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Foreword

Over the fast three years, the Britsh Soaiety for Allergy and Chimeal Immunology has redoubled its
activities i areas of special mterest. One arca that has engendered considerable controversy in the
UKo and clsewhere over the List fow vears s the posiiion of allergen immunaotherapy particularhy
with respect to the risk benefit ratio. The dramatic cvents of 1956 when the Commitiee on Safety of
Medicimes imtervened in the practice ol allergen immunotherapy i the UK. highlighted a need for
preater controlover this form of treatment. The follow g seven vears have beena rather bleak perrod
for allergen immunotherapy m the U K Largely duc to the small number of hosptal-based allerpy
climies that are able to provide 1t under the required stipulation of adeguate resuscitation facilities
bemy asailable and the two-hour watting period tollowing cach treatment. as safeguards against
delaved reactions.

Improvements in allergen standardization. and the appheation of modern ools of molecular
brologs . cell biology and mmunology have not onhomproved our understanding of the mechanisms
of immunotherapy. but have icreased the ;‘\~\;1|rrg'rwlg't\! of highh purified and standardized extracts,
Morcover. a number of climeal trials conducted over the last three sears have pointed to the high
eflicacy of this form of treatment in certain allergie discases and have also identified special risk
groups such as asthma where immunotherapy is usually contramdicated. Because of these changes
and because of our wish to continue 1o promote rood chnical practice within the ficld of allergy and
climcalimmunology, we established a Waorking Party under the able chairmanship of Professor A, B.
Kuy and secretarsship of Dr AL 1 Frew, The Working Party comprised a number of experts in the
hield of allergy and clinical immunaology from the U K and consulted w wdely international experts in
this ficld. In addition, the contributions made by Professor Carol Seymour in the Department of
Clinical Biochemistry & Metabolism at St George's Hospital Medical School, London, have proved
imvaluable in bringing an internal medicine perspective to the document. The resulting deliberations,
representing an enormous amount of effort by the Working Party . are presented in this publication.

I'hope that this carefully considered document will further provide the basis for improved clinical
practice within the field of allergy and clinical immunology. particularly taking into account the
conclusions and topies for future study listed at the end of the report. Fwould ke to add my personal
thanks to all those who have committed so much time and effort into creating this report, which |
believe justly reflects the level of excellence that our Society has achieved over the last few years.

SterneN T, HovGate
President,
British Society for Allergy & Clinical Immunology
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Introduction

The use of specific allergen-injection immunotherapy
(ATD to treat allergic disorders dates back 1o the carly
decades of this century, when Noon and others at St
Mary's Hospital, London, pioneered the use of pollen
extracts to treat hay fever [Noon 1911 Freeman 1914),
AL was enthusiastically adopted in North America,
where 1t became the treatment of choice for allergic
rhinitis and asthma. In the UK., All never became as
popular.and clinical allergy has largely remained a side-
mterest of general practitioners and respiratory spectal-
istsincontrast to the E.S A and Canada where allergy s
a mamnstream: clinical speciality with its own training
programmes and a clearly defined place in paticnts’
minds.

Between 1950 and 1986, allergy injections were widely
used in the UK. especially by general practitioners
treating allergic rhinitis. In the U.K.. there has been
general agreement about the eflicacy of AlL in scasonal
allergic rhinitis but doubt remains about the relative value
of Allin asthma or in perennial allergic rhinitis, The fact
that Al has not been widely used 1o treat asthma in the
U.K. may perhaps be due to the fact that newer anti-
asthma drugs such as salbutamol and beclomethasone
became available here 15 years before their appearance on
the U.S. market.

In 1986, the Committee on the Safety of Medicines
issued a report on fatalities and adverse reactions asso-
ciated with ATl which appeared to be increasing in
frequency and especially dangerous in asthmatic patients.
Subsequently the CSM placed stringent restrictions on
the practice of ATl and effectively curtailed the adminis-
tration of AIl in general practice [CSM 1986). In the
absence of a system of hospital-based allergy clinics. All
in the U.K. was effectively abolished overnight. Else-
where in Europe and in North America. allergists noted
the CSM report but have continued their practice much as
before.

Since 1986, interested groupsin the U K. and chewhere
have sought to ascertain the true risk benefit ratios of ATl
and to define more clearly the categories of patients for
whom this form of treatment is appropriate. In October
1991, the President of the British Society for Allergy and
Clinical Immunology invited Professor A. B. Kay to
convene 4 Working Party to discuss these issues and
to prepare a position paper reflecting current expert
opinion. A group of experts including allergists, immuno-
togists. climcal pharmacologists, respiratory physicians,
general physicians and paediatricians participated in this
project and this document is the fruit of their labours.

Where necessary in preparing the report, we have con-
sulted with expertsin Europe and North America, but the
opinions and viewpoints expressed here are those of the
Warking Party and arce intended 1o reflect UK experi-
ence and chinical practice.

ATl has been used ina wide variety of allergic
conditions but has found 1ts principal use in allergic
rhino-conjunctivitis, asthma and hymenoptera-induced
anaphylaxis. AT has not been found useful in atopic
dermatitis, urticaria and food intolerance and these
conditions are not discussed further in the document. The
first four chapters of the position paper consider the
evidence for eflicacy and safety of Allin the treatment of
rhinitis, asthma, venom hypersensitivity and drug hyper-
sensitivity. FFor cach condition, the place of immuno-
therapy in management s reviewed and the specific
indications for immunotherapy are outlined. Evaluation
of the indications for immunotherapy involves a careful
appraisal of both the evidence for efficacy of this form of
treatment and the risks of oceasional. potentially life-
threatening systemic reactions. In subsequent chapters,
we review the mechanisms by which immunotherapy may
be acting. the current position regarding standardization
of allergen extracts, and methods of administering AlL
The final chapter addresses adverse reactions to Al and
collates all information obtained since 1986 in an attempt
to determine the true profile of side-effects and risks
associated with AT and to consider how these complica-
tons may best be uvanded,

In presenting this report, the Working Party's primary
goal has been to opumize the management of patients
with severe forms of allergic discase. We have summar-
ized all the available information published since 1986
regarding the eflicacy of All and the pattern of adverse
reactions to AL using strict criteria for acceptability of
mformation. Using these data, we have set out proposals
for the selection of patients receiving Al and for the
prevention and minimization of side-effects. We conclude
that Al does have a place in sclected patient groups and
that the risk of adverse reactions can be contained by
patient sclection and the adoption of “good clinical
practices’.

Recent advances in our understanding of the mechan-
isms of allergic inflammation and immunaological toler-
ance have suggested that a number of alternative
approaches to AT may be developed in the medium term.
Several of these are in the carly stages of development
and. although it is too carly to make formal judgements.
we believe itis likely that improved and possibly safer
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forms of specific allergen immunotherapy will be devel-
oped in the next decade.

Finally. the members of the Working Purty carnestly
hope that this report will stimulate rescarch in the ficld,
For example, it s clear that our knowledge of factors

contributing to adverse reactionsis incomplete. Smularly,
the relative value of AL in asthma is unknown  All
appears to have some beneficial effect. but has not been
formally  compared with the best available medical
alternatives. Some proponents of All have claimed that

treating rhinitis by AT may prevent the development of
asthma in fater he,butagain this has never been formally
tested. Ohverall, we believe that the use of ATl should be
based on properhy conducted chimeal trials and evalu-
ation. Such trials take time, money and dedication: for the
present, we hope that this position paper will stimulate
discussion and we would invite comments from any

interested parties.

