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With the approval of two grass tablets and one ragweed tablet for sublingual immunotherapy
(SLIT) by the US FDA in April 2014, the practice of allergy immunotherapy (AIT) in the USA
has dramatically changed. Until this time, there were no approved allergen extracts for
sublingual administration and physicians who prescribed SLIT for their patients did so without
full knowledge of proper dosing or assurance of its safety. Now sublingual allergen tablets
are available that have proven safe and effective doses. This article describes, in detail, the
studies that have been conducted with a timothy grass SLIT tablet and draws some
comparisons to the alternative 5-grass SLIT tablet. It also attempts to predict what will be the
impact of the introduction of these tablets on the practice of AIT in the USA over the next

few years.
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The burden of allergic rhinitis

In 1819, John Bostock, a London-based physi-
cian presented a paper describing recurrent
symptoms that he had since childhood [11. In
June of each year, he would experience itching
and smarting of the eyes, a fullness in the head
with violent fits of sneezing, a sensation of tight-
ness in the chest with difficulty breathing and a
degree of general indisposition. These symp-
toms spontaneous subsided in late July, but left
him with a degree of weakness and languor that
persisted for 4-6 weeks longer. Because these
symptoms occurred in him and others at the
time of first haying, the condition became
known as ‘hay fever’. At the time of Bostock’s
description, the condition was quite rare, but
over the 19th century it became more common
in England. Later in that century, another
English physician, Charles Blackley, established
that the cause of this condition was not hay, but
rather the pollen of grasses [1]. During the 20th
century, there was a marked increase in allergic
sensitization and allergic diseases in the
“Westernized Countries” of the world and aller-
gic rhinitis became a common disorder [23).

Several ~questionnaire-based surveys have
been conducted in the USA to assess the prev-
alence of allergic rhinitis and its physical and
psychological impact on those who reported
having this condition (Tasie 1) [2:4-6]. The preva-
lence in these surveys of physician-diagnosed
nasal allergies with symptoms or medication
use within the last year was reported to be
6.4-22%, a lower figure than that often
quoted for the prevalence of allergic rhinitds
and probably an underestimate of the true
prevalence since many sufferers, especially
those with mild symptoms, do not consult
physicians for their condition (3]. Allergic rhi-
nitis may be seasonal, perennial or both. In a
2500 adult subset of the respondents to the
Allergies in America survey, 79% said that
their symptoms were more frequent or
occurred only during certain periods of the
year; the most frequent time being in the
Spring (4. When they were asked how bother-
some their symptoms were at that time,
20-40% stated that they were extremely both-
ered by watery eyes, repeated sneezing, itchy
red eyes, rhinorrhea or nasal blockage and that

their symptoms impacted their daily life
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Table 1. Questionnaire surveys of allergic rhinitis in the USA.

Burden of Rhinitis in
America (2004)

Allergies in America
(2006)

Pediatric Allergies in
America (2007)

National Health and
Nutrition Examination
Survey (2005-2006)

Nelson

Mail questionnaire to
15,000 households

Telephone
guestionnaire to
30,927 households

Telephone
questionnaire to
35,757 households

12,862 representative
of the US population
invited to participate

66.7% response
n = 19,678 individuals

61,655 >18 years

8119 households with
children 4-17 years of
age

9950 (77%) age

>1 year

Self-reported, physician-
diagnosed nasal allergies

Self-reported symptoms
attributed to nasal allergy

Self-reported, physician
diagnosed nasal allergies
with symptoms or
medication use in last
year

Physician diagnosed nasal
allergies symptomatic
within the last year

Physician-diagnosed ‘hay
fever with symptoms in
last 12 months

Rhinitis in past 12 months

With symptoms:

>7 days/year 22%
>30 days/year 11.9%
With symptoms:

>7 days/year 30.2%
>30 days/year 15.7%

14%

13%

6.4%

33.4%

moderately (25%) or ‘a lot’ (15%) (4. When their symptoms
were at there worst, they reported frequently feeling tired (44%),
miserable (29%) or irritable (26%) and their symptoms inter-
fered with their work moderately (35%) or ‘a lot’ (20%) [4].
Among 500 children 4-17 years of age with physician-diagnosed
nasal allergy, 62% reported only seasonal symptoms and 76%
indicated symptoms were worse in the Spring [5]. One-third of
these children’s parents reported the allergies interfered with out-
door activities. Interference with sleep (57] and reduced quality of
life (7] were also frequent complaints.

Treatment of allergic rhinitis

The ideal but often impractical treatment of allergic rhinitis is
allergen avoidance. Most patients depend on symptomatic
pharmacologic management including oral and topical antihist-
amines, decongestants, leukotriene antagonists and topical corti-
costeroids. In a minority of sufferers allergen immunotherapy is
employed. When respondents in Allergies in America were que-
ried about their use of medication for their allergic rhinids,
41% were very satisfied with the results with over-the-counter
medication, 52% were very satisfied with non-steroidal pre-
scription medication, but only 34% were very satisfied with
intranasal corticosteroids (INCS) [4]. The lower level of satisfac-
tion with INCSs probably reflects that they were used in the
more severe cases. Two meta-analyses of randomized controlled
trials have assessed the effectiveness of medication for allergic
thinitis (89]. The effectiveness over placebo was 5% for the leu-
kotriene antagonists, 7-9% for antihistamines and 17-26% for
INCS. Compared with these results, the degree of relief of
symptoms with allergy immunotherapy (AIT) is quite respect-
able, generally exceeding 20% for both symptoms and rescue
medication use.

without cold or flu

Allergy immunotherapy

Subcutaneous immunotherapy

AIT was introduced over 100 years ago, initially as a pro-
phylactic treatment for ‘hay fever’ caused by grass pollen [10].
Subsequently, AIT was extended to treating asthma and sen-
sitivity to hymenoptera venom and a variety of pollen, mold,
dander and insect extracts were employed [1]. For most of
the century since AIT was introduced, the extracts have been
injected subcutaneously (SCIT), but in the last three deca-
des, with increasing frequency, it has been administered sub-
lingually (SLIT). SCIT has been shown to be very effective
when administered in appropriate doses and for a sufficient
duration [11]. Effective and less- or ineffective doses have
been defined in multiple double-blind, placebo-controlled
clinical trials [11]. AIT appears to modify the underlying
immunologic response to the allergen administered as shown
by reducing the development of new sensitivities, the inci-
dence of asthma in patients with only allergic rhinitis and by
persisting improvement for years after a successful course of
AIT [11). The downside of SCIT is that extracts are being
injected to which the patient is allergic and to which they
may react not only locally, but also systemically with reac-
tions that may be severe and even fatal [12]. For this reason,
SCIT with native allergens must be administered with a pro-
longed build-up and even when maintenance doses are
reached safety concerns dictate that the injections, which
may go on for several years, be administered in a medical
facility [12]. For this reason, many patients who would bene-
fit from AIT do not receive it and current efforts are
directed toward altering either the extracts or the route of
administration to improve the safety and convenience of

