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Summary Subcutaneous immunotherapy has been used successfully to treat atopic dis-
eases for many years. However, its use is associated with several problems, the
most bothersome being systemic allergic reactions. This has led to evaluation of
alternative methods of treatment, including oral immunotherapy. For the most
part, oral administration of allergens has not proven an effective substitute be-
cause of the lack of potency. Extraordinarily large oral doses were required to
achieve clinical improvement, but even these doses were ineffective with some
allergens.

To resolve this difficulty, we have developed a novel system of encapsulating
allergens which protects them from the destructive effects of gastric acid and
pepsin. Most importantly, encapsulated allergens administered orally to mice
elicited vigorous systemic immune responses, with stimulation of predominantly
CD4+ T helper type 2 lymphocytes.

Three studies of encapsulated short ragweed pollen extracts (eSRW) in short
ragweed (SRW)-sensitive humans have been done. Treated patients developed
high titres of SRW 1gG antibodies, had blunting of the expected anamnestic
increase in SRW IgE antibodies, downregulated the expected seasonal increase
in nasal SRW IgA antibodies and had a decrease in nasal sensitivity to SRW on
provocative testing. Symptoms were significantly decreased in treated patients if
they could tolerate a high dose of eSRW. This was accomplished without inducing
any systemic reactions, with an oral dose only slightly higher than that used in
high dose subcutaneous immunotherapy.

These encouraging results suggest that encapsulated allergens have the poten:
tial to become important therapeutic agents in immunotherapy.

The objectives of this review are to examine theasthma and in individuals with anaphylactic sensi-
potential of oral allergen immunotherapy to treattivity to hymenoptera sting:3! Despite the recent
allergic diseases, the rationale for considering it agmtroduction of many potent pharmacological
an alternative to subcutaneous immunotherapyagents which can significantly alleviate allergic
and how the use of encapsulated allergens magymptoms, interest remains high in this treatment
eventually make oral immunotherapy the preferredas it is the only biological disease modifier that can
mode of immunotherapy. produce long term improvement of allergic dis-

Subcutaneous allergen immunotherapy hagases, thereby reducing the need for pharmacologi-
been in use since 1911. Its efficacy has been cortal intervention. Furthermore, the salutary effects
firmed in patients with allergic rhinitis, allergic of immunotherapy usually persist after its discon-
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tinuation[4! The classic technique for subcutane-allergic reactiori!3.14 This is the phase to which
ous allergen immunotherapy consists of subcutamany investigators attribute the inflammatory com-
neous injections of allergen extracts at frequent inponent of atopic diseases, particularly astf#la.
tervals (usually weekly or biweekly) with small However, regardless of the actual role 1gG anti-
increments in dose with each injection until thebodies play in reduction of symptoms by immuno-
highest tolerated dose or an arbitrary maximumtherapy, a successful immunotherapy regimen,
dosage is reached. Although this treatment usuallywhen conventional allergens are used, is always
results in a significant decrease in allergic symp-accompanied by a vigorous IgG antibody re-
toms, they do not necessarily entirely disappear. sponsd!6l
There are many other immunological phenom-

1. Immunological Effects ena associated with the administration of subcuta-

of Immunotherapy neous immunotherapy which could contribute to
éhe observed benefit. These inclufet’-24]
abrogation of the expected seasonal anamnestic
increase in specific IgE antibodies