April 1993
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CHAPTER |

Allergen immunotherapy for scasonal and perennial

allergic rhinitis

Background

Allergie rhimas, although frequentty tnviahzed, repre-
sents acommon and important cause of morbidity . In the
UK. over the past 20 vears there has been o four-told
icrcase i general practitioner consultations tor allergic
rhimts. Although this increase mas in part be explamed
by changes in diagnosue fashion and a greater awareness
of the condition. the figures represent an undentable
mcredase i true prevalence [Burr e of TS0 Ninan &
Russell 1992].

The mainstay of treatment s allergen avoidance. where
possible. and the use of topecal and oral anu-allergic

drugs. A major advance in recent years has been the use of

intranasal corticosterods with a high topical potency
and. at least in conventional doses. a very low potential
for systemic side-effects. A further advance has been the
introduction of specific histamine H-receptor antago-
nists with no anti-cholinergic side-cffects and a low
sedative profile. These measures provide very effective
ssmptom controt for the majortty of patients. However.
there remains a small group of subjects who, despite
regular use of the above medication, continue to have
troublesome symptoms. Itis in this group that A1l retains
a place in treatment.

Diagnosis

The diagnosis is based on a careful chimcal history
supported by documentation of IgE-mediated sensitivity
by skin-prick testing. A nasal examination is required to
exclude polyps, septal deflection or other structural
lestons. Only rarely are target-organ provocation tests
required. Although sot routinely indicated for specific
diagnosis, elevated serum allergen-specific Il concentra-
tions provide additional supportive cvidence prior to
consideration of AlL

Efticacy of allergen immunotherapy

Allergen-injection immunotherapy was initiated in the
U.K. over 80 years ago and s still widely practised in
Europe. the U.S AL and clsewhere. The efficacy of All in
scasonal allergie rhinitis has been confirmed in a number

of carctully controlled clinical studies. This s true for
grass pollen [Frankland & Augustin 1954; Kerr e ul.
1963 Varney ¢ af. 1991]. rugweed pollen [Lichtenstein of
af. 1971 and birch pollen [Viander & Koiwvikko 1978].

Selected examples of triads of AT are shownom Table

This table mcludes only double-blind placebo-controlied
studies which evaluated symprtoms and medications, or
the change in response to provocalion tests,

1. Grass pollen: There have been several recent double-
blind placebo-controlled trials of partially purihied. stan-
durdized depot grass pollen extracts i patients with
summer hay fever [Bousqueter ol 1989 1990a: Varney ef
al 1991 Red eral 1956 In the studs by Varney eraf, 40
adult patients with severe seasonal symptoms uncon-
trolled by conventional ant-allergic treatment (which
included topical corticosteroids. disodium cromoglycate
and anthestanmines) were randonmized to receive either a
depot grass pollen extract (Phleum pratense. Alutard SQ,
ALK, Denmark) or matched placebo injections. There
was a highly significant decrease in overall total symp-
toms and a highly signmificant reduction in the use of rescue
medicution. Clinical improvement was accompanied by a
reduction in immediate conjuncuival and nasal sensitivity
and @ decrease in the cutancous immediate and late
cutancous reaction to allergen. Efficacy was also con-
firmed by a reduction in visual analogue sy mptom scores
and in post-seasonal assessments by both the patients and
their doctors. In summary. in the face of high scasonal
pollen exposure. Al was effecuve in reducing both
ssmptoms and requirements tor drugs in selected patients
with severe symptoms. Clinical improvement was accom-
panted by a4 decredase target organ (conjunctival and
nasal) and skin sensitivity, Two recent careful studies
from France. using a standardized high molecular weight
formaldchyde-treated mixed grass pollens extract. simi-
larly demonstrated a marked chinical improvement with
reduction in nasal and cutancous allergen sensitivity in
the actively treated group [Bousquet e af. 1989, 19904].
2. NMould allergen: The use of All for seasonal mould-
induced rhinitis i~ currently nor recommended. owing to
the lack of commercially avarlable biologically standard-
zed extracts, However one study which employed a high-
quality extract (not commerctally available) was effective
in children [Dreborg er af. 1986]. Thus. at present. mould
ATl should only be performed in controtied trials.

3. Perennial allergic rhinitis—house dust mite: Although
drug treatment tor perennial rhinits s frequently effec-
tve, the use of muluple topical preparations combined
with oral preparations throughout the year is inconve-
nient and patient compliance is often poor. Furthermore,
nasal spravs may be ietlfectve in the presence of marked
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AL tor allereic rhinitis

nasal obstruction which is a characteristic feature of
perennial allergic rhinttis. Up 1o 307, of patients with
perenmal allergic rhinitis are uncontrolled by topical
corticosteroid therapy [Cockerolt ez al. 1950]. For these
reasons AT may retain a place i treatment for perennial
allergic rhinitis due to house dust mite or animals,
although 1t has been less well studied in this repard.
Formal evaluation is complicated by the heterogencous
and multifactorial nature of perennial rhinitic sy mptoms,
mn which non-allergic factors are frequently imvolved. In
this situation critera for patient selection assume even
greater importance. However, three recent double-blind
placebo-controlled trials of adult patients with perennial
allergic rhinitis and sensitivity to Dermatophagoides pier-
onvssinus have shown eflicacy [Ewan ¢r af. 1988a: Cor-
rado er al. 1989: McHugh ¢r al. 1990]. Thése studies
employed partially purified biologically standardized
extracts. One of these studies involved 3% adults and used
an aqueous extract: the actively treated group demon-
strated a marked reduction in nasal symptoms assessed by
visual analogue score and a reduction in nasal and
cutancous immediate allergen sensitivity  after three
months of treatment. A large number of systemic reac-
tions requiring adrenaline occurred during the induction
phase. In retrospect, this rate of adverse reactions is
attributable to use of an aqueous extract and an aggres-
sive induction protocol preseribing incremental doses up
to the maximal tolerated dose [Ewan er al. 1988a). A more
recent study by the same group involving 60 adults with
rhinitis has confirmed these findings with reductions in
symptoms, medication usiage. skin test size and nasal
allergen sensitivity. In another double-blind study 4
standardized extract of Dermatophagoides preronyssinus
conjugated to alginate was tested in 66 adults with
perennial rhinitis [Corrado er af. 1989). In keeping with
previous studies of pereniniz! vhinitis [Blainey er af. 1984;
DSouza ¢t al. 1973] there wiss a marked placebo response
with improvement in symptoms in both actively treated
and placebo-treated patients. Visual analogue score
assessments demonstrated a deerease in nasal symptoms
of blockage. rhinorrhoea and sneesing in the actively
treated group compared with the placebo group,
although the differences between the groups were evident
only after nine months of treatment and achicved statisti-
cal sigmficance only for nasal blockage. There was a
significant reduction in rasal symptom diary scores and a
non-significant reduction sn medication usage in the
actively treated  group.  Nusal  proavecstion testing
(assessed by passive anterior rhinomanometiy} demaon-
strated significant reductions in nasal allergen sensitivity
atnine months and following fifteen months of treatment.
No immediate systemic reactions or anaphylaxis were
“obscrved. but delayed reactions (urticaria or worsening of

asthma and rhinius) were reported in 37 of patients,
Thus. both symptomatic benefit and a signiticant im-
prosement in the nasal response to allergen were demon-
strated followimg hy posensitization with Conjuvac. There
were mintmal side-cttects although superiority over pla-
cebo was only apparent atter one vear of therapy.

