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Safety of Grass Pollen Sublingual Immunotherapy for Allergic
Rhinitis in Concomitant Asthma

Abstract:

A Sahadevan, R Cusack, SJ Lane
Respiratory Departnent, AVMNCH, Tallaght, Dublin 24

Abstract

Seasonal allergic rhinitis (AR) occurs predominantly as a resylt of grass pollen allergy. Gass pollen sublingua

i mmunot herapy (SLIT) has been proven effective in treating AR. SLIT is currently licensed for use in ARwth )
conconm tant stable mld asthma. There is evidence that SLIT i nproves asthma control when primarily used to treat AR.
The aimwas to assess the safety of SLIT in patients with severe seasonal allergic rhinitis who have co-existing stable
mld asthma. The secondary aimwas to determ ne whether asthma control inproved post SLIT. There was no deterioration
in asthma control after 6-36 nonths of SLIT. 27/30 (90% patients asthma control remmined stable or indeed inproved
(p<0.021). O this 15 (50% patients asthma inproved. There was no statistically significant change in their asthm
phar macot herapy after SLIT (p=0.059). In conclusion, grass pollen SLIT is safe and can potentially treat dual allergic
rhinitis- mld asthmatic patients.

I ntroduction

In the presence of innocuous environnental aeroallergens, B cells in atopic individuals nature into plasna cells which
produce all ergen-specific IgE as opposed to IgMor 1gG This is carried out in conjunction with T hel per (Th)

| ynphocytes which secrete a cytokine profile including IL-5 GWCSF and IL-13 i.e. Th2-restricted. This process is
called sensitization and renders the atopic individual at risk of subsequently devel oping allergic diseases such as
rhinitis, eczemn, and asthma. The all ergen-specific IgE so generated binds inter alia, to the high affinity IgE
receptor on nucosal and cutaneous mast cells (FCeRI). Wen these cells conme into contact subsequently with the sane
allergen inhaled via the airway, they degranulate and generate newy fornmed nediators of inflammtion and
pro-inflammatory cytokines. Allergen i nmunotherapy (Al T) has been practiced for nore than 100 years to treat allergic
di seases, particularly rhinitis, venom anaphyl axis and controversially, asthma. AT has been traditionally adm nistered
as subcut aneous injections (subcutaneous i munotherapy or SCIT) over a period of up to 3 years or even |longer. The
mechani sm of action of AT is unknown; however, best avail abl e evidence indicates that that adm nistration of high dose
allergen in sensitised individuals results in the production of allergen-specific inert 1g& antibodies, as opposed to
bi ol ogi cally active |IgE, now under the control of T regulatory cells which produce |IL-10 as opposed to the Th2
cytokines. In 1986, the UK Conmittee on the Safety of Medicines Report (CSM reported 26 fatalities in primary care
over the preceding 30 years involving SCIT. They recomended that the use of SCIT be restricted to specialist hospita
centers and that patients were observed for a period of tinme (then 2 hours; now 1 hour) post subcutaneous injection. As
nost of the fatalities occurred in patients with concom tant asthma, they advised strongly against its use in dua
allergic rhinitis-asthmatic patients. The practice of SCIT in UK and Ireland dranatically decreased since that tine.
SCIT continued to be a comon treatment for AR in other jurisdictions such as the USA, nost of Europe and Australasia .

Seasonal allergic rhinitis in Ireland occurs predominantly as a result of grass pollen allergy i.e. hay fever
Treatment currently is synptomatic with antihistam nes and topical steroids™ . These treatnents do not alter the
natural history of the condition and some patients are poorly responsive. Interest in AIT has resurfaced in the UK and
Ireland in recent years as a result of availability of high dose sublingual imunotherapy (SLIT) in allergic rhinitis
Coexi sting asthma is not a contraindication but nust be mld, controlled and with a denonstrable FEV1 of 80%or nore
prior to SLIT administration' . The primary aimof this study was to assess the safety of grass pollen sublingua

I mmunot herapy in patients with severe seasonal allergic rhinitis who have co-existing stable and nmild asthma. The
secondary aimwas to determ ne whether asthma control inproved post grass pollen sublingual imunotherapy.