The mechanism(s) responsible for the observe
decrease in symptomatology with subcutaneous
immunotherapy has been and remains a conten- Lo o i
tious issue. The earliest reported immunological d€crease iim vitro allergen-specific peripheral
change associated with immunotherapy was an in- Plood T cell proliferation _
crease in allergen-specific IgG antibod@ghese * decrease in histamine-releasing factors
antibodies were called ‘blocking’ antibodies and*® decrease in histamine release from peripheral
were thought to bind the inhaled allergen before it blood basophils by specific allergen
could reach the mast cell surface and trigger th@ reduction of the late-phase skin test reaction
release of mast cell mediators by cross-linking of* €ventual decrease with time in levels of aller-
allergen-specific IgE antibodies bound to the high gen-specific IgE antibodies
affinity FceR1 receptors on the mast cell sur-+ inhibition of allergen-induced mediator release
facel®7] The dilemma with ‘blocking’ antibodies ¢ decrease of tissue eosinophils and mast cells.
was that some patients with a successful clinical Most recently, emphasis has been given to the
outcome with immunotherapy had low titres of al- potentially beneficial changes in the T cell cytokine
lergen-specific 1IgG antibodies, whereas other paprofile induced by immunotherapy. Atopic dis-
tients with high IgG titres had a poor result, imply- eases are classic examples of the T helper cell types
ing that other immune mechanisms could bel and 2 (F1/Ty2) paradign?®! Prior to initiation
playing a part in generating the observed clinicalof immunotherapy, the cytokine profile detected in
benefitl8l Also, it was reported that some improve- studies with stimulated peripheral blood T lympho-
ment was seen with immunotherapy before any riseytes from atopic patients is that of a typicalT
in IgG antibodies could be detectédMore re-  pattern with production of interleukins (IL)-4, -5,
cently, emphasis has been given to increases ifB, -10 and -13 and low levels of IL-2 and inter-
antibodies in the 1G4 subclass of IgG as the majoferon+.[25.26] With long term immunotherapy, a
source of blocking antibodies. Although this inter- change to a partial I pattern may occur, with
pretation of IgG4 antibodies is disputed, this is theproduction of both IL-4 and interferon?7.281 |t is
principal subclass of IgG antibodies which in- most likely thatimmunotherapy induces the devel-
creases during long term immunother&fy2 opment of allergen-specificqyL cells from the un-

Two further potential roles for immunotherapy- differentiated population of CD4+ T cells, as the
induced 1gG antibodies in producing clinical ben- original highly polarised g2 cells are probably re-
efit are the inactivation of mast cells by cross-sistant to change in phenoty8. This shift in
linking of FoyRIl and FeRI receptors on the cell cytokine production is modulated by the genera-
surface, and the attenuation of the late phase of thigon of IL-10, predominantly by g2 cells[2% The
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presence of IL-10 prevents excessive activation oflouble-blind placebo-controlled trials of oral im-
Tul cells, and, thus, would preclude long term im-munotherapy were performed, the potency of
munotherapy from inducing an autoimmune dis-orally administered allergens was called into ques-
ease. The outcome is a mixed cytokine patterngion. In 2 placebo-controlled studies in Sweden
This altered cytokine profile may be involved in with oral birch pollen, the oral allergen dose
producing many of the immunological alterations needed to produce statistically significant im-

associated with immunotherapy that are “Stedprovement proved to be extremely high, up to 200

above. times the cumulative subcutaneous immunother-
apy dose for birch pollen extrdé?:3¢l Increases in
birch pollen—specific IgG antibodies did occur, but
were less than the levels usually attained during

The major adverse effect of standard subcutanesubcutaneous immunotherapy. Serum birch
ous immunotherapy is the induction of systemicpollen—specific IgE antibodies rose prior to the
allergic reactions. These can be severe enough fgirch pollen season with oral immunotherapy, and
resultin an occasional fatali}] Other lesser con-  seasonal blunting of further rises of birch-specific
cerns are its relative high cost because of intensivgye antibodies did occur in the treated patients.
usage of medical personnel for administering in-some of these studies were performed with the oral
jections, the inconvenience of weekly injectionsyirch pollen extract encased in enterosoluble cap-
a_md the length of time required to reach atherapeus-ules, but, surprisingly, this did not affect the re-
tic dose. quirement for very high doses. The reason for the
lack of protection of the allergen contained within
enterocoated capsules is not apparent.