4. Domestic pets: The eflicacy of Al for perennial rhimtis
duc toallergy to domestic pets is more ditlicult to assessin
view of the intermittent and varable allergen exposure.
There are no reported Al trials performed solely for
rhinitis due to domesne pets, although several carefully
controlled studies in patients with cat-induced asthma
have demonstrated a4 subjective mmprovement and a
reduction in bronchial sensiivity to allergen as deter-
mined by provocation tests [Ohman ¢r of. 1984; Sundin ¢t
al. 1986).

ALl versus pharmacological therapy

Only one study has compared the efficacy of specific All
with pharmacological treatment of allergic rhinitis. The
eflicacy of an aqueous corticosteroid nasal spray and
rescue antihistiamines for hay fever was compared with
allergen injection treatment with Pollinex-R [Juniper et
al. 1990]. In this study. which employed a poorly
standardized low-potency extract, ATl was less effective
than topical corticosteroids and associated with a number
of systemic reactions. Clearly further studies are required.
A more logical approach may be to *add on® ATl (active or
placebo mjections in a randomized double-blind fashion)
to treatment with topical corticosteroids and antihista-
mines in order to assess whether Al offers additional
benefit to conventional anti-allergic treatment,

The fong-term efticacy of Al for perennial or seasonal
allergic rhinitis is yet to be determined. In one uncon-
trolled study. efhicacy was detectable up to six years after
discontinuing All for scasonal rhinitis [Moshech &
Osterballe 1988]. ‘

It must also be acknowledged that allergen-injection
immunotherapy represents a specific treatment for aller-
gic discase and, unlike conventional pharmacological
treatment. may have the potential for long-term “cure’
and. possibly. the prevention of progression of rhinitis to
asthma. In an carlier 15-year follow-up study of All in
children with allergic rhinitis. there was a significantly
reduced prevalence of asthma at the age of 16 years in
patients who had received active ATl as compared with
placebo-treated paticnts [Johnstone er al. 1968]. This
hypothesis urgently needs testing in a long-term trial
employing biologically standardized extracts.

Safety of All

In the past the use of ATL has been criticized on grounds of
safety. The use of Al undoubtedly implies a risk of
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cherting severe side-effects and, on occastons, fatalities
[Eockey eral. 1987 Following the Committee on Safety
of Medicmes Report [CSM 1986] the pracuice of Allin the
UK. has Largehy ceased outside a few specialist contres,
The nisk benefit ratio must be carctully conadered i
ciach pauent before embarking on AL Pauents with
coexistent chromie asthma appear to be at especrally high
risk of adverse reactions and should be excluded from All
for rhimitis. Safety issues are discussed in detanl in
Chapters 6, 7 and 8.

Special considerations for All in children

Review of the hiterature suggests that ATl has a greater
heneticral effect i children than in adults. This is most
dramatically illustrated in relation to house dust mite All
for patients with asthma [Warner [981). The European
Academy of Allergolagy und Clinical Immunology has
suggested that it inappropriate to use Atan children
below S years of age [Malling 1988]. Such an age cut-oflis
not justiied by any scientific studies, but this iy a
commonly held view amongst allergists using AL Tt
fair to state that children show a greater tendency to
spontancous improvement in allergic disease. although it
remains possible that the rate of improvement may be
hastened by AlLL

The overwhelming majority of trials of Al in child-
hood have investigated effects on asthma rather than
allergic rhino-comunctivitis. This is mainly because aller-
gic rhino-conjunctivitis tends to be less prominent in
childhood than v young adults. Ina study of house mite
AT for childhood asthma, a significant effect on coexis-
tent rhinitic symptoms was noted {Warner er af. 1978].
However, a two-year trial of pollen Al in children fatled
to find any effect on either scasonal asthma or rhinits
[Hill er al. 1982].

The majority of successful trials of All in childhood
have employed house dust mite extracts. The results with
pollen allergens have been more variable, with some
showing dramatically favourable results [Sadan er ol
1969} and <ome being totally negative [Fontana er al.
1966]. There i one published controlled trial of Cludo-
sporium therapy in childhood asthma and rhino-conjunc-
tivitis suggesting a favourable cffect using a purified
stundardized extract [Dreborg er al. 1986]. However,
concerns have been expressed about possible adverse
cffccts of mould ATl in childhood; it huas been suggested

that this form of therapy may induce the production of
mimunce complexes and hence lead to development of

immunc complex discase [Kaad & Ostergaard 1982].

Table 2. Indications und contramndications for ATl use in allergic
thinits

Indications

1. Evidence of Tgb-mediated disease i which allergens are
constdered to be the major tnggers

Inabibity to avord allergen

P )

Inadequacy of drug therapy or itolerable side-etiects of

such treatment

4. Limiated spectrum of allerpen sensitivities (in general one.
or at most two, allergens)

S Comphancee

‘ontraindications

Non-avalability of sutable allergen extracts

Sipmiticant medical or immunological discase

Muluple allergies

- Concurrent treatment wath drugs likely to impair possible

da st =~

treatment for anaphylavis (heta-blockers or other
adrencrgie blocking drugs)

Adapted trom WHO TULS Report (Thompson ef al. 1989).

Conclusions and indications for Al in allergic rhinitis

The indications tor use of allergen-specific immuno-
therapy for the treatment of allergic rhinitis and perennial
rhinitis are shown in Table 2. The benefits, side-effects,
cost and duration of symptomatic treatment must be
balanced against those of AIl. Thus allergen-injection
immunotherapy 1s an cffective treatment for scasonal
allergic rhinis and for rhinitis due to house dust mite
allergy.

At present. Al s recommended in patients with
seasonal allergic rhinitis who fail to respond to conven-
tonal pharmacological treatment with topical cortico-
sterotds and antihistamines. Pollen A1l should be com-
menced  well before the pollen scason and  careful
adjustments are required at the start of pollination
(discussed further in Chapter 7). Although All for
perennial allergie rhintts due to house dust mite allergy is
cffecuve. further studies using standardized vaccines
should be performed in order to monitor safety and
identify appropriate AIl protocols. All for allergic
rhinitis due to mould allergy or allergy to domestic pets
should at present only be performed as part of controlled
climical trials. Treatment of multiple allergies with mixed
vaceines is rarely justified because of the lower likelihood
of success and the potential for degradation of the mixed
extract i storage. In view of the greater potential for
adverse side-effects, patients with coexistent chronic
perennial asthma should be specifically excluded.
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CHAPTER 2

Indications and efficacy of allergen immunotherapy

in asthma

Background

Asthmiais the commonest chronie discase of young adults
and children, and its prevalence appears to be rising in
many Western countrnies, including the UK. [Burney ¢r
al. 1990]. The morhidity from asthma is considerable. The
presence of asthma may castly be missed by patients and
parents; in those patients who are diagnosed asthmatice,
treatment s frequently madequate, often due to insuthi-
cient use of prophylactic therapy. Hospital admission
rates for asthma, particularly i children, have increased
over the Tast 30 yeurs. Many adult asthmatic patients lose
time from work duce to asthma. From the mid 1970s there
has been a steady incerease in the asthma mortahity rate
[Burney 1986: Anderson eral. 1991]. About 2000 patients
now die from asthma cach year in the UK. and the
majority of these deaths occur in adults. Several studies
have identified significant deficiencies i the management
of the majority of patients who have died from asthma
[British Thoracic Society 1982].