Met hods

This was a cohort observational prospective study. 30 patients undergoing grass pollen SLIT with concomtant treated
asthma were studied. SLIT in this study conprised of either a sublingual tablet Oralair" or Grazax". Asthma was

di agnosed based on clinical history and lung function testing in a specialist asthna center. Patients total nasa
synptom score (TNSS) was recorded before and after SLIT as well. The TNSS conprised of the follow ng symptons of AR
sneezing, runny nose, ,and itchy nose. This was each graded on a 4-point scale, with the maxi mumseverity of allergic
rhinitis scored at 9° . Asthma control was categorised as controlled, partially controlled, and uncontrolled using the
G NA 2014 assessnent tool *°. The assessnent tool was based on whether a patient had daytine asthma synptons nore than
twi ce a week, any night waking due to asthma, reliever needed for symptons nore than twice a week, and linitations of
activity. The asthma control was, al so anal yzed using patients pharnacotherapy step based on G NA 2014 (G NA Step
1-Step 5) before and after SLIT . Individual data was plotted reflecting change from baseline asthma control status
after at least 6 nonths of SLIT.

Each patient s change in asthma control from baseline to end of study was docunented as either a positive difference

or a negative difference. The change in categories (uncontrolled, partially-controlled and uncontrolled) was docunented
as a nunerical difference e.g. +1 indicating when a patient s asthma control inproved by 1 category;
partially-controlled to controlled or uncontrolled to partially-controlled. Results for change in a patient s

phar macot herapy step (G NA Step 1-Step 5) before and after SLIT was docunented in a simlar nethod. Zero (0) indicates
no change in their asthma pharnmacotherapy step after SLIT. -1 indicates the level of reduction in their pharnacotherapy
step; indicating inmprovenment e.g. if patient went fromdNA Step 3 to G NA Step 2 after SLIT. +1,+2,+3 indicates the
patient required increased pharnacotherapy e.g. a patient nmoving from G NA Step 2 to G NA Step 4 asthma phar macot her apy
is +2. Data was analyzed using Mnitab v.17. W/l coxon signed rank test, and McNermar test was used to conpare nasa
synptonms and asthma control before and after SLIT. A p value of less than 0.05 was considered statistically

signi ficant

Resul ts

Pati ent denographics are sunmmarized in Table 1. Average age was 36 years. The range of baseline FEV1 was 80- 130%
predicted for age and height. Al showed strong positive reactions to grass pollen on skin prick testing. O interest,
nmost of the patients were polysensitized to nultiple allergens particularly house dust mite, tree pollen, and anima
danders. Only 4/30 were nonosensitized to grass pollen. The range in duration of SLIT therapy in patients was six to
thirty-six nonths. Figure 1 shows the TNSS before and after SLIT. TNSS pre therapy was 7.3 and inproved to a nmean score
of 2.1. This was a statistically significant using WI coxon signed rank test (p<0.05). Figure 2 shows the change in
asthma control before and after at least 6 nonths SLIT. O indicates no change 1 n asthma control; - represents a
deterioration in asthma control; + represents an inprovenent in asthma control. Overall there was no significant
deterioration in asthma control before and after SLIT using the McNenmar test (p<0.021). 27/30 patients asthma

control renmmined stable or indeed inproved. 12/30 showed no change in asthna control; 3 showed a 1 category
deterioration. 15/30 patients showed an inprovenent in asthma score and out of this 7/30 showed a 2 category

i mprovenment and 8/ 30 showed a 1 category inprovenment. Using the WIcoxon signed rank test, there was a significant

i mprovenment in overall asthma control after SLIT (p<0.005). Figure 3 shows the change in asthma pharnacot herapy after
at least 6 nonths of SLIT. 0 indicates no change; - indicates an increase in pharmacotherapy; + represents a reduction
in pharmacot herapy. Overall 26/30 patients remained stable or reduced their pharmacotherapy after SLIT (p=0.059). Four
patients required a step up in their asthma pharnacot herapy.
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Di scussi on

This study denponstrates that grass pollen sublingual inmmunotherapy (SLIT) is safe in patients with controlled mild
asthma while producing a significant inprovenment in their nasal synptom score (TNSS) for allergic rhinitis. In addition
it denpnstrated a significant inprovenent in asthma control with no significant change in asthnma pharnacot her apy
managenent. Furthernore, as nobst of patients denpnstrated pol ysensitization, the inportance of clinical allergy as
opposed to sensitization in the blood is highlighted. The Oalair" or Gazax" tablet is placed under tongue for 1-2

m nutes before swallowing it. Oralair" is commenced pre grass pollen season in March and continued through to Septenber
for 3 consecutive years. It contains a mixture of freeze-dried extracts fromthe pollens of five grasses, including