In a study with oral ragweed pollen extract con-

To overcome the limitations of subcutaneousducted in the US, the dose requirement for definite
immunotherapy as listed in section 2, investigatorslinical improvement with increases in allergen-
have pursued 2 alternative approaches. specific IgG antibodies was also excessive, 100

The first is to modify chemically the structure times the cumulative subcutaneous dé%eDur-
of the allergens used in subcutaneous immunotheing one oral immunotherapy study with dust mite
apy to decrease their reactivity with specific 19E extracts, 5 times the cumulative subcutaneous dose
antibodies bound to mast cells while maintainingyag required to induce a significant beneficial ef-
their ability to stimulate production of specific I9G fect on patients with mite-related rhinitis and
antibodies. Exgmples of such modifications in-;¢ihmd3el |n the majority of studies with grass
clude aggregation of allergens by glutaraldehydepouen extract and in one study with cat allergen
or chemical modification by formaldehy@:33] . . 03 '
This approach has not as yet yielded an approve(cai\/en high doses .haV(_a b(_aen.meffec ’

One encouraging finding in the successful dou-

immunotherapeutic product in the US. le-blind studi f oral i th th
The other alternative is to change the route mb €-blind studies ot oral immunotherapy was ihe

allergen administration, in particular to an oral rare ogcurrence of systemic reactions despite using
form. With oral immunotherapy, the administra- V€rYy high oral doses. Nonetheless, oral immuno-
tion of allergens is simplified, and the involvement therapy seemed economically impractical because
of medical personnel with treatment is curtailed.of the high dose requirement, and of equivocal ef-
Up to 1986, many uncontrolled studies of oral im-fectiveness as only a few allergens could be admin-
munotherapy were done with variable results andstered by this route with the expectation of clinical
claims (reviewed in Taudd#fl). However, when success.

2. Limitations of Standard
Subcutaneous Immunotherapy

3. Alternatives to Standard
Subcutaneous Immunotherapy
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No studies of the changes in cytokine profileresponse. Other control mice, which did not re-
induced by oral immunotherapy have been perceive cimetidine but were fed ovalbumin and then

formed as yet. challenged, made no response to an injection of the
antigen, indicating the induction of oral tolerance.
4. Premise for the Use of Encapsulated The final and the most convincing confirmation
Allergens in Oral Immunotherapy of the importance of gastric digestion on the immu-

. nological outcome of a fed antigen was provided
| d £ all tract with i eby experiments in which either native bovine se-
oral doses ot allergen extract with oral ImMmuno- . 41 min or peptic fragments of bovine serum
therapy is bgcagse of degr.adauor.] of the aIIergeIAIbumin were injected directly into the ileum of
extract proteins in the hostile environment of themice. lleal injection of native bovine serum albu-

stomach by low pH and pepsin, which is fOIIOWedmin induced an immune response in the mice,

gz;uggireg'%enstf: b?/esirl)zgsm;;:;g%;rg?ltlr:gt?;yvhereas direct injection of pepsin-derived frag-
muﬁe events associn)ited with immunothera Subments of bovine serum albumin into the ileum pro-
PY: SUBjuced immunological tolerand4s]

cutaneous |mmgnoth_era_py W'Fh convgn_tlonal The tolerisation of CD4+ cells, particularlyT
allergens results in active immunity to the injected . .
cells, by pepsin-induced allergenic fragments

aIIergen. To initiate activation of the |mmqne Sys- could be an adverse occurrence for a successful
tem in the gut, we postulated that a protein had tg

be presented unaltered in its native conformationOUtCome with immunotherapy. Thus, when an al-
pr . lergen, which lacks protection from gastric diges-
and in adequate local concentration, to Peyer

patches. To establish the validity of these hypothesglon’ s fed, & ”."XEd signal is given o the immune
) system. Gastrically created allergen protein frag-
ses we performed a number of studies to exploré

. : . ) ments may generate immune tolerance to their con-
the role of gastric digestion on the ultimate immu-,__. . . -
. . tained allergenic epitopes, whereas the surviving
nological outcome to a fed antigen.