AIT.
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Sublingual immunotherapy

An alternative to SCIT, which offers both enhanced safety and
the convenience of home administration, is to give the allergen
extract sublingual [13). A systematic search of English-language,
randomized, placebo-controlled trials of SLIT, published
through 22 December 2012, revealed 36 studies with 2985 par-
ticipants that addressed effectiveness in allergic rhinitis or rhino-
conjunctivitis [14]. Ten of these studies employed grass pollen
extracts. The evidence was graded to be of moderate strength in
support of SLIT treatment for improving rhinitis and conjuncti-
vitis symptoms, decreasing medication use and improving qual-
ity of life. Transient local reactions consisting of itching in the
mouth and throat and swelling of the tongue or lips are com-
mon with the commencement of SLIT, but for the most part
cease to occur after a week or two. Systemic reactions rarely
occur and no fatal or near-fatal reactions have been reported [13].
Because of the advantages of safety and home administration,
SLIT has achieved widespread popularity among European
physicians but has been used by only a few American aller-
gists [15]. Practice patterns favoring the adoption of SLIT in
Europe include the common use of only one allergen in treat-
ment and that the final product is often provided by the extract
manufacturer as a named-patient product [15]. In the USA, on
the other hand, most patients receive a mixture of several non-
cross-reactive allergens and this mixture is prepared in the phys-
ician’s office. The greatest impediment to use of SLIT by US
allergists, however, has been the lack of any allergenic products
with USA FDA approval for administration other than by injec-
tion [16). In April 2014, this situation was changed by the FDA
approval of three sublingual tablets, two for grass pollen extract,
a 5-grass SLIT tablet (Oralair manufactured by Stallergenes S.A.
Antony, France and marketed by Greer Laboratories, Lenoir,
NC, USA) and a timothy SLIT tablet (Grastek developed by
ALK-Abells, Horsholm, Denmark and marketed by Merck,
Whitehouse Station, NJ, USA) and one for short ragweed (Rag-
witek, developed by ALK-Abello, Horsholm, Denmark and
marketed by Merck, Whitehouse Station, NJ, USA).

Stallergenes 5-grass SLIT tablet

The Stallergenes 5-grass sublingual tablet has been extensively
studied in Europe [17-19] and in one pivotal trial in the
USA [20]. The tablet contains a mixture of equal proportions of
five members of the Pooideae subfamily of grasses: (orchard
[Dactylis glomerata), Kentucky blue [Poa pratensis], perennial
rye [Lolium perenne], sweet vernal [Anthoxanthum odoratum]
and tmothy [Phleum pretense]) [17). The 300IR tablet contains
approximately 25 Ug of the group 5 major allergens of these
grasses (17). A Phase II study compared 100IR, 300IR and
500IR daily dosing of the tablets initiated 4 months prior to
the grass pollen season. The clinical response to 100 IR was
not better than that to placebo, both 300IR and 500IR were
significantly superior to placebo but the 500 IR was not supe-
rior to the 300IR. Therefore, the 300IR dose was carried for-
ward in development [17). In a 5-year study, the 300IR tablet
was administered pre- and co-seasonally beginning either 2 or

4 months prior to the grass pollen season for a total of
3 years [18]. There was no significant difference between the 2-
and 4-month pre-seasonal treatment groups. Reduction in daily
combined symptoms score of the two groups combined was
18.6% the first year, 38.2% the second year and 39.6% the
third year, with no significant difference between 2 and
4 months of pre-seasonal treatment [19]. The persisting effect
on symptoms and medication use in the two seasons after dis-
continuation of SLIT was documented. The first year the daily
combined score was reduced 28.2% again with no advantage
for the 4-month over the 2-month pretreatment [19]. In those
subjects who continued under observation for a second year of
post-treatment follow-up, the reduction in daily combined
score was again 28.2% and again with no difference between
2 and 4 months of pretreatment [19]. A single study was con-
ducted in the USA to obtain registration for the product; it
demonstrated a 28.2% reduction in the daily combined symp-
tom/medication score [20].

Comparison of ALK-Abell6 & Stallergenes grass SLIT
tablets

There are important differences between the two SLIT grass
tablets approved by the FDA. One is the number of grass pol-
len extracts contained in the tablet, another is the design of the
studies used to establish the long-term safety and efficacy of
the products and a third is the use or non-use of an initial
build-up in dosing.

Cross-reactivity of grasses

The important grasses of the USA fall into three subfamilies of
the grass family Poaceae: Pooideae containing the highly cross-
reactive Northern Pasture grasses such as brome, meadow fescue,
ryegrass, Kentucky blue, timothy, orchard, sweet vernal, velvet
and the cereal grains; Chloridideac represented mainly by
Bermuda grass and Panicoideae represented largely by Johnson
and Bahia grasses (Tasie 2) [21]. The prevalence of positive skin tests
to 10 common allergens was assessed in a representative sample
of the US population, 6-59 years of age, in the third National
Health and Nutrition Examination Survey. Forty percent of the
population was found to be skin prick test positive to at least one
of the six outdoor allergens. This included 18.1% who reacted to
Bermuda grass extract and 26.9% who reacted to the representa-
tive Northern Pasture grass, perennial rye [22].

Since the five grasses included in the Stallergenes tablet are
all in the subfamily Pooideae both it and the timothy SLIT
tablet will not completely cover the allergenicity of the
Bermuda, Johnson and Bahia grasses. The relevant question is
whether the cross-reactivity of timothy with the other members
of the subfamily provides protection equal to that achieved
using five different grasses. There is a long tradition of using
timothy pollen as a representative for the other members of
this subfamily. Noon [10] in the initial study of AIT studied
several members of the subfamily, found all to elicit reactions
in sensitive patients, but found timothy to yield the most active
extract and used it exclusively for his immunotherapy trials.
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Table 2. Botanical classification of some members of the grass

family — Poaceae.

Pooideae Poeae Poa pratensis
Festuca pratensis
Lolium perenne
Dactylis glomerata
Phalarideae Anthoxanthum odoratum
Agrostideae Agrostis alba
Phleum pratense
Panicoideae Paniceae Paspalum notatum
Andropogoneae Sorghum halepense
Chloridoideae Chlorideae Cynodon dactylon

Modified from [21].