In the light of these findings there would appear to be
considerable scope for improving asthma care. In re-
sponse to these problems, detailed guidelines for the
management of chronic and acute asthma in adults have
been published recently [British Thoracic Society 19904,
b: International Pacdiatric Consensus Group 1992 NTH
International Consensus Report 1992]. The role of Allin
asthma managementis, however, controversial. Allis not
advocated in the guidehnes produced by the Briush
Thoracic Society and National Asthma Campaign [Bri-
tish Thoracic Society 1990a. b]. whereas the NIH Inter-
national Consensus Report on Diagnosis and Manage-
ment of Asthma [1992] suggests that specific A1l may be
considered under certain circumstances such as poor
control of asthma symptoms despite adequate drug
treatment or where allergen avordance is not possible
[NIH International Consensus Report 1992]0 In some
ways. these differing views reflect existing variations in the
use of ATTin asthma between different countries. Thus, in
the UK., A v rarely if ever used o treat asthma,
whereas ATl is mare frequently advocated in other parts
of Europe und in the US A,

Asthma in adults

Efficacy

The efficacy of ATl in asthma has been assessed in many

trials over the last 40 svears [recent studies include
Maosbech & Weeke 1986 Ohmuan 1989 Bousquet e al.
1990h]. The results of many of these studies are dithicult to
interpret owing to the use of poor-quality uallergen
extracts and o poor study design. Many trials were not
placebo controlled. they were erther not blinded or were
single-blind. and patient numbers were often very small,
In this review of recent trials of A i asthma, studies
were only considered i they were double-bhind, placebo-
controlled. and included at feast erght patients in cach
treatment group.

Grass pollen: Scveral studies have found that AH has a
beneficial effect in patients with grass pollen asthma as
assessed by a reduction in asthma symptom and treat-
ment scores (Table 3).

House dust mite: Studies that have examined the effects of
Allin asthmatic patients sensitive to house dust mite have
produced contlicting results (Table 4). A reduction in the
median drug score was reported in studies of asthmatic
children [Warner ¢r /. 1978 Price et af. 1984], whereas no
such improvement in asthma control has been convine-
ingly reported in adults.

Animal dander: Al in asthmatc patients sensitive to cats
reduces the carly asthmatic response to inhaled allergen
(Table 5). In one study active treatment delayed the onset
of asthmatic ssmptoms on natural exposure to cats
[Ohman e af. 19%4], and 4 reduction in symptoms and
peak flow recordimgs was observed following controlled
exposure to cats in an exposure chamber. whereas no
reduction in non-specific bronchial hyperreactivity was
observed. In another study [Sundin ¢r af. 1986} a reduc-
tion in bronchial sensitivity both to an inhaled cat extract
and to histamine was observed following All. The
eflicacy of Allin patients who are continually exposed to
their catis unknown. In contrast. AT with a dog extract
was unsuccessful [Sundin er afl. 1986].

Moulds: ATl with Cladosporium was found to reduce the
drug score and carly asthmatic response to inhaled
allergen [Dreborg er wf. 1986]. However, there was a high
incidence of systemic reactions in the treated group. In a
study of a small group of patients sensitive to Alrernaria.
the group receiving All (1= 13) showed reductions in
nasal and respiratory symptoms compared to the placebo
group (n=11) [Horst er /. 1990]. However, a formal
diagnosis of asthma was made in less than 50" of each
group (i.e. most of these patients had allergic rhinitis
without asthma).
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Fable 3. Sclected double-blind placebo-controlled studies on the

eflects of AfLin grass pollen asthma

Reference

Rewd er al.
1986

Bousquet ¢r af.

1989

Bousquet er al
1990b

Age range
(veurs)

200

12 47

Allergen
entract

Standardized

Formuldehyde
allergod

Formuldehyde
allergond

No i active

(A) group

Y
I8
(64" with
asthman)
A /\;
(53 with (3870 with
asthma) asthma)

Response to treatment

Skin test
response to

Bronchial
chullenge

Symptoms of
No.oin placebo asthmie drug

(P) group usage to ullergen  allergen
9 Reduced tmean
samptom treatment

score A 4T P S |7

14 Reduced (mean Reduced
(56" with  symptom score
asthmay A4T7 P I8N
[ Reduced (mean Reduced
(50" with  ssmptom score
asthmay A= 128 A= 174,

P=54%)

Abbreviations: A, -

low-dose schedule; A . high-dose schedule

Table 4. Sclected double-blind placebo-controlied studies on the cffects of Al in asthma patients sensitive to Dermataphagoides

preronyssinus

Reference
Gaddie ef al.
1976

Warner ¢t af.
1978

Price et ul.
1084

BTA
1979

Pauli ¢r al.
1984

Bousquet ef al.

1983

Age range

(years)

1S 68

16 50

19 40

18 42

Allergen
extract

Tyrosine
adsorbed

Tyrosine
adsorbed

Tyrosine
adsorbed

Aluminium
adjuved

Tyrosine

adsorbed

Standardized

No.inactive No.in placebo
(P) group

{A) group

20

27

25

10

Response to treatment

Skin test
response Lo
allergen

Bronchial
challenge

Symptoms of
asthma drug
usaye to allergen

No change No change
EAR: no change

LLAR: lostin 507,

of A group

Improved (median
drug score
A=20.P=230)

Improved
{drug score)

No change

Improved after 6 months
but not atter 1 vear
of treatment

EAR reduced Reduced

Ahbresanons: EAR = carly asthmate response: LAR = Late asthmatic response
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Table 5. Selected double-bhind placebo-controlled studies on the effects of A in cat-induced asthma

Age range Allergen Noomactive
Reference (years) extract (A) group
Ohman e al. 22 4K Standardized 9
19%4
Sundin ¢r al. X 47 Standardized N
19X%6 alum-adsorbed
Van Metre er al. 21 82 Standurdized 1l
[OXY

No.an placebo

Response to treatment

Skin test
response to

Bronchial
challenge

Svimptoms of
asthma drug

(P) group Usa e to allergen allerpen
& I b I3 IS
8 Reduced atter EAR reduced Reduced
cCrposure Lo cats
17 EAR reduced
11 FAR reduced Reduced

Abbreviation: EAR = early asthmatic response,

Comparison of Al with other types of treatment for
asthma

The effectiveness of specific AT in asthma has not been
compared to conventional management with avoidance
measures and pharmacological treatment. Without such
comparisons it is not possible to assess the risk benefit
ratio of AT with other treatments. Until such studies are
undertaken, specific AT in asthma should be regarded as
an experimental form of treatment.

Safety

In the UK. between 1957 and 1986 26 fatal reactions due
to ATl were reported to the Committee on Safety of
Medicines. In 17 of the fatal cases the indication for All
was documented: 16 of these 17 patients were receiving
Allto treat asthma [Rawlins er al. 1988). The incidence of
systemic reactions in patients receiving Al for asthma
has been reported to range from 5 to 35", [Bousquet ¢f al.
1990b] (see also Chapter 8).

Indications

On the current published evidence. there are no clear
clinical indications for specific AT asthma due to grass
pollen, house dust mite. cat or mould allergen sensitivity.,
Therefore the use of AIl to treat asthma should be
restricted to research studies only.