First. we showed that epsin digestion of oval intact allergenic proteins would engender active
Irst, w W pepsin digest v immunity to them. Also, the intact proteins may

hospholi A and short d oll i have some difficulty achieving sufficient local con-
phospholipase A and short ragweed potien ex rac(Eentration for activating the gastrointestinal muco-

Egsduei{egoir;d;ﬁgnseﬁggﬂi;ag:ces:gaﬁa:;:cedr:?CefSrgonsal immune system because of the dilutional effect
9 . antig ag-o¢ gastric secretions. Therefore, feeding allergens
ments. Whether administered to mice intraperito-

neallv. intravenouslv or orallv. th traaments in which are unprotected from gastric digestion
eally, Intravenously or orally, tnese fragments in-, g produce a suboptimal outcome for oral

ﬂnmunotherapy. In addition, this impaired immune
response explains the necessity for using large
Hoses of oral allergen for an effect with oral immu-
notherapy.

immunogenic on&?#-461 The mechanism for toler-
ance induction by antigenic fragments has not bee
elucidated as yet.

A second line of evidence for the important role
of gastric activity in induction of oral tolerance
came from experiments in which mice were fed
ovalbumin, but in whom the digestive effects of the
stomach were bypassed by blockade of gastric To obtain an immunogenic signal by oral admin-
acid with cimetidind4”] This resulted in priming istration of allergens/antigens, several approaches
the animals to respond partially with a low level of have been taken, including the use of mucosal ad-
antibody production to an injection of ovalbumin. juvants such as cholera toxin, incorporation of the
Control mice, which were fed water and injectedallergens into genetically engineered live bacterial
with ovalbumin, made a more substantial immunevectors, integration into liposomes and presenta-

5. Development of Encapsulated
Allergens and Antigens
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tion in biodegradable microsphefé%53We have tolerance to ovalbumin was abrogated by an oral
elected to take the last approach to avoid the toxiehallenge with encapsulated ovalburf.The

city of the known mucosal adjuvants such as cholmurine serum antibodies induced by orally fed en-
eratoxin, the potential difficulty of including aller- capsulated antigens/allergens in mice were com-
gens in bacterial genomes and the instability Ofposed of 1gG1, IgE and IgA immunoglobulin
liposomes. _ classes and subclasses, implying that encapsulated
_ The technique developed by us for encapsulatyntigensyallergens given orally predominantly ac-
ing allergens and antigens involves a water-solubley -+o cpa+ T2 lymphocyted” Also, antigen/

system with a pH-dependent coating which pro-y 0 4en_specific secretory IgA antibodies were
tects the contents during passage through the harsah. g P y 4

- ) . Stimulated in the gastrointestinal tract of the
acidic environment of the stomach. Upon passin g

- 55] . ) .
into the duodenum, the encapsulated allergengplce' Furthermore, antibody-secreting cells

antigens are released explosively in a ‘burst’ inmeasured _bY the ELISPOT assay, and md_uced by
sufficient amounts locally to initiate an immune orally administered encgpsulated ovalbumin, were
response in Peyer's patches. Briefly, allergens/OUNd more frequently in the Peyer's patches lo-
antigens are solubilised in a solution containingt@ted in the proximal third of the small intestine,
polyvinylpyrrolidone as a binding agent. This so- although they were present in lesser numbers in the
lution is then spray coated onto a sugar/starch cor@wer small intestin&’l This is in accord with the
using a Wurster bottom spray process. Then, théissolution characteristics of the encapsulated al-
allergen/antigen-covered cores are enterocoatelg¢rgens. Murine ovalbumin-specific B and T lym-
with an aqueous dispersion of a pH-sensitivephocytes originating in Peyer’s patches migrated to
methacrylic acid copolymer (Eudragit L30D). The mesenteric lymph nodes, the spleen and the gastroin-
resulting encapsulated allergens are protected frortestinal lamina propria, in accordance with the con-
dissolution at pH 1.2 (gastric pH) for 24 hours butcept of the common mucosal immune sysiEFe]
dissociate rapidly at pH >5.5, releasing the aller- |t is probable that the exceptional potency of
gens in their native state. Most importantly, thisthis novel system of antigen/allergen encapsula-
procedure avoids the use of organic solvents whiclion involves additional factors beyond evasion of
frequently denatures allergens and antigens. Thigastric destruction and maintenance of native anti-
is a major hurdle for many biodegradable encapsugen/allergen structure during manufacture. The
lation processes such as those which employ DL'study with cimetidine in mice with an oral un-