The members of the Pooideae subfamily have two predominant
allergens, group 1 and group 5. Across the Pooideae, there is
90% sequence homology for group 1 allergens and 55-80% for
group 5 allergens [23]. Sensitivity to group 1 allergens is demon-
strable in 95% of Pooideae-sensitized patients, while sensitivity
to group 5 allergens is demonstrable in 65-85% in various stud-
ies [24]. Together the IgE directed toward these two allergens
comprises 60-80% of all the Pooideae-specific IgE in groups of
sensitized patents [24]. However, sequence analysis is not suffi-
cient to predict the degree of immunologic cross-reactivity [24],
which has been addressed at the B-cell level by IgE-inhibition
studies and at the T-cell level by stimulation studies.

A radioallergosorbent inhibition study was conducted in the
USA examining cross-allergenicity among grasses from the three
subfamilies of the family Poaceae [25]. In this study, timothy
extract inhibited reactions to June, meadow fescue, red top and
rye as much as to timothy, but slightly less for sweet vernal.
Bermuda appeared to be allergenically distinct from the North-
ern Pasture grasses, while Johnson and Bahia grasses showed
both shared and unique allergenicity. A 5000-fold excess of tim-
othy pollen extract completely inhibited binding of IgE to four
different grass pollen mixes, each containing 5-10 different
Pooideae grass pollen extracts [26]. The ability to inhibit radioal-
lergosorbent reactions to group 1 and 5 allergens of the five
grasses in the Stallergenes tablet by either the individual grass
extract or the mixture of the five extracts was tested in the sera
of a number of European and the US patients [23]. Two patterns
emerged: 62 and 15% of sera had IgEs directed toward group
1 and group 5 allergens of the five species, respectively that
could be completely blocked by the individual extracts as well as
by the 5-grass mixture. The remaining sera had IgEs against
group 1 or 5 allergens that were not totally blocked by at least
one of the individual extracts. Failure of complete blocking by
timothy extract against the group 1 allergens of the four other
Pooideae species occurred in serum from some patients.

Since the response to immunotherapy is
thought to be largely a T-cell response,
cross-reactivity in T-cell stimulation stud-
ies may be most relevant in assessing the
June/Kentucky blue  effectiveness of timothy monotherapy ver-
Meadow fescue sus a grass-mixture for AIT. Peripheral
) blood mononuclear cells from eight grass-
Perennial rye . . .

allergic subjects were cultured with the

Orchard group 1 and group 5 allergens of the five
grasses used in the Stallergenes tablet [23).

All of the patients’ peripheral blood mono-

Sweet vernal

Red top nuclear cells responded to between 3 and
Timothy 9 of the 10 allergens. In three of the eight
Bahia patients, there was no response to Phl

p I and in two of the eight no response to
Johnson Phl p 5. T-cell epitopes were derived from
Bermuda timothy, Kentucky, orchard, rye, velvet,

barley and canary grasses and cross-

reactivity of CD4" T cells was determined

for these epitopes [27]. The investigators
found some T-cell epitopes from the other Pooideae species that
were minimally cross-reactive with group 1 and group 5 timothy
allergens. Further, they demonstrated that the frequency in the
blood of allergic patients of T cells recognizing these minimally
cross-reactive epitopes was similar to the frequency recognizing
the timothy-derived epitopes and, furthermore, the minimally
cross-reactive epitopes were of Th2-phenotype and were activated
during the pollen season.

Another way to assess cross-reactivity within the Northern
Pasture grasses is to examine the response to immunotherapy.
The potential effectiveness of timothy monotherapy for treating
grass pollen-induced allergic rhinitis was demonstrated by the
study of Varney er al. [28). Forty English subjects with severe
grass pollen-induced allergic rhinitis, uncontrolled by symptom-
atic medication, underwent a single pre- and co-seasonal course
of AIT with tmothy pollen extract. Compared with those
treated with placebo, the active treatment group experienced a
61% reduction in median symptoms and a 79% reduction in
median rescue medication use during the grass pollen season.
Sixty Norwegian adults with allergic rhinitis caused by grass
pollen were treated for 3 years with a partally purified timothy
extract, a crude timothy extract or a mixture of orchard,
meadow fescue, ryegrass and June grass [29]. Attempts were
made to administer biologically equivalent amounts of each
treatment. At the end of 3 years, the reduction in symptoms
with the purified timothy was significantly superior to that
with the 4-grass mix and the reduction in medication use with
the purified timothy was significantly superior to results with
both the crude timothy and the 4-grass extracts.

A reflection of the generation of Treg in response to AIT is
the specific IgG4 response. Sera of 29 subjects who received
28 days of timothy SLIT tablet based AIT and 20 subjects
who had received SCIT for 1-3 years with timothy pollen
extract were tested for IgG4 antbody levels against extracts of
timothy and 9 other members of the subfamily Pooideae [26].
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The Spearman rank correlation coefficients between levels of
IgG4 measured for timothy and for the other individual grasses
varied from 0.92 to 0.98 and for four mixes of 5-10 members
of the Pooideae subfamily the rank coefficient was 0.99. In
another study, SCIT for a few months with timothy pollen
extract increased timothy-specific IgG4 by 3.6-fold and to a
mixture of five Pooideae grasses by 5.8-fold [30]. In the same
study, the late cutaneous reaction to timothy was reduced by
56%, while that to the 5-grass mix was reduced by 54%.

In summary, studies examining the sequence homology, spe-
cific IgE inhibition and T-cell stimulation indicate incomplete
cross-allergenicity of timothy with other members of the Pooi-
deae subfamily. On the other hand, in AIT studies timothy
monotherapy appears to provide similar effectiveness to AIT
with grass-mixes.

Long-term studies

Most of the trials with the timothy SLIT tablet and the 5-grass
SLIT tablet were single grass pollen season studies in which
treatment was initiated 8-16 weeks prior to the onset of the
pollen season. When Stallergenes conducted a 3-year treatment,
2-year follow-up study they continued the same pattern, initiat-
ing treatment either 2 or 4 months before the season, continu-
ing treatment through the season, then stopping until the next
year [18]. ALK-Abello’, on the other hand, in their 3-year treat-
ment study with the timothy SLIT tablet continued treatment
without interruption for the 3 years [31]. Using the two differ-
ent regimens both tablets produced significant clinical improve-
ment that persisted for the 2 years of post-treatment follow-up.

Initiation of treatment

An initial build-up to the maintenance dose is required with
SCIT due to the potential for severe systemic reactions. With
the introduction of SLIT, this practice continued, although
often the period of build-up was markedly truncated. In the
development of the timothy SLIT tablet, it was decided that it
was safe to forego the build-up in dose and initiate treatment
with the maintenance dose tablet. In the development of the
5-grass SLIT tablet, on the other hand, a short build-up of
dosing was employed and this continues with the approved
product, which has a day 1 dose of 100 IR, a day 2 dose of
200 IR and on day 3 and onward a dose of 300 IR [19].