Special considerations for the use of Al in childhood
asthma

As discussed above, ATI for asthma appears to be more
beneficial in children than in adults [Warner 1981). The

group that appears to benefit most is children with
scasonal rhino-conjuncuivitis with mild coexistent asthma
[Pacdhuatric Asthma Consensus Group 1992]. Tt is not
clear why children should have a greater beneficial
response as there have been few investigations comparing
idenuical therapy in the different age groups. One study of
anmimal dander Al in adults and children has suggested
that children have a greater immunological reactivity
with the development of higher levels of TgG and 1pG4
antibodies on ATl compared with adults. However, this
difference inimmunological reactivity was not necessarily
reflected ancither the clinical response or changes in
allergen provocation response [Hedlin er al. 1986]. 1t iy
possible that the difference between children and adults
may reflect the greater tendency for spontancous im-
provement in allergic discase in childhood. a tendency
which may be accelerated by AlL

It has been suggested that Al may modify the natural
history of asthma in children, although the only data to
support this suggestion come from prolonged open
studies using uncharacterized mixed allergen extracts
[Rackemann & Edwards 1952; Johnstone & Dutton
1968]. Among other problems, these studies failed to
allow for the spontancous improvement that often occurs
in asthmatic patients. There is, therefore, no hard evi-
dence as yet that Al modifies the natural history of
allergic discase through childhood and into adult life.

ATl attenuates the Lite asthmatic reaction to allergen
inhalation in children [Warner er al. 1978]. Subsequent
studies huve reproduced these findings [Van Bever o7 al.
1988]. but few similar observations have been made in
adults [Bousquet er al. 1990b].

One study has suggested that Al may increase non-
spectfic bronchial hyperreactivity in asthmatic children
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(Murray er al. 1985). However. this observation has not
been confirmed in other studies.

While several trials have demonstrated AT to be
superior to placebo in the treatment of house mite-
sensttive asthma, none has compared the risk and benefits
with conventional pharmacotherapy. Furthermore, there
iIs no evidence to support clarms that this treatment is
ditferent from pharmacotherapy m terms of influencing
the evolution of discase. Indeed. the only studies that have
mmvestigated withdrawal of therapy huve revealed rapid
recurrence of symptoms [Bousquet ef al. 1990; Price et al.
1984]. With the increase in concern about side-effects und
the luck of knowledge of the mechanisms of action of AL
there s hittde yustification for tts routine use in childhood

asthma, Carefully designed tnals are required as aomatter
of urgeney to establish whether ATE has any ceffect in
modifying the natural history of asthma in childhood.

Conclusions

Al s a controversial ype of treatment for asthma. There

have been few well-controlled studies. In those studies in

which o double-blind placebo-controtled study design has
been emploved, and which have imcluded at least cight
paticnts in cach group, a beneficial effect has been found
in grass pollen asthmiae The chimeal efheacy of AThin adult
asthmanic patients sensitive to house dust mite, cats and
moulds s less certin, and comparative studies with
conventional  treatment have not been
Further chimcal trials are indicated. particularly i mild to

moderate childhood asthma. However, on the basis of

performed.

uncertain cthicacy and the potential for serious side-
ctfects, we conclude that ATis notcurrentdy indicated tor
the treatment of asthma,
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CHAPTER 3

Hymenoptera hypersensitivity

Background and exposure risks

Inthe U K. hymenopteravenom allergy s usually caused
by stings from the hones bee Capes mclliferay or the wasp
thespula sppo). The vast magortty of UK patients with
bee venom allergy are beekeepers and therr relatives or
neighbours: they have close contact with bees and are thus
at high risk of bemg stung [Fwan 1984, 1985 Ewan or ol
1993]. Most beekeepers experience frequent stings (in
some cases. hundreds of stings cach scason). In contrast,
wasp venom allergy usually occurs in patients who have
been stung infrequently, often at tong mtervals (over
many years), There are a small number of patients at high
risk of repeated wasp stings (e.g. fruit-furm or bakery
workers) and this nisk factor needs to be noted when
constdering whether venom immunotherapy is indicated
as part of their management.

Clinical features

Hy persensitivity reactions to hymenoplera stings may be
cither local or generatized. Local reactions are excessively
large focal swellings at the site of a sting and may persist
for several davs. Generalized reactions are remote to the
site of the sting: they are often rapid in onset and vary in
severity from mild rashes to hife-threatening anaphs lactic
shock. Common features include erythema, urticaria.
angioedema, laryngeal oedema. bronchospasm or hy po-
tension. Less often patients may develop rhinitis, vomit-
ing. diarrhoea. retrosternal pain, fits or visual distur-
bances. Vasovagal symptoms commonhy follow stings.
leading to light-headedness, fainting, incontinence and
loss of consciousness. Tt can be difficult to distinguish
these symptoms from those of true anaphylaxis.

There 15 a high spontancous cure rate as shown in
studies of the natural history of venom allergy and in the
placebo-treated groups of controlled trials of venom
immunotherapy. Patients who have previoushy had a

“generalized reaction do not necessarily have similar
reactions to subsequent stings. In a venom immuno-
therapy trial 40°, of the placebo group had no reaction to
achallenge sting. despite a history of previous generalized
reactions {Hunt er al. 1978]. In other studies of hymenop-
tera allergy. sting-challenge tests elioted pencralized
reactions in 207, of those with a history of mild systemic
reactions [Bhiauw & Smithuis 1985 van der Zwan 1991]
and in 34 517, of those with a history of severe systemie
reactions [Blaaguw & Smithuis 1985; van der Zwan 1991).
Of those with a history of a large local reaction. only
about 407 go on 1o develop systemic reactions to sting

challenges [Grralter ol TOSS Maurncllo 1984 A smadler
degree of spontancous improvement was observed 1 g
study of the natural istory o eenerahized reachions,
among adults with previous generahzed reactions, hicld
stings charted o further gencralized reaction in 747, of
wisp-allergic patients and 807, of bee-allergic patients
[Fwan T9SI]L Howevero it s important to recognize that
some of these subsequent generalized reactions were less
severe: Scttpane and Chafee [1979] studied patients who
had had o peneralized reaction o a bee sting and were
subsequenthy re-stung: 44570 had anaimproved grade of
reaction.

Fflicacy

Itas well established that venom immunotherapy using
pure venom extracts is highly effective [Hunt ¢r af. 1978;
Muller er al. 1979} The first controlied trial of ATl using
venom extracts found that treatment with pure venom
had a 9570 success rate, compared to an improvement rate
of 40", in the placebo-treated group: treatment with
extract of whole body of bee or wasp, as performed lor the
previous 50 years, was no better than placebo [Hunt et af.
1978]. Since then several other studies have confirmed the
eflicacy of pure venom. which seems more effective in
wasp hypersensttivity thanin bee venom allergy (Table 6).
A variety o treatment regimes  have been tried: a
maintenance dose of 100 pg of pure venom (initially 4-
weekly, then 6-weekly) seems to protect the majority of
paticnts, although higher doses may be required for some
bee venom-allergic patients.

The high efficacy of venom immunotherapy might
suggest that all pauents with hymenoptera venom allergy
and a history of generalized reactions should be treated.
However, before commencing treatment itis necessary 1o
assess the risk benetit ratio and 1o consider both the
incidence of side-effects and the spontaneous cure rate.
Side-cffects from venom immunotherapy are common,
and include immediate hypersensitivity reactions of vary-
g degrees of severity, including anaphylaxis. In various
different trials, systemic adverse reactions have been
reported in from S to 40" of individuals [Muller 1990]. In
a prospective study in the UK. an even higher rate of
systemic reactions was observed, affecting 23%, of all
wusp venom injections and 10", of bee venom injections.,
although many of these were extremely mild [Ewan &
Stewart 1992]. In most studies, systemic adverse reactions
seem Lo occur more commonly with bee venom than with
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Table 6. Flicacy of venom immunotherapy. assessed by response to sung challenge

Author Inscct
Gutlman er ol 1980 Bee

Maller 1990 Bee

Hunt er al. 1978* Bee and wasp
Golden er al. 1981 Wasp
Mosbech eral 1986 Wisp

Muller 1990 Wisp

Stng challenge Generahized reaction

(no.of patients) (no. of patients)

IR 4(22 )
148 (23
IX 1(S )
147 EERE
19 0

87 S(9 )

* Only 7 12 (587.) 10 placebo-treated group had generalized reactions to sting challenge.

wasp venom. It s important to note that targe local
reactions 1o yenom mjeclions occur al some tme in most
patients, usually during the induction phase of treatment.