e ey . .
lactide-co-glycolide®*! Thus, the final product is %ncapsulated antigen (section 4) detected low anti-

able to evade the destructive events in the Stomacbody titres which were considerably less than those

and permits the allergenic/antigenic proteins to beusually elicited by encapsulated antigékAlso,

presented in their native state and in high concen- . )
nterocoated capsules containing antigens or aller-

s patches located in the duodenunf
and elsewhere in the intestine. gens have not proven very succesBfllAs yet

Murine studies with a variety of orally admin- untested hypotheses to e.xplain the increfased po-
istered antigens/allergens encapsulated by thitency of encapsulated antigens/allergens include:
technique, including ovalbumin, bovine serum al-* encapsulated antigens/allergens may retain a
bumin and a number of inhalant allergen extracts, Partial particulate state after dissolution
have confirmed that such encapsulation produces antigen/allergen uptake is facilitated by core
significantly enhanced immunological potency —components such as polyvinylpyrrolidone
when these antigens/allergens were given orallys the ‘burst’ of antigen/allergen release is so com-
Vigorous primary and secondary responses were pact that a very high local antigen/allergen con-
elicited[>*55 Even previously established immune  centration is available at a Peyer’s patch.
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6. Clinical Studies with Orally prior to the ragweed pollination season is an antici-
Administered Encapsulated Short pated occurrence in immunotherapy studies em-
Ragweed Pollen Extract ploying potent allergen&? Also, during the rag-

. . . L . weed season, the expected seasonal anamnesti
The achievements with oral immunisation with .. 556 in serum SRW IgE antibodies was blunted.
encapsulated antigens/allergens in mice describegh ..o \\ o< o change seen in IgG titres of control

in section 5 led to consideration of encapSUIateqndividuals. The mean highest daily dose of eSRW
allergens as immunotherapeutic agents for treat(27_8 ug of Amb a 1) required to achieve these
ment of human atopic diseases. Initial experiment$acts was only slightly higher than the dose of
in mice demonstrated that encapsulated short ragsp\w used in high dose subcutaneous immunother-
weed pollen extract (eSRW), dispensed orally Oapy (20 to 24u1g of Amb a 1). Doses greater than
mice, was capable of producing potent primary im-30,,4 of Amb a 1 caused a disproportionate inci-
mune responses in naive mice and significant seGence of gastrointestinal adverse effects. The max-
ondary immune responses in mice that had beefy,m gose was achieved within 7 weeks and the
primed with short ragweed pollen extract (SRW)treated patients experienced no reactions other than
administered intraperitoneally in alufil The g gastrointestinal ones. In this open study, the 9
preparation of eSRW used in these and subsequeffeated patients fared clinically better during the
studies showed the typical dissolution profile of aNragweed pollination season than the untreated pa-
encapsulated antigen/allergen, releasing the SRWegnts.