Introduction to the drug

The timothy SLIT tablet (Grastek) rapidly dissolves after place-
ment under the tongue. It contains the same timothy pollen
extract that has been provided for many years by ALK-Abello’
for subcutaneous injection. This timothy extract is of standard-
ized quality (SQ) and contains approximately 20 pg of the
major allergen of timothy, Phl p 5, per 100,000 SQ units. The
approved tablet contains 75,000 SQ or 2800 FDA bioequiva-
lent allergen units (BAU) with approximately 15 pg of the
major allergen Phl p 5 [32]. Non-active components of the tab-
lets include fish gelatin, mannitol and sodium hydroxide. The
timothy SLIT tablet was approved in April 2014 by the FDA

for treatment of allergic rhinitis with or without conjunctivitis
in patients 5-65 years of age [32). Treatment is to be initiated
at least 12 weeks prior to the onset of each grass pollen season.
To obtain sustained effectiveness for one grass pollen season
after cessation of treatment timothy, SLIT tablets may be taken
daily for 3 years [32].

Pharmacokinetics & pharmacodynamics of the
sublingual route

Studies of the fate of sublingually placed allergens were per-
formed with radiolabeled major allergens of Parietaria and Der-
matophagoides pteronyssinus [33]. The protein solutions were
held under the tongue for several minutes, and then swallowed.
There was no evidence of radioactivity in the blood until after
the solution was swallowed. There was evidence of persistence
of the allergen sublingually for several hours. Studies have
revealed that the allergens cross the oral mucosa within 15-30
min and are taken up by antigen-presenting cells, predomi-
nantly Langerhans cells and myeloid dendritic cells (34). These
antigen-presenting cells migrate to draining cervical lymph
nodes where they present allergen-derived peptides to naive
T cells resulting in the induction of IFN-y and IL-10-produc-
ing Treg. A prospective l-year study of the immunologic
response in patients receiving SLIT revealed an early Treg
response that waned and was replaced by an allergen-specific
shift from Th2- to Thl-predominant cytokine expression [35].

Pre-clinical studies

Pre-clinical studies performed in animals included: single-dose
sublingual and intravenous studies in mice, multiple-dose sub-
lingual toxicology studies in mice up to 6 months and in dogs
up to 12 months in duration, genetic toxicology studies and
sublingual reproductive toxicology studies in mice [36].

Clinical efficacy

Three Phase I studies were conducted in adults [37-39] and two
in children (Tase 3) [40]. The adult studies were dose-escalation
in design, with the next higher dose not initated undil there
was preliminary safety data on the lower dose. In general, a
broad range of doses were tolerated without severe systemic
reactions, but there was a clear pattern of increasing frequency
and duration of treatment-related adverse reactions (TRAEs)
with increasing dosing, resulting in a decision to go forward
with 75,000 SQ as the maximum dose [36].

Phase Il studies

One large Phase II dose-finding study was conducted in
Europe and Canada [41]. A total of 855 adult subjects with
grass season rhinoconjunctivitis, confirmed by positive prick
skin test and 77 vitro test for timothy, and without confound-
ing allergies or significant asthma outside the grass pollen sea-
son received either placebo, or 2500, 25,000 or 75,000 SQ
timothy SLIT tablets. The two lowest doses of timothy SLIT
tablet did not provide significant improvement versus placebo.
For all subjects, the 75,000 SQ dose reduced mean symptom
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Table 3. Phase | studies with the timothy sublingual immunotherapy tablet.

Malling et al. (2006)
GT-01

n=>52
18-65 years
Moderate-to-
severe grass
ARC

Single dose escalation: 2500;
25,000; 75,000; 125,000;
375,000 SQ

Pre-seasonal 8 weeks:

2500; 25,000; 75,000 SQ
Pre- and co-seasonal:

2500; 25,000; 75,000 SQ

Two episodes, one moderate one severe [37]
of throat constriction with 375,000 SQ

single dose so study continued with

75,000 SQ as top dose

TRAEs increased with doses. [38]
One or more TRAEs recurred for entire

28 days with 150,000 to 500,000 SQ.
Conjunctivitis and eye itching with

750,000 and 1,000,000 SQ

TRAEs progressively more frequent and [39]
persistent with increasing dose. Mean

Kleine-Tebbe et al. (2006) n=94 Dose escalation, 28 days treatment:
GT-03 18-65 years 25,000; 75,000; 150,000; 300,000;

Grass ARC 500,000; 750,000; 1,000,000 SQ
Calderon et al. (2006) n =43 Dose escalation, 28 days treatment:
GT-04 18-65 years 75,000; 150,000; 300,000;

Grass ARC and 500,000 SQ

asthma
lbanez et al. (2007) n =60 75,000 SQ daily for 28 days outside
GT-09, GT-11 5-12 years the grass pollen season

grass ARC

recurrence of oral pruritus 6.3 days with
75,000 and 18.6 days with 500,000 SQ

Two active treatment subjects withdrew [40]
due to multiple TRAEs in one and severe
asthma attack 16 h after dosing on day 17

ARC: Allergic rhinoconjunctivitis; SQ: Standardized quality; TRAE: Treatment-related adverse reactions.

scores by 16% and medication scores by 28%. When only
patients who initiated treatment per protocol, that is, at least
8 weeks prior to the grass pollen season were considered the
improvement in symptoms was 21% (p = 0.002) and medica-
tion use 29% (p = 0.012). Efficacy of the 75,000 SQ dose was
supported by significant improvement in the Rhinoconjunctivi-
tis Quality of Life Questionnaire scores, number of well days
and specific IgG and blocking antibody activity. All three doses
were well tolerated with adverse events mainly located within
the mouth or throat, of mild or moderate intensity and on
average recurring for about 1 week in the 75,000 SQ group.

Phase Il studies

The 75,000 SQ strength was the only effective dose in the
GT-02 dose ranging study that compared 2500, 25,000 and
75,000 SQ doses. The 75,000 SQ dose was than assessed for
safety and efficacy in children in GT-09 and GT-11 and
proved to have no safety concerns [36]. Safety data from
GT-01, GT-02, GT-03 and GT-04 indicated that the 75,000
SQ dose was the highest that was well tolerated; subjects receiv-
ing 75,000 SQ had only mild TRAEs, whereas more than
20% of those receiving 150,000-750,000 SQ doses experienced
moderate  TRAEs [36]. Based on efficacy and safety, the
75,000 SQ (2800 BAU) strength of the timothy SLIT tablet
was selected for Phase III studies.

