 
 There were no serious life-threatening reactions reported 
 2.7 AEs per 1000 doses, majority of reactions were local (oral/mucosal) 

 14 systemic serious adverse events were reported (1 serious AE per 384 
patient years) 

 Systemic reactions were found to be 0.6% for SCIT vs 0.056% for SLIT, with 
SCIT deaths of 3.4 deaths/year and no deaths reported for SLIT  

“By far the most common [reactions for SLIT] are local symptoms in the oral 
cavity; however, abdominal complaints, urticaria, and asthma have been 

reported, although all are uncommon. Anaphylactic reactions accompanied 
by hypotension and fatal reactions have not been reported.” 

Lin et al. Int Forum Allergy Rhinol. 2014; Cox et al. JACI 2006. Canonica. WAO. 2014 



Safety 
 In a 12 year survey sent to AAAAI member practices with 646 responders 

(25% response rate), Bernstein et al reported 41 fatalities associated with 
SCIT between 1990 and 2001; a rate of 1 death per every 25 million 
injections 

 Epstein et al conducted a survey of AAAAI/ACAAI physician members from 
2008 and 2013 with 28.9 million injection visits, including 5.6 million injection 
visits and 344,480 patients in year 5 
 4 fatalities associated with SCIT 

 

 

 

 

 

Bernstein et al. JAC!. 2004; Epstein et al. Ann Allergy Asthma Immunol. 2016   Systemic reaction (SR) rate per 10,000 injection visits 

No (SRs) among 3,343 patients undergoing off-label sublingual 
immunotherapy (SLIT) from 2012 to 2013 

1.1% 

0.3% 
0.03% 

1.3% 



Safety  
 In all Phase III trials of FDA approved SLIT tablets there were no fatal or life 

threatening reactions 
 In a 2013 systematic review of allergy immunotherapy that included 74 

randomized controlled trials (RCTs) of SCIT and 60 RCTs of SLIT, Lin et al 
examined adverse reaction from immunotherapy  
 No anaphylaxis in the SLIT studies 
 However 4 SCIT studies reported severe anaphylactic reactions 
 The range of local reactions in the studies reviewed were similar (0.6% to 54% for the 

SCIT studies, and  0.2% to 97% for SLIT) 

 In a review of 29 SLIT trials (13 timothy grass, 5 short ragweed, 11 HDM) with 
approximately 14,000 patients and 891,000 SLIT tablets received, Nolte et al. 
reported only 16 epinephrine administrations for treatment related events. 
 SLIT-tablet treatment-related events of 0.002% (16/891,057) or 1.80 administrations per 

100,000 tablets 

 There were no epinephrine administrations for events related to SLIT-tablet treatment in 
the 7 asthma trials 

 
 Nolte et al. J Allergy Clin Immunol Pract. 2017; Hoyte & Nelson. F1000 Rev. 2018, Linet al. AHRQ Publication No. 13-EHC061-EF. 2013 



Safety 

Cox et al. JACI 2006. Canonica. WAO. 2014 

World Allergy Organization (WAO) position paper 2013  
”Sublingual immunotherapy (SLIT) appears to be 

better tolerated than subcutaneous immunotherapy (SCIT)” 
  

”The majority of SLIT adverse events are local 
reactions (e.g., oromucosal pruritus) that occur 
during the beginning of treatment and resolve 

within a few days or weeks without any medical 
intervention (e.g., dose adjustment, medication).” 

 
AAAAI/ACAAI Task Force Report 2006 

“By far the most common [reactions for SLIT] are local symptoms in the oral cavity; 
however, abdominal complaints, urticaria, and asthma have been reported, although all 

are uncommon. Anaphylactic reactions accompanied by hypotension and fatal 
reactions have not been reported.” 

 
 



Cost 

 Pokladnikova et al compared SLIT with grass pollen extract (drops) with SCIT 
over three years and found equal clinical improvement with favorable 
economics when comparing SLIT with SCIT: 
 Third party payer cost: €416 with SLIT vs € 482 with SCIT per patient (p <0.001) 

 Less out of pocket patient cost: €176 with SLIT vs €255 with SCIT  

 Direct and indirect costs: €684 with SLIT and €1004 with SCIT (p <0.001) 

 
 

Pokladnikova et al. Ann Allergy Asthma Immunol. 2008 



Cost 
 Seiberling et al found that as soon as US insurance plans require patients to 

pay 20% or more of healthcare costs and/or required weekly co-pays for 
shot visits, the gap between SCIT and SLIT significantly narrows and even 
more so when indirect costs were factored in.  