proteins in solutions with pH >5.5. The released (pe explanation suggested for the lack of sys-
proteins were in their native form as confirmed bytemic reactions in this study was that the onset of
RAST inhibition, ELISA inhibition and isoelectric the rise in SRW |gG and |gE antibodies was simul-
focusing patterns. Repeated testing of eSRW storeghneous in 7 out of 9 patients. This is contrast with
at 4 and 21°C showed that the Amb a 1 componenjatients treated with subcutaneous SRW immuno-
of eSRW, which is the major protein allergen pres-therapy, in whom the onset of rise in SRW IgE anti-
ent in short ragweed pollen, was stable for morgyodies preceded the rise in SRW IgG antibodies by
than 4 years. We next attempted to employ this oradeveral week&°! This delay in the development of
encapsulated allergen as an immunotherapeutiggG blocking antibodies associated with subcuta-
agent in atopic humans with ragweed allergicneous immunotherapy exposes patients to a height-

rhinoconjunctivitis (hay fever). ened risk of systemic reactions during this period
In a phase | open clinical trial, 9 ragweed- of time.

sensitive patients were treated with oral eSSRW con- These positive results from the first investiga-
taining doses up to 3§ of Amb a 1 (doses of tion encouraged us to perform a double-blind pla-
eSRW in this review are expressed in terms of theebo-controlled trial the following ye&# 21
major allergenic protein contained in short rag-SRW-sensitive patients were treated with oral
weed pollen, Amb a 1§® The effectiveness of this eSRW while 20 matched SRW-sensitive patients
treatment both in serological results and sympyeceived oral placebos. Doses were given daily.
tom/medication scoring was gauged by compari-The average highest dose was p8.8f Amb a 1
son with the results obtained in a group of 9(24ug was the contemplated highest dose). The
matched SRW-sensitive patients who received nareated patients developed high titres of serum
treatment. Treated patients developed high titres 0SRW IgG antibodies (geometric mean 1.15 mg/L
SRW-specific IgG and IgE antibodies prior to the at baseline increasing to 21.2 mg/L at the peak), as
ragweed season. The average increase in IgG antivell as increased SRW IgG4 subclass antibodies in
bodies was 440% from baseline to peak titre. Thel4 of 21. The magnitude of the increases in SRW
large increase in SRW IgE antibodies observedgG antibodies found in this study and the previous
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one is comparable with the increases in IgG anti- Another double-blind study of eSRW adminis-
bodies found in studies with subcutaneous immudiration to ragweed-sensitive patients was per-
notherapy when a comparable 1gG antibody assaformed at the University of Pittsburgh, where nasal
is used (ELISA}!2 Placebo-treated individuals provocation studies with SRW were also per-
had no change in their IgG titres. Furthermore, thdormed®® In this study, 10 patients received
treated patients developed increased titres of allel©SRW with a slightly more aggressive administra-
gen-specific IgE antibodies (prior to the pollina- tion schedule (highest dosej#tof Amb a 1) and
tion season), and experienced regulation of the ex? patients received placebo. At the end of the study,
pected seasonal increase in SRW IgE antibodielfeated patients shoyved statis;ica!ly significantly
(9% increase in treated patients, compared wittl€SS Symptoms and signs following intranasal SRW
59% increase in placebo-treated patients; p —challenge (p < 0.05). In this small study, the treated

0.009). Although only the treated patients made é)atients had fewer symptoms during the ragweed

small amount of nasal secretory SRW IgA antibod-S€ason than placebo-treated patients, but this dif-

) . S . ference did not reach statistically significant lev-
ies prior to the ragweed pollination season, durin

the season the natural exposure to ragweed pollgtenls' Again, SRW 1gG and 1gG4 levels rose with

duced | . f SRW | reatment without any change occurring in pla-
produced very large increases o nasal SeCT&apo-treated individuals. No reactions occurred

tory IgA antlbO(jles in both groups of patlent_s during treatment except gastrointestinal ones (25%
(117% increase in treated patients, compared withy¢ 1 "+ aataq patients)