Six Phase III randomized, double-blind, placebo-controlled
studies were conducted with the 75,000 SQ tablet in a total of
3094 evaluable subjects (Tasie 4, Fiure 1) [42-47). Three studies
were in adults [42-44], two in children and adolescents [45.46] and
one included both age groups [47]. Two studies were conducted
in Europe [42:46], one in the USA [43] and three in the USA and

Canada [444547]. The inclusion criteria for these studies were
similar. Subjects were required to have a history of allergic rhino-
conjunctivitis during the grass pollen season with no confound-
ing allergies. Confirmation of sensitivity to timothy was required
by both prick skin testing and a class II iz vizro test (0.7 kU/I).
Asthma was allowed, but could not be severe and at enrollment
an FEV1 270% predicted was required. The primary outcomes
in the European studies were the daily rhinoconjunctivitis symp-
tom score (DSS) and the daily rhinoconjunctivitis medication
score (DMS), while in the North American studies the primary
outcome was the total combined score over the entire grass pollen
season, calculated as the addition of the DMS and DSS. The
DSS was based on grading 0-3 (no symptoms to severe symp-
toms) of 6 symptoms: runny nose, blocked nose, sneezing, itchy
nose, gritty feeling/red/itchy eyes and watery eyes. DMS was
based on a score of 6 points for desloratadine 5 mg or loratadine
10 mg once daily, 1 point for each spray of budesonide nasal
spray and 1.6 points for each 5 mg prednisone tablet. Except in
GT-08, eye drops (levocabastine in GT-12 and olopatadine in
North American studies) were also allowed at 1.5 points per
drop. Asthma medication was allowed, when needed, but not
included in the DMS.

The first study in Europe confirmed the safety and efficacy
of the 75,000 SQ tablets that had been reported in the
Phase II study. The first North American study, on the other
hand, failed to meet its primary outcome [43]. The reasons for
this are not clear; however, the subjects in this study had high
levels of symptoms at the beginning of the grass pollen season
suggesting that symptom scores were in part driven by factors
other than grass pollen exposure. The pooled data from the six
studies, including GT-14 that did not meet its primary
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Table 4. Phase Il studies with timothy sublingual immunotherapy tablet.

GT-08 Europe n = 568, >16 weeks pre- and co-seasonal ARC symptom score | 30% (p < 0.0001) [42]
(1st year) ARC RC medication score | 38% (p < 0.0001)
18-65 years Entire grass pollen season
GT-14 USA n =289 8-16 weeks pre- and co-seasonal TCS |14% N.S. [43]
ARC DSS | 6% N.S.
18-65 years DMS | 27%, N.S.
Entire grass pollen season
PO5238 North America n =391 16 weeks pre- and co-seasonal TCS | 20% [44]
ARC (p = 0.005)
18-65 years DSS | 18%
DMS | 26%
Entire grass pollen season
PO5239 North America n = 307 16 weeks pre- and co-seasonal TCS | 26% (p = 0.001) [45]
ARC DSS [26%, DMS | 81%
5-17 years Entire grass pollen season
GT-12 Germany n =238 8-23 weeks pre- and co-seasonal DSS | 24% [46]
ARC DMS | 34%
5-16 years Asthma SS | 64%
Entire grass pollen season
PO8067 North America n = 1301 16 weeks pre- and co-seasonal TCS | 23% (p < 0.001) [47]
ARC DSS | 20%
5-65 years DMS | 35%

Entire grass pollen season

ARC: Allergic rhinoconjunctivitis; DMS: Daily rhinoconjunctivitis medication score; DSS: Daily rhinoconjunctivitis symptom score; TCS: Total combined score.

outcome are provided in Tase 5. It is evident that the timothy
SLIT tablets were equally effective when assessed for the entire
grass pollen season or only the peak weeks.

Other outcomes that were assessed during some or all of
the Phase III trials included asthma symptom/medication
scores, the Rhinitis Quality of Life Questionnaire, Phl p
5-specific immunoglobulin G, subclass 4 and functionally
measured IgE blocking factor [36]. Although only a minority
of subjects in each study had asthma and asthma symptom
scores were low, there were significantly lower asthma symp-
tom scores during the grass pollen season in PO5238 (21%)
and GT-12 (64%) in the groups receiving active treatment.
Rhinitis Quality of Life Questionnaire was assessed in all
Phase III trials except GT-12, the German pediatric study.
Except for the failed North American trial (GT-14), there
was a consistent and statistically significant improvement
of 12-26% in the active treatment group compared with
placebo.

Long-term extension of GT-08

After the initiation of GT-08, it was decided to extend the
study to include 3 years of continuous treatment and 2 years
of follow-up after completion of treatment. Only 351 partici-
pants enrolled in the extension and 241 completed the 5-year
study. The efficacy results for the 5 years are presented
in Tase 6. Although the FDA only accepted the first year of

follow-up as meeting their criteria of efficacy, the results for
the second year were clinically and statistically significant [36].

Additional analyses of the Phase Ill studies

In the analysis of the extended GT-08 study, it was noted that
grass pollen seasons varied considerably in their pollen counts
over the 5 years. This led to an analysis of the relationship
between grass pollen counts over the first 20 days of the grass

Number
Favors Favors  Relative of

MK=7243 placebo  effect 95% Cl subjects
GT-08t m -34% (-42,-26) 568
GT-14 ! -10% (-24,-4) 289
P05238 —a— —-21% (-33,-6) 391
GT-12 —a— —24% (-41,-4) 238
P05239 —a— —26% (-45,-14) 307
P08067 —a— —23% (-36,-13) 1301

T 1

I T T T
-80 60 40 20 0 20
Treatment difference of TCS relative to placebo (%)

Figure 1. Analysis of total combined scores or the entire
grass pollen season across all Phase Il trials.

"Year one data.

Reprinted with permission from [36].
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Table 5. Pooled analysis results for the entire and peak grass pollen season total combined score, daily

rhinoconjunctivitis symptom score and daily rhinoconjunctivitis medication score in six Phase Ill trials of
timothy sublingual immunotherapy tablet.

Entire grass Pollen season

TCS 5.19 (1500) 6.47 (1594)
DSS 3.74 4.50

DMS 1.45 1.97

Peak grass Pollen season

TCS 6.04 (1482) 7.71 (1562)
DSS 4.25 5.20

DMS 1.79 2.51

-19.8 (-24.1, -15.5) <0.001
-16.8 (-21.0, -12.5) <0.001
-26.7 (-34.4, -18.6) <0.001
-21.6 (-26.0, -17.1) <0.001
-18.2 (-22.3, -14.0) <0.001
-28.6 (-36.3, =20.4) <0.001

DMS: Daily rhinoconjunctivitis medication score; DSS: Daily rhinoconjunctivitis symptom score; SLIT: Sublingual immunotherapy; TCS: Total combined score.