Sclection of patients for venom immunotherapy
Diagnosis

The diagnosis of insect-sting allergy is primarily based on
a history of allergic reaction following a sting. It is
therefore important to obtain a full history, including
details of tvpe and severity of reaction, and for cach
reaction, the rapidity of onset, number of stings causing a
reaction, treatment required and response to therapy.
Frequency of stings, intervals between stings and the
number of stings not causing reactions must also be
recorded for it is only then that an accurate picture of the
natural history and seventy of reactions can be obtained.

Thedemonstration of specific IgE antibody citherto bee
or to wasp venom can be assessed either by a skin test with
pure venom extract (usually by intradermal method), or
by measuring serum-specific IgE antibodies (usually by
RAST). Intradermal skin tests are more reliable than
RAST. Because of the considerable spontaneous remis-
ston rate, it has been argued that all patients being
considered for VIT should undergo provocation tests,
cither by injecting the appropriate venom subcutancously
or by giving a sting in hospital, to confirm that they are
truly hypersensitive before embarking on VIT [Miller
1990]. This is a controversial issue and the majority of
allergists in Furope do not carry out these provocation
tests.

Risk of further stings

In assessing the risk henefi ratio of venom immiuno-
therapy. 1L is important 1w consider the tikelihood of
future exposure. This.can-be estimated from the number
and frequency of previous stings, but other factors also

need 1o be considered. including current hifestyle, geo-
graphical location, and specific risk factors for stings (e.g.
beekeeper. baker, greengrocer, cte.). It is quite common
for wasp-allergic patients to have been stung only a fow
tmes at long intervals. The physician has to deade
whether or not to embark on immunotherapy, with a
definite risk of inducing an allergic reaction during
treatment, when the patient may not be stung again for
many years: moreover, by the time the next sting occurs,
the patient may no longer be reactive to venom or the
beneticial etfects of immunotherapy may have worn offl

Indications
General indications

The general indications for venom immunotherapy are
summarized in Table 7. These are to be viewed as
gutdelines and. before deciding on immunotherapy. the
risk benefit ratio must be assessed for cach patient,
taking into account the factors discussed above. It is.
however, difticult to be dogmatic, since the great problem
with insect-sting allergy is thatitis not possible to predict
the severity of the reaction to the next sting. Whatever the
nature of the reaction, it is essential to confirm the
presence of venomesspecific IgE before starting venom
immunotherapy. Putients with a history of severe venom-
induced syvstemic reactions accompanied by respiratory
and cardiovascular symptoms should be given venom
immunotherapy. Venom immunotherapy is not usually
indicated for moderate reactions in patients with a low
risk of future stings but venom immunotherapy should be
considered for patients with repeated moderate systemic
reactions and or a high risk of further stings. Mild
svstemic reactions, such as erythema. urticaria or angio-
cdema not involving the respiratory tract do not require
venom immunotherapy. There is a considerable variation
in venom immunotherapy practice in Furope. where
some allergists use it to treat all patients presenting with
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Fable 7. Indications for venom immunotherapy

Type of reaction

I Scevere systemue trespiratars and or cardros ascular

ssmptomsyt

Pl

2 Moderate systenie (urhicarn, angrocedenu, nuld
asthma, matesea, hight-headedness, ete))

Venomespeaitic 1gh:®

Posttise

Venom mmunotherapy

Positive Yo

Depends on trequeney of reactions, hikehhood

of future exposure and access to medical services

oMU systenne (ersthema, urticaria, angioedema) Postine No
4. Luarge Tocal Positive No
S.OADY form of reaction Negative No

* Shown by shin test und or as venomespeatic serum lgh

t Includes severe dyspnoca due to kiryngeal ocdema asthma, marked hy potension, colliapse or loss of conscrousness

systemic reactions, even if these only involve cutancous
ssmptoms. In the UK. itis considered that treating such
patients with venom immunotherapy exposes them to
unnecessary risk for uncertain and hmned gain. At
present there is no evidence to suggest that venom
immunotherapy is indicated in the treatment of large
focal reactions or unusual systemic reactions such as
vasculitis or fever.

Another factor to consider is the accessibility of

medical help: venom immunotherapy might be indicated
for a patient living in a remote part of the country far
away froma doctor or hospital. whereas for a patient with
a similar history living in & city 1t might be more
appropriate to recommend dreg therapy for a reaction,
should 1t occur. Thas the deasion to embark ona course
of venom immunotherapy requires consideration ot the
risk of exposure, the patients arcumstances and the
severity of reactions to previous stings.,

Special circumstances

There are a number of special circumstances which aftect
the general principles stated above.

Children: Spontancous impranesicn! is more Commaon in
children than inadults [Schuberth coaf T9R3 Valenune er
al. 1990]. Thus children should not normally he given
venom immunotherapy [Ford & Davison 1987). One
cexceptional situation is beckeepers” chitldren who have
had repeated severe systemic reactions, although it would
probably be more appropriate to remozve the bees!
Flderly patients: Elderly patients tend to have more severe
reactions and a greater rate of fatahity from hymenoptera
stings. However, they also have a higher rate of adverse

reactions to immunaotherapy and respond fess well o

adrenaline. All of these are probably duce to coexisting
cardrovascular disease. Except in the case of beekeepers,
the risk of further stings in the elderly is probably lower
than for the general population, and thus venom im-
munotherapy is not usually indicated.

Beta-blocker therapy: Beta-blocking agents alter the
physiological response to adrenaline, feading to unop-
posed alpha-receptor stimulation which may resultin an
overshoot in blood pressure. Beta-blockers should be
discontinued. and alternative therapy established. before
venom immunotherapy is commenced.

Pregnancy: 1 is clear that venom immunotherapy should
not be started during pregnancy. but there s o lack of
consensus as to whether a patient already  receiving
venonimmunotherapy should continue this during preg-
nancy. In the LLS AL pregnancy 1s not regarded as a
contramdication 1o maintenance treatment. In the UK.
there s less expericnce of giving immunotherapy in
pregnancy. and therefore this Working Party concluded
that it was generally inadrisable to continue venom
immunotherapy injections during pregnancy since there
isa risk. atbeitsmall, of imducing an anaphylactic reaction
with cach maimtenance mjection. In some individuals,
circumstances may make 1t desirable to continue im-
munotherapy during pregnancy. but each such decision
must be carclully considered and justified on an indi-
vidual basis. I immunotherapy is recommenced after
dehvery. special care must be taken to start again with the
lowest dose of venom, otherwise severe systemic reactions
may oceur on reintroducing venom immunotherapy (this
is & general precaution which applies in all patients who
restart immunotherapy after a prolonged break from
treatment).
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CHAPTER 4

Drug hypersensitivity

Background

Adverse reactions to drugs are common in clinical
practice. Tt has been estimated that approximately one-
third of hospitalized patients will sutfer an adverse
reiaction to one or more drugs during their stay in hospital

[Miller & Greenblatt 1976). Only a small proportion of

these approvimately 107.) will be caused by immuno-
logical mechamsms. Data on the incidence of drug
reactions i an outpatient population are less complete.
Reactions that are severe cnough to cause or contribute to
hospitalization probably occur at a rate of about 0-3 1o
370 of total hospital admissions {Caranosos ¢f af. 1974;
McKenzie er al. 1976; Miller 1974). The higher the
molecular weight of the drug (such as insuling, the more
likely it will give rise to allergy. Low molecular weight
drugs (such as penicillin and its metabolites) may cause
allergic reactions by acting as haptens: in this case. the
immunological response is directed against the carrier
protein hapten complex. However. drugs and their meta-
bolites vary in reactivity. The term reactivity’ s used to
describe the type or strength of the bond between drug
and carrier; the higher the bonding atlinity in ritro, the
more likely it is to induce an allergic reaction. Covalent
bonds are more likely to produce an immunogenic
carrier hapten combination.