Ti mot hy grass, Kentucky Blue Gass, Ochard, Perennial Rye, and Sweet Vernal. G azax" contains Tinothy grass which is
the major allergen in Ireland and UK and is commenced in March preseason and continued each day for 3 years w thout an
inter seasonal break. W avoid instituting SLIT duripg the grass pollen season as there is docunented increase in
bronchi al hyper responsiveness during pollen season.”™ This increase in bronchial hyper responsiveness is sinmlarly
noted in perennial allergic rhinitis e.g. house-dust nmite atopic, where there are seasonal fluctuations in nmte

preval ence due to weather variations and tenperature changes. Perennial allergic rhinitis is currently treated with
either SCIT or SLIT wi thout seasonal considerations. The first dose of both Oralair" or Gazax" tablet is initiated
under nedi cal supervision for one hour, however this is purely precautionary. Up dosing of Oralair is done over 3 days,
while no up dosing is done with Grazax. SLIT is evidenced to be safer than SCIT, with no fatal events to date, and
extremely rare reports of system c adverse events.”  Commonly patients notice mld |ocal reactions (e.g. perioral
tingling, dyspepsia) during the first 2 weeks, which disappear with continued administration. |If necessary, increased
anti hi stam nes can be dispensed to facilitate tolerance. Qur findings replicate the findings of a recent systematic
review by Lin et al, which found that sublingual inmunotherapy was safe and associated with inprovenments in asthma
synptons . All placebo-controlled studies denpnstrated a high strength of evidence in SLIT for the control of asthma
synptons. One of the studies included was Durhamet al s nultinational European study which docunented a 39%
reduction in 79 patients on daily grass pollen SLIT s weighted asthma conbined score when conpared to placebo over

the entire grass pollen seasons™™. The research and evidence above builds on the 2010 Cochrane systematic review where
SLIT was shown to be effective for allergic rhinitis and a safe method of administration. This systematic revi ew had
intentionally excluded research trials exclusively dealing with dual allergic rhinitis-asthma patients. The British
Thoracic Society and Scottish Intercollegiate Guidelines Network (BTS/SIGN) has acknow edged the positive benefits of
subl i ngual inmmunotherapy in their 2014 guidelines on asthma™ . Despite this they did not advocate SLIT for routine
managenent of asthnma outside a specialist centre.

The 2014 dobal Initiative for Asthma (A NA) consensus was that SLIT has potentially a role as add-on therapy for
uncontroll ed asthmatics with conconmitant synptomatic allergic rhinitis. G NA al so advises that potential benefits of
SLIT nust be wei ghed, up against the risk of adverse effects, inconvenience and the cost of prolonged therapy e.g. 3
years in our centre”. Qur study is linmted by our small cohort and the heterogeneity of our study population. This is
mai nly due to allergen-specific inmmunotherapy being a developing area in Irish allergy and asthnma nmanagenent. As
current licensing also excludes SLIT frombeing used in patients with severe and uncontrolled asthma, we were limted
to using SLIT in mld asthnatics. Furthernore this was an open | abel study which lends to treatnment bias. There is al so
a lack of standardi sed scoring systens for asthmatic synptons in patients with nmultiple allergic diseases. The
standardi sation of SLIT dosing (e.g. index of reactivity units) between different centres is another challenge to
conparison of this papers results with other simlar trials. Professional societies |ike AR A and BSACI are
currently working on formalising in-vitro potency tests, dosing and treatment schedules to facilitate conparable
research into the efficacy of SLIT.

The inportance of our findings is consistent with WHOs position paper on allergen inmunotherapy in 1998 which suggested
that AIT can potentially be used in addition to asthma pharnacot herapy to get maxi mum benefit for asthmatics . In
conclusion, this study denponstrates grass pollen SLIT is clinically effective in allergic rhinitis and is both safe and
may i nprove asthmatic control in patients with dual allergic rhinitis and asthna.
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