Adapted with permission from [36].

pollen season and total combined scores in six trials with timo-
thy SLIT tablet [48]. It was found that the treatment effect was
highly dependent on pollen exposure with the magnitude of
improvement being greater with higher pollen exposure.

In three studies with 480 subjects receiving the 75,000 SQ
timothy SLIT tablet treatment was initiated 4-35 weeks prior
to the grass pollen season. A significant reduction in average
daily rhinoconjunctivitis symptom and medication scores dur-
ing the grass pollen season was observed with pre-seasonal
treatment of at least 8 weeks and the effect increased with
increasing length of pre-seasonal treatment (p < 0.00001) [49].

Pooled data from six randomized, double-blind, placebo
controlled trials was used to compare the efficacy and safety of
treatment with timothy SLIT tablets in mono- and polysensi-
tized subjects [s0]. Eighty percent of subjects in the studies were

polysensitized. There was no difference in the response to treat-
ment between the two groups.

Potential unblinding from local application site
reactions

Due to the high frequency of adverse events in the mouth and
pharynx during the first weeks of therapy with timothy SLIT
tablets, it is possible that many patients receiving active drug will
be unblended. This could result in a greater therapeutic effect
being reported by actively treated patients with, as opposed to
those without, local side effects. In actuality, adult subjects
receiving timothy SLIT tablets and experiencing application site
reactions (n = 619) had somewhat higher mean combined scores
for the entire grass pollen season than those who did not
(n = 492) [36).

Table 6. Rhinoconjunctivitis symptom scores, medication scores and quality of life during five grass pollen

seasons.

N (timothy SLIT 282 172 160 142 137

N (placebo) 286 144 127 115 104

Difference in means 31% 36% 29% 26% 25%

p-value <0.0001 <0.0001 <0.001 <0.001 0.004

Difference in means 38% 45% 40% 29% 20%

p-value <0.0001 <0.0001 <0.001 0.022 0.114

Difference in means 25% 29% 32% 28% 26%

p-value <0.0001 0.0003 <0.0001 0.0011 0.0047

Adapted with permission from [31].
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Table 7. Incidence of treatment-related adverse reactions in Phase Il and Phase Il studies.

Treatment-related AE 1111 (67%)

Treatment-related serious AE 0

Discontinued due to treatment-related AE 81 (5%)

AE: Adverse event; SLIT: Sublingual immunotherapy.
Adapted with permission from [36].

Safety

Sublingual immunotherapy is associated with a high incidence
of recurring oropharyngeal symptoms with initiation of treat-
ment. Each episode lasts a few minutes to a few hours and
they usually cease to occur after an average duration of about
1 week [3¢]. Systemic reactions are uncommon, a few episodes
of anaphylaxis have been reported but fatal or near-fatal reac-
tions have not been reported to date (34 SLIT is considered
sufficiently safe for it to be administered by the patient at
home [321. As a safeguard, the first dose is administered under
medical supervision. In addition in the USA, by FDA mandate,
the patients are provided with and instructed in the use of an
epinephrine auto-injector to be used in the event of a systemic
reaction to the home-administered tablet [32].

389 (24%) 260 (58%) 104 (24%)
1(0.1%) 0 0
15 (1%) 28 (6%) 3 (1%)

In the Phase II and III development of the 75,000 SQ timothy
tablet, 1669 adults and 447 children and adolescents received
active treatment [36]. The occurrence of treatment-related adverse
reactions is given in Tase 7 and the AEs that were reported by
22% in one or more treatment groups are given in Tasie 8.

In the Phase II and III studies, a total of eight subjects reported
nine systemic allergic reactions; none was considered serious and
there were no cases of anaphylactic shock [36]. Six occurred with
the first administration of the tablet, two occurred on the second
day, one of these in a patient who had had a reaction with the
first dose and one occurred on day 42. Five were not treated
while epinephrine was administered in four cases Tasiz 9 [36).

A study was conducted, primarily to assess safety, in 114 sub-
jects with mild-to-moderate grass pollen-induced asthma as

Table 8. Treatment-related adverse reactions reported by >2% in one or more treatment groups.

Ear pruritus 12.5 1.1 7.2 0.5

Eye pruritus 3.0 1.8 34 2.1

Lip swelling 4.0 0.2 7.2 0.5

Lip pruritus 2.3 0.4 2.9 0.2

Oral pruritus 26.7 3.5 24.4 2.1

Mouth edema 1.1 0.8 9.8 0.2

Oral paresthesia 9.8 2.0 5.4 1.2

Tongue pruritus 5.7 0.5 9.2 0.9

Tongue swelling 2.8 0.1 2.5 0

Dyspepsia 2.3 0.1 2.0 0

Throat irritation 22.6 2.8 21.3 2.5

Pharyngeal edema 3.4 0.1 2.9 0

Oropharyngeal pain 1.6 1.0 4.0 1.4

Dry throat 1.7 0.4 2.7 0.5

AE: Adverse event; SLIT: Sublingual immunotherapy.

Adapted with permission from [36].
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Table 9. Symptoms experienced in four patients receiving epinephrine for systemic symptoms.

Swelling of lips, oral itching, dysphagia Moderate
Chest discomfort, dysphagia, dysphonia, Mild
oral/pharyngeal itching, swelling and irritation, rash

Oral itching, sneezing, rhinorrhea and throat irritation Mild

Lip swelling, dysphagia and intermittent cough Moderate

Adapted with permission from [36].

well as rhinoconjunctivitis [s1]. There were no significant differ-
ences between the treatment groups for asthma symptom or
medication scores and no evidence of asthma deterioration
with the active treatment.

Two studies have examined the safety of introducing treatment
with timothy SLIT tablet during the grass pollen season [s253]. In
the first study, 219 subjects received timothy SLIT tablets and
57 placebo beginning during the grass pollen season and continu-
ing for 8-10 weeks [s2]. Treatment-related AEs were reported by
58% of the active and 40% of the placebo, but none was serious.
Three percent of the active and 2% of the placebo groups were
withdrawn due to AEs. In an open-label, observational study
620 patients who began treatment during the grass pollen season
were compared with 42 who began treatment after the season [s3).
Adverse reactions occurred with the first dose in 34.7% of those
beginning seasonally and 50.0% beginning post-seasonally. Reac-
tions led to discontinuation of treatment in 7.4 and 11.9%, respec-
tively. However, there were two serious TRAEs in the in-season
group: an episode of nausea, diarrhea, vomiting, stomach pain,
hypotension and fainting 5 h after the first dose, symptoms clearing
without treatment in 2 h; and asthma, swollen lips and tongue, and
loss of voice on the fifth day, clearing in 2 h following treatment
with antihistamines, corticosteroids and a -adrenergic agonist.