Allergic reactions to drugs do not generally occur on
first exposure. but may occur with prolonged administra-
tion. However, cross-reactivity between drugs is com-
mon, and a patient may be allergic to all drugs of similar
category even though exposure to cach drug has not
occurred. Only a very small dose or quantity of drug is
required to produce an allergic reaction, and in this
respect allergic reactions resemble idiosyncratic reac-
tions. This clearly distinguishes allergic drug reactions
from drug overdose or dose-related side-cffects. The
critical distinguishing feature is whether the immune
system is imvolved.

Drug allergy is very different from the tvpe of hyper-
sensitivity states described earlier in this position puaper.
In many instances reactions to drugs occur without the
mechanism being clearly defined. or where the true nature
of the allergic response is unclear. It is important to
distinguish reactions such as acute urticaria following
oralanti-inflammatory drugs, which are due to the effects
of the drug direetly on mast cell mediator release. For
these reasons, only broad recommendations can  be
provided i this chapter. Although allergic adverse
reactions to intravenous anaesthetic and neuromuscular
blocking drugs are well recognized [Association of Anaes-
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thetists 1990). desensitization has not been recommended
i this ty pe of intolerance because alternative anaesthetic
regimens are avatlable. Specifically this section will
discuss penictllin and insulin hypersensitivity as examples
of Igk-mediated allergic responses, and reactions to non-
sterordal ant-inflammatory drugs since it may be necess-
ary to desensitize patients requiring these agents for the
treatment of chronie rheumatic disorders.

[tshould be noted that drags. in contrast to many of the
other allergens discussed i this report. can readily be
avorded since there is such a wide choice of alternative
therapies. The single most important feature in the nan-
agement of a patientwith drug allergios is to avoid wusing the
drug. Thus with drugs. the issue of desensitization only
arises 1(F1t1s essential to use a drug to which the patient is
allergic, in a chinical setting where there is no alternative
therapy.

Penicillin allergy

An allergic reaction to penicillin or its derivatives occurs
in 1 10", of treated patients [Parker 1975). Most of these
are minor shin rashes and are a nuisance but not life-
threatening. Anaphylactic reactions to penicilling occur
most frequently in the 40 49 year age group and when the
drug 1s given parenterally. Penicillin hypersensitivity
declines with time; the greater the interval since a previous
reaction. the less likely the sensitivity is to exist: and atopy
15 not a predisposing factor. The major immunological
determimant is the penicilloy] group. the main metabolic
product from penicillin [Parker er al. 1962]; a number of
minor determinants are produced by metabolism through
other pathways [Saxon er al. 1987).

Diugnosis

The specific TgE antibody which develops following
penicillin therapy is usually directed against the major
and or the minor determinant antigens. Antibody against
the major determinant s most common, but severe
anaphylactic reactions are usually due to IgE directed
towards minor determinants. Skin-prick testing has been
used to diagnose penicillin allergy, using cither a deriva-
tive of the major determinant, benzylpenicilloyl poly-
Iysine (PPL) or the minor determinants including benzyl-
penicillin itsell [DeSwarte 1986; Green ef al. 1977:
Warrington eral 1978). A classical weal and flare reaction
after 15 minutes is a positive response and suggests the
presence of specitic IgE. A multi-centre cooperative study
of almost 3000 patients has assessed the usefulness of skin
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tests to penicillin-Gand PPL in the assessment of

penicllin hypersensitivity [Green cral 1977): 197, of 1718
paticnts with a history of penicillin allergy had a positive

skin test to cither or both agents, and 77 of 1229 of

patients with no such history had positive responses.
Among patients with a hustory of penicillin allergy where
a detatled history was available, positive shin tests were
noted in 46, with a history of anaphylanis, 170 with a
history of urticaria or angioncurotic oedema, and 77
withahistory of amaculopapular reaction. PPL generally
gave higher reaction rates than penicillin-G. but both skin

tests were needed 1o clicit the masimum number of

patients reacting. When formally challenged with penicil-
Iin. 677, of patients with a history of adverse reaction and
a positive skin test developed an allergic reaction. Only
3w of the patients with a negative shin test had a reaction
to challenge and only a quarter of these (0-757, of 1otal
with negative skin tests) had early reactions which might
possibly have been mediated by IgE. In a more recent
study. skintests for penicillin-G. penicithoie acid and PPL
were performed on 740 subjects with suspected penicillin
allergy [Sullivan eral 1981). Approximately 957, of these
patients had histories of apparent allergic reactions (o
beta-lactam antibiotics and 637, were skin-test positive.
The prevalence of positive skin tests was related to the
time elapsed between chneal reactions and skin testing.
Seven to 12 months after reactions, 937 tested positive
while 22" were positive 10 years or more after reactions.
Testing with PPL. penicilloic acid and  penicillin-G
detected 76:3%. 55:3%, and S7-1".,, respectively, of the
patients with positive reactions. Thus a positive skin-test
reaction to penicillin is not necessarily an accurate
predictor of the development of a hypersensitivity reie-
tion 1o subsequent exposure.

Almost all beta-lactam antibiotics show some ¢ross-
sensitization. The newest beta-lactam antibiotics scldom

cause clinical probfems [Petz 1978]. Fight pereent of

patients with a history of penicillin allergy reacted to
cephalosporins, whereas 1:9°, of individuals with no
history of penicillin allergy experienced a reaction when
given cephalosporin. Thus the penicillin-allergic paticnt
appears four times more likely to experience an allergic
reaction to cephalosporins than the non-penicillin allergic

patient. This compares with the 30 70". chance of

reacting 1o a re-administration of a penicillin derivative in
a penicillin-alergic patient [Petz 1971; Thoburn ¢ al.
1966: Mocllering & Swuriz 1976].

Efficacy of desensitization to penicillin

Stark eral [1987] reported efficacy and safety of penicillin
desensitization in 24 adults and two children with serious
infections that required treatment with a - beta-lactam

drug. Onset and gradual worsening of wheezing led 1o
abandonment of desensitization in one subject. but the
remaining 25 patients were successfully  desensitized.
Thus pemiallin desensitization can be useful and is a safe
approach.

Pentcilling desensttization uses very small, increasing
doses of the drug, butits precise mechanism of action is as
yetunknown. A result of the desensitization process,
positive direct and passive transfer skin tests diminish or
become negative [Sullivan 1982 Sullivan ¢r al. 1982
Brown er al. 1982 Naclerio ef al. 1983).

Various routes of penicillin desensitization have been
proposed which include oral. subcutancous, intramuscu-
lar and intravenous. Regardless of the route or method
chosen for the procedure. the basic principles remain the
same, and are outhned in Tables ® and 9. Initially, small
doses of the drug are given: at 1S-minute intervals
thereatter the dose s usually doubled. with continuation
of this process until the fult therapeutic dose of the drug is
given by the optimal route. Desensitization should not be
undertaken under cover of antihistamines or steroids,
since these drugs may mask the subsequent reaction
during the procedure.