717% increase in placebo-treated patients; p =

0.01). ThIS dowr_lregulauon of th_e_ seasonally in- 7 conclusions

duced increase in allergen-specific secretory IgA

antibodies with eSRW treatment may be relevant Can encapsulated allergens at the present be
in treatment of the mucosal atopic diseases, asonsidered the future mode of oral immunotherapy

secretory IgA antibodies are the most potent of th®"» €ventually, even the replacement for subcutane-
immunoglobulins for inducing eosinophil de- ©US |_mmun0therapy? It is obviously p_remature at

granulations?) Despite insubstantial pollen counts this time to attempt to make any such inference. In

during the ragweed pollination season (the IOWes{he second clinical trial discussed in section 6, the

pollen counts recorded in a period of 10 years inl9 of 21 patients who received high dose oral im-

L . . . . >a!ig -
Cincinnati), the symptom/medication scores in the_munot.herapy ( pf Amp a 1/dose) had §|gn_|f
; . icant improvement in their symptom/medication

treated patients were less during the peak weeks o . . . .
L . scores. This confirms the need for high dose im-
the ragweed pollination season in the treated pa- .
munotherapy for success with potent oral aller-

tients than in the placebo group (4.28 versus 6.18'enS which has been the case for subcutaneous
p = 0.059). These differences became statisticall mmdnotherapiﬁ?“ﬁf’] The third study had too few
significant (p = 0.03) in the subgroup that could p4jients included and thus too low a statistical
tolerate the highest dose of eSRW, pg@f Amb 46 for a positive clinical result to be detected.
a 1, which included 19 of the 21 treated patientSppyijously, more double-blind studies will be re-
Gastrointestinal adverse effects occurred in only 4yuired to establish the therapeutic adequacy of oral
patients. Two of these eventually tolerated theencapsulated SRW extracts, as well as studies
highest dose of eSRW. No systemic reactions ocwhich encompass other major allergens such as
curred. Again, the onset of the rise in serum SRWgrass pollen and dust mites.

IgG and IgE was concurrent in 16 of the 21 treated Some of the immunological changes that occur
patients. While SRW IgE antibodies did rise ini- during subcutaneous immunotherapy, as enumer-
tially in 4 patients, their SRW IgG antibodies beganated above, were found during oral immunother-
to increase during the next 2 weeks. apy with an encapsulated allergen. High titres of

O Adis International Limited. All rights reserved. BioDrugs 1998 Apr; 9 (4)



268

Litwin et al.

IgG-blocking antibodies were detected, which

were quantitatively comparable with those found -

in studies where subcutaneous immunotherapy

was employed. Production of IgE antibodies was 2

stimulated by treatment, and the seasonally in-

curred increase in allergen-specific IgE antibodies 3.

was blunted!? In addition, it was shown that:

 this new encapsulation technique preserves the 4.
allergenic epitopes, at least those in SRW

» allergen-induced nasal reactivity diminishes
with treatment

» there is a unique partial suppression of the sea-

sonally induced increase in nasal allergen- 6.

specific secretory IgA
» the dose of oral allergen needed to produce these?.

immunological changes and clinical benefit was
only slightly higher than that used in high dose
subcutaneous immunotherapy.

This last finding is very different from the ex-
perience with unencapsulated allergens. Also, the ®
time to reach the highest oral dose was short (7
weeks). Finally, and very significantly for the 10
widespread application of oral immunotherapy
with encapsulated allergens, administration of this
improved oral immunotherapeutic agent was not
accompanied by any systemic reactions. More than
40 patients have received this new oral aIIergenlz'
without any reactions other than mild gastroin-
testinal ones. In a review of 20 published studies'*
of conventional subcutaneous immunotherapy,
12.9% of the patients developed at least one sys*
temic reaction during their course of treatméfit.

With rush immunotherapy and with very sensitive 1°
patients, the incidence was even higher.

Thus, based on the data generated at present,

5.

8.

encapsulated allergens do have the potential to be-
come important therapeutic agents in immunother-
apy. But, as stated throughout, many more clinical®
and immunological studies, including observations
of the changes induced in the CD4+ profile of 4
cytokines by oral immunotherapy with encapsu-
lated allergens, must be performed before such op- 4
timism translates into reality.

O Adis International Limited. All rights reserved.
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