In the 3-year extension of GT-08, in which timothy SLIT
tablets were administered daily throughout the year, most
TRAEs occurred early in the course of treatment [31]. In a
3-year open-label, observational trial conducted in France,
treatment was initiated at least 4 months before the grass pol-
len season each year and continued through the pollen season,
but was then discontinued after on average 5.5 months of treat-
ment each year [s4]. Adverse reactions with administration of
the first tablet were recorded each year. Reactions that were
‘easily tolerated” occurred in 54.6, 38.4 and 33.6% in the three
consecutive years. Reactions lasting >30 min, requiring
symptomatic medication or leading to study discontinuation
occurred in 2.2% the first year, 0.3% the second year and were
not experienced with initiation the third year.

Safety of timothy SLIT tablet versus SCIT

A large placebo-controlled trial of timothy SCIT was conducted
in the UK [ss]. The timothy grass extract was from the same
source as that used in manufacturing timothy SLIT tablets and
the higher of two maintenance doses was similar (100,000 SQ
units). Among the participants receiving the higher dose, early

1 Cetirizine, epinephrine

1 Loratadine, epinephrine, prednisone
1 Loratadine, epinephrine

1 Epinephrine

grade 2 systemic reactions occurred in 17.2% and grade 3 in
4.4%. This compared with 7.8% grade 2 and no grade 3 reactions
in the placebo group. Furthermore, the occurrence of fatal sys-
temic reactions with SCIT is well documented [56]. To date,
none has been reported with SLIT (s7]. Thus, the greater safety of
SLIT over SCIT is well documented.

While the timothy SLIT tablet is clearly safer than the same
extract delivered by injection, caution is indicated in adminis-
tering timothy SLIT tablets to patients who have had systemic
reactions to grass SCIT. Two patients in the Netherlands who
had systemic reactions to grass SCIT experienced anaphylactic
reactions immediately following the first administration of the
timothy SLIT tablet [s8].

Regulatory history

The timothy SLIT tablet marketed in Europe by ALK-Abello’
under the proprietary name Grazax received its first approval in
2006 36]. As of December 2013, it was marketed in 20 coun-
tries. The same timothy SLIT tablet marketed by Merck under
the proprietary name Grastek received FDA approval for the
US marketing in April 2014 [32).

Post-marketing surveillance studies
Post-marketing safety data are derived from 24 observational/non-
interventional surveillance studies and pharmacovigilance data
from use of the timothy SLIT tablet in the European market [34].
The observational/non-interventional studies provide data on
roughly 8500 subjects. The type and frequency of TRAEs were
consistent with those observed in the randomized trials. Serious
local reactions occurred in nine patients. There were six systemic
allergic reactions considered by the physician to be serious, but no
episodes of anaphylactic shock. There were 20 serious asthma
events, none associated with respiratory compromise. These three
types of reactions occurred in a total of 27 subjects (0.32%).
Pharmacovigilance depends on spontaneous reporting and
hence is not useful to estimate incidence. However, as of
30 April 2013, 37 serious systemic reactions but no deaths had
been reported (36]. In 70% of patients, the systemic allergic
reaction occurred on the first day of exposure to the timothy
SLIT tablet and all but two occurred within the first month of
treatment. One episode of anaphylactic shock was reported. It
occurred within 2 min of first exposure and responded
promptly to administration of epinephrine and corticosteroids.
An additional seven patients received epinephrine due to
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hypotension not classified as ‘shock’ and six were hospitalized
for observation. Asthma episodes were reported in most of the
other 72 reported serious adverse events. None required assisted
ventilation or intubation.

Cost-effectiveness

Three studies of cost—effectiveness of the timothy SLIT tablets
have been reported [59-61]. The first two of these studies employed
data from the first year of GT-08, the second study concentrating
on those subjects who also had asthma. The approach was a soci-
etal perspective, including both the direct healthcare costs and
the indirect costs (productivity) [s9). The analysis was limited for
reasons of homogeneity to 493 subjects from the UK, Germany,
the Netherlands, Sweden and Denmark. Data were derived from
the study except for physician visits in the placebo group, which
were derived from the literature. The results were projected for
9 years on the assumption that 3 years of SLIT would be fol-
lowed by 6 years of remission of symptoms. Subjects receiving
active treatment were projected to gain 0.222 additional quality-
adjusted life years (QALYs) over the 9 years. The active treatment
group also had less physician visits, medication use and produc-
tivity loss. The calculated cost, in Euros, per QALY varied from
12,930 to 18,263 in the seven Northern European countries,
which is well within the UK guidelines that a cost <29,000 Euros
per QALY is considered cost-effective. The second study exam-
ined 151 subjects in the same study who also had asthma (60).
Methods were similar to the first study, except reduced produc-
tivity was estimated from the literature. In this analysis, the gain
in QALY over the 9 years was estimated to be 0.197 at a cost per
QALY of 4319 Euros. The third study used data from the
GT-12 study conducted in children in Germany [61]. A model to
evaluate the timothy SLIT tablet compared with placebo exam-
ined management of symptoms, impact on resource use and
development of asthma, again using a 9-year perspective. The
data from the study was supplemented by the number of physi-
cian visits, which was based on a European survey, the likelihood
of developing asthma derived from the PAT study [62] and impact
of asthma on health-related quality of life derived from the litera-
ture. In this analysis, the cost per QALY was 12,168 Euros, again,
well below the UK threshold of 29,000 Euros.

Adherence

Adherence to SLIT has been reported to decline to low levels
over the course of 1 or several years. A study of adherence to
AIT was conducted in the Netherlands using a community
pharmacy database [63. Only 7% of patients prescribed SLIT
completed a 3-year course of treatment and the median dura-
tion of adherence to treatment for SLIT was only 0.6 years.
Adherence to SCIT was examined in the same study, the 3-year
completion rate was 23% and the median adherence to
treatment was 1.7 years. Thus, SCIT adherence was about
three-times that of SLIT by either measure. There is little infor-
mation on adherence that specifically relates to the timothy
SLIT tablet. One study did examine adherence by 261 European

subjects to the tablet over the course of a year, comparing

adherence with and without an electronic compliance device
container with a programmable acoustic alarm [64]. Subjects
returned to the clinic to record adherence after 2, 24 and
48 weeks. Excellent compliance, defined as 290% was recorded
by 79% using the device and 78% not using the device.