 
 

Seiberling et al.  Int Forum Allergy Rhinol. 2012.  
∗Costs include fee for the serum vial, multiple injection fee, weekly co-pay, and deductible 



Cost 

Seiberling et al.  Int Forum Allergy Rhinol. 2012; Omnes Eur Ann Allrty Clin 



Cost 

Used with permission from DP Skoner 



Patient Adherence/Satisfaction 
 Incorvaia et al found higher noncompliance rates in patients undergoing SCIT 

(11%-50%) vs SLIT (3%-25%) due to more convenient administrations 
 Time of day 

 Decreased travel to and from allergist office 

 In a retrospective study comparing SLIT (vials) and SCIT attrition rates, Hsu et al 
found that SCIT patients tended to withdrawal from therapy earlier than SLIT 
patient with the most common reason being inconvenience  

 Penagos et al conducted a meta-analysis of 73 studies with 441 patients on the 
efficacy of SLIT for treatment of asthma in pediatric patients and found a 
significant reduction in symptoms and medication use 

 In a RCT Marogna et al found that in everyday clinical practice, SLIT reduced 
the onset of new sensitizations and mild persistent asthma and decreased 
bronchial hyperreactivity in children with respiratory allergy 
 

Incorvaia et al. Adherence. 2008; Hsu et al. Int Forum Allergy Rhinol. 2012; Penagos et al. Chest. 2008; Marogna et al, Ann All Asthma Immnol. 2008.  



Patient Satisfaction  



Summary  
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Efficacy – Comparison  

Canonica et al. World Allergy Organization Journal 2014 



Comparative Efficacy 

 Chelladurai et al. reviewed 4 RCTs with only 2 of them had SCIT and SLIT 
comparative arms direct comparisons were not carried out. 

 DiBona et al performed an indirect meta-analysis of 36 RCTs and found 
increased efficacy for SCIT mostly within studies not across studies. 

 WAO:  The problem of comparing the efficacy of subcutaneous immunotherapy 
(SCIT) and SLIT is still open. The comparison is technically difficult, because head-
to-head comparisons need a double-blind, double-dummy design, with a 
careful choice of outcomes and dosages. 

 In 2017, Dhami et al showed in a large meta-analysis of 160 studies showed short-
term improvement in symptom scores, medication scores, and combined 
symptom and medication scores when SLIT was compared to SCIT but no 
significant difference between the two modalities 
 
 
 Canonica et al. World Allergy Organization Journal 2014; Chelladurai et al. Curr Opin Otolaryngol Head Neck Surg 2014; Di Bona et al. JACI. 2012 ; Dhami et al. Allergy 2017  



Efficacy 

 In another randomized, double-blinded trial in European adults and 
adolescents (14 years old) with HDM allergic asthma, Mosbech showed a 
significant decrease in daily ICS dose vs placebo after 1 year of treatment 
with HDMSLIT tablet 6 SQ-HDM. 

 In a randomized double-blinded trial of European adults with HDM allergic 
asthma not well controlled by inhaled corticosteroids (ICS),  Virchow et all 
showed that HDM SLIT tablet 6 and 12 SQ-HDM significantly lowered the risk 
of experiencing a moderate or severe asthma exacerbation vs placebo 
during the ICS lowering period. 
 



Safety in Asthma  

 In another large study (N . 834) of MK-8237 in subjects with asthma not well-
controlled with ICS, the HDM SLIT tablet decreased the risk of experiencing 
a moderate or severe exacerbation during a 6- month ICS reduction 
period.  

 Furthermore, in an assessment of 4 ragweed SLIT tablet (MK-3641, 
Merck/ALK) trials for AR/C, it was concluded that treatment with the SLIT 
tablet did not lead to acute asthma worsening and did not increase the 
frequency of TEAEs or AEs of concern (ie, severe allergic swellings) in adults 
with asthma vs subjects without asthma.  

Maloney et al. Ann Allergy Asthma Immunol. 2014 ; Virchow et al. Nolte. Ann Allergy Asthma Immunol. 2014 





Safety  

Canonica. WAO. 2014 



Summary  



Efficacy  

 Five year studies of Timothy and five-grass SLIT tablets (3 years of treatment, 
2 years follow up) showed  
 Timothy - 36% improvement during third year (compared to placebo) with 

continued improvement of 34% and 27% in the follow up years 

 Five-grass – 39% improvement during third year with continues improvement of 
30% and 28% in the follow up years 

Durham et al. JACI. 2012; Didier et al. Clin Transl Allergy. 2015  



Notes 

 Scaddling et all JAMA 2017  
 2 years is not enough for SLIT but neither was SCIT and not powered to compare 

 Case reports of anaphylaxis 20 and 21 Twelve nonfatal cases of systemic 
allergic reactions described as anaphylaxis because of SLIT have been 
published [20,21]. Epinephrine was not used in all of these cases. Furthermore, 
some of these deviated from the standard clinical practice with use of 
nonstandardized extracts, allergen mixtures, rush protocols, overdose, and 
patients who had previously discontinued SCIT because of serious adverse 
reactions [20]. Makatsori  

 A recent systematic review of head-to-head studies of SLIT and SCIT found low-
grade to moderate-grade evidence supporting that SCIT is more effective for 
allergic asthma and allergic rhinoconjunctivitis, but the authors cautioned that 
more studies are required to strengthen the evidence base.48 
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