Future directions

A multinational, parallel-group, double-blind, placebo-controlled,
randomized trial examining the prevention by the timothy SLIT
tablet of the development of asthma in children with grass—
induced rhinoconjunctivitis is underway [¢s]. Children 5-12 years
will be treated for 3 years with timothy SLIT tablets or placebo
and they will be followed for an additional 2 years after completing
treatment. Thus far, 812 children have been reported to have been
randomized into this study, termed Grazax asthma prevention.

Conclusion

The timothy SLIT tablet is the result of years of clinical inves-
tigations. First, monotherapy with timothy was chosen, based
on studies indicating that there was a high degree of cross-
reactivity with other members of the Pooideae subfamily and
that immunotherapy with timothy effectively reduced symp-
toms in northern-grass allergic subjects. Dose ranging studies
were performed and a sublingual dose of 75,000 SQ units or
2800 FDA BAU was selected that contains 15 [g of the major
timothy allergen Phl p 5. The same dose was found to be safe
and effective in children and adolescents. Six pre- and co-
seasonal Phase III studies with over 3000 evaluable subjects
were conducted, three in adults, two in children and adoles-
cents and one in both. One US adult study did not meet its
primary end point, but the other five demonstrated reductions
in the total combined score over the entire grass pollen season
ranged from 20 to 30%. Additionally, one adult Phase III
study was extended to include 3 years of continuous treatment
followed by two post-treatment observational years. This study
demonstrated that the 3 years of active treatment were followed
by persisting and significant benefit for the next 2 years. In all
the developmental studies, safety has been carefully monitored.
While brief and transient local application site reactions occur
in about half the subjects, these have usually ceased to occur
within a few weeks. Rare systemic reactions have been reported,
often with the first dose that is administered under observation
in a physician’s office. No near-fatal or fatal reactions have been
reported, even in post-marketing data from Europe where the
tablets have been approved and have been in use for over 8 years.

Expert commentary

AIT remains the only treatment for allergic rhinits or allergic
asthma that is disease modifying, that is, that has a persisting
benefit after completion of a prescribed course of treatment.
Despite this, and despite the fact that the degree of symptom
reduction with AIT exceeds that regularly accomplished with
antihistamines or topical corticosteroids, subcutaneous AIT is
greatly underutilized. The reasons are the concerns for safety
and the resulting requirement that all injections must be
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administered in a physician’s office. Many patients dislike
‘shots’ and dislike to or do not have time to make weekly and
monthly visits to the physician’s office and then wait the requi-
site 30 min after each injection. Sublingual immunotherapy is
much less likely to result in a systemic reaction, and those that
have occurred have not been near-fatal or fatal. Therefore, after
a first safety dose in the physician’s office, it is taken by the
patient at home. This should appeal to many patients, some of
whom would be willing to tolerate the inconvenience of SCIT
for the relief it offers, plus many for whom SCIT is not a via-
ble option but a home-administered treatment would be. We
do not know how much each of these types of patients has
contributed, but we do know that in many European countries
new prescriptions for SLIT far exceed those for SCIT. The
major limitation of SLIT is that only one allergen extract is in
each tablet. It is good that both grass and ragweed SLIT tablets
have been approved, as that will allow treatment of the two
major warm weather allergens in the USA. There are not much
data available as to how many patients will find treatment of
grass and ragweed sensitivity sufficient. Although most SCIT
patients now receive multiple allergens in their injections, it is
not clear how many of these allergens are the cause of signifi-
cant clinical symptoms and how many represent inconsequen-
tial sensitization. Certainly, the introduction, at a later time, of
tablets for treating house dust and cat allergy will expand the
number of patients for whom SLIT can provide relief for their
major allergies. Will there be SLIT tablets for other allergens,
such as trees, western weeds, molds and dogs? With the possi-
ble exception of the introduction of a birch pollen tablet, it is
unlikely that tablets will be developed for the many unstan-
dardized allergens. Will there be a muldallergen tabler? Very
likely not, this would require an extremely expensive develop-
ment program to meet FDA requirements for approval.

Five-year view

Since treatment with the timothy SLIT tablet should be initi-
ated 12 or more weeks prior to the onset of the pollen season,
its approval in April 2014 has come too late for effective use in

this year. For subsequent years, the success of commercialization
of the timothy SLIT tablet will depend on several factors: the
appropriate patients must be identified in the middle of the
winter and placed on treatment; since these are patients who
have not elected for immunotherapy in the past, they may not
be consulting a specialist in allergic disease; this suggests that
identifying the appropriate patients and getting them to the
physician’s office in the middle of the winter will depend to a
large extent on aggressive direct-to-patient advertising. There-
fore, the success in promoting the use of the timothy SLIT tab-
lets may depend greatly on the strategies and investments of the
manufacturer/marketer. Given the availability of both a North-
ern Pasture grass and a short ragweed tablet, there probably exist
a large number of patients who would be interested in reducing
their allergic rhinitis symptoms during the warm months of the
year (June through September) when it is pleasant to be out
doors. The success of these tablets will depend on identifying
those patients. One limiting factor will be the regions in the
USA where these two pollens predominate. Certainly in
the southern states there are grasses that differ significantly from
the Northern Pasture grasses for which the timothy SLIT tablet
will provide little or no benefit. Also with short ragweed, there
are non-cross-reactive weeds predominating in the western states
for which the ragweed tablet will provide no benefit.

Information source

The reader is referred to the US Food and Drug Administration/
Allergenic Products Advisory Committee/2013 meeting materi-
als 11-12 December 2013. This site contains FDA briefing
documents for both the timothy and the 5-grass SLIT tablets.
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Key issues

e Grastek is a rapidly dissolving tablet for sublingual administration containing 2800 bioequivalent allergen units, or 75,000 standardized

quality units of timothy pollen extract.

Timothy pollen is cross-reactive with other members of the Pooideae subfamily or Northern Pasture grasses, but has limited or no cross-

reactivity with southern grasses such a Bermuda, Bahia and Johnson grasses.

Treatment with the tablets should be initiated at least 12 weeks before the onset and continued through the pollen season.

e \When administered continuously for 3 years, cessation was followed by persisting clinical benefit for the 2 years that were monitored.

home on a once-daily schedule.

The first dose should be administered in a health care setting under observation by a physician, but subsequent doses are taken at

e Local administration site adverse reactions, mostly itching and occasional swelling are experienced by about half the patients. They are

brief and usually recur only for the first 1-2 weeks.

systemic reaction.

Systemic reactions are rare, usually mild to moderate, have never been fatal or near fatal.
The US FDA has mandated that patients be prescribed and taught how to use an epinephrine auto-injector for use in the event of a
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