Itis imperative to perform this procedure in a setting
where resuscitation factlities are immediately available,
and it should only be performed by a physician experi-
enced in this technique. A systemic reaction during
desensitization is treated in the usual way as for anaphy-
laxis (see Chapters S and ¥). 1tis also important to inform
patients that they may become sensitive to penicillin again
when the therapy is discontinued. Patients who had an
allergic reaction durmg treatment, or who have positive
skin tests, are warned against taking penicillin in the
future without prior testing. They should be advised to
obtain medical identification tags stating that they are
allergic to penicillin,

Indications

The theoretical indication for penicillin densitization is
the necessity to use antibiotic therapy in bacterial infec-
tions in which there is no other alternative except
penicilling In practice the clinical setting would have to be
that of a life-threatening infection, such as septicacmia
and bacterial endocarditis, for which no alternative
antibiotic treatment was possible. In practice this situa-
tion hardly ever arises.

Insulin allergy

Over the last ten years, the incidence of allergic reactions
to insulin has declined. duc to improved purification of
commercial insulin preparations,

i
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Table 8. Oral desensiization protocol

Phenoaymeths ] peniaithin

Amount
Step® Units ml myg ml ml
I 1000 06 04
2 1000 06 02
3 1000 06 04
4 1000 06 0-X
S 1000 0-6 b6
6 1000 06 32
7 1000 06 ({30]
X 10.000 6 12
49 10,000 6 24
H 10.000 O 48
1 80,000 48 10
12 0,000 4% 20
13 RO.000 48 40
14 80,000 48 S0
Obscrve patients for 30 minutes
Change to benzslpeniathn G ntravenous)
15 S00,000 025
16 S00.000 050
17 S00.000 10
1% S00.000 228

Dose Cumulatine dosage
Units mg Uity my
100 006 100 0-06
200 012 300 0-18
J00) 024 700 (42
KK 4% 1500 (19
1 6(X) 096 300 |-R6
3200 192 6300) 178
6400 384 12,700 7-62
12.000 7-2 24,700 1482
24.000 144 4X.700 29.22
4X.000) 8K 96,700 SR02
KO.000 48 176,700 106-02
160,000 96 336,700 20202
320000 192 656,700 19402
040,000 Ng 1,296,700 77802
125.000
250,000
SO0.000
1.125.000

* Interval between steps = 15 minutes.

Indications

Allergic reactions to insulin occur in a number of patients
after alapse in treatment. and the firstdecision to be made
is whether alternative therapy would be effective. If not.,
desensitization should be considered. Local reactions to
insulin are rarely of clinical significance, since they are
only mild and transient. Thus desensitization should only
be considered with systemic reactions,

Desensitization employs subcutancous injections. I

desensitization is initiated within 24 hours of an insulin-
allergic reaction. the initial desensitizing dose should be
one-sixth to one-third of the dose producing the reaction.
The dose is then increased by five units per day. If more
than 24 hours have elapsed since the reaction. a serial-
dilution intradermal skin-test titration should be per-
formed. If the patient is sensitive to pork or beef insulin,
they should be transferred to human insulin. Desensitiza-
ton should only be performed if the patient shows allergy
to human imsulin. The initial dose s the highest concen-
tration to which the patient appears to demonstrate a skin
reaction, as determined by skin-test titrations.

A possible desensitization schedule for patients treated

24 hours or more after their last insulin injection is shown
in Table H0. This method s used in non-emergency
situdions. In more urgent situations, injections may be
given every 30 minutes. A doctor must be present during
the entire procedure. Successful desensitization usually
permits  the  re-institution  of insulin.  Occasionally,
patients cannot tolerate the necessary total daily dose of
insubin as a single doser such patients should be given
divided doses. Skin-test titrations during desensitization
show progressively diminishing cutancous sensitivity,
and skin tests may become negative afler successful
desensitization,

Aspirin intolerance

Aspirin senstiivity can cause rhinitis, asthma and urti-
cartand s thought 1o be due to an altered pharmacologi-
cal response to the drug and not to an TgE-mediated
allergy. Tt is covered here because it was specifically
mentioned i the CSM report [1986] and patients can be
successfully desensitized. Aspirin-sensitive patients will
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Table 9. Parenteral desensitization protocol

Concentration of Amount (mb Dose Cumulative
Step® fi-lactem drug (myp mh subcutancous (my) dosaye (mg)
| 01 a-10 001 001
2 (1N 0-20 002 0-03
3 01 040 (04 007
4 1 0)-80 0 80 0 1S
N | 01s 015 0-30
6 | 030 03 0 60
7 | 0 61) 06 12
X 10 010 | 22
Y 10 0-20 2 42
HY 10 (40 4 X2
11 10 0-80 N 162
i2 100 0-15 15 312
13 1 (%) 0-30 ) 612
14 100 0 60 60 1212
1S Lo 0-10 100 2212
16 1000 020 200 4212
17 1000 030 400 K212
18 1000 0-50 S00 13212
Observe patient for 30 munutes
19 1000 Intrasvenous OSyp 18212
20 1000 Intravenous 1-'Sg 33212

* Interval between steps = 15 minutes.

often react to other drugs and foods containing salicy lates
and 1o other non-steroidal anu-inflammatory drugs
(NSAIDs). Most aspirin-sensitive respiralory paticnts
can be successfully desensitised 1o aspirin and other
NSAIDs.

Efficacy

Desensitization of patients with aspirin-sensitive rhino-
sinusitis has been shown to clear hy pertrophic rhinitis in
three-quarters of the patients [Lumry er al. 1983]. A
double-blind study  has compared  three
months of aspirin desensitization 1o three months of
placcbo treatment in 25 asthmatic patients with severe
aspirin sensttivity and discase of the upper and lower
respiratory tracls fStevenson e al. 1984]. Approximately
two-thirds of the uspirin-sensitive asthmatic paticnts

Cross-over

experienced a reduction invasat s mptoms and were able
to decrease their use of topicad corticosteroids compared
with the three monihs wwhien they received placebo. The
severity of asthia alsodecreased inapproximately half of
the patwents.

“Aspirin desensitization is time consuming and cxpen-

sive. The rish of a patient developing a severe asthma

attack during the treatment period is real. and aspirin
desensitization is therefore best conducted in centres
where resusaitation facihities are immediately available.

The etficacy of aspirin desensitization in patients with
chronic urticaria and aspirin sensitivity is far less clear.
Experience from the Scripps Clinic and Research Foun-
dation suggests that aspirin desensitization 1s unhelpful in
patients with urticaria. Asad reported that siv out of cight
aspirin-sensitive patients with urticaria and angioedema
reacted to aspirin and could then be desensitized to
aspirin [Asad er of. 1984]). However, most of the patients
had predominanthy resprratory symptoms when chal-
lenged with aspirin. Further work is needed to determine
whether aspirin-sensitive urticaria responds to desensiti-
zation,

Indications

The indications for aspirin desensitization are severe
rhino-sinusitis inan aspirin-intolerant patient where
conventional medication (anti-histamines, nasal topical
corticosteroids) has failed. In addition, desensitization
to non-sterordal anu-inflammatory drugs should be con-
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Fable 100 Tnsuhin desensitization schedule in a patient seen more

than 24 hours after the reaction”

l)\\\C
Day Time (umits insuhing
l R am (- OO0
12 00 noon 000}
SO0 pm 0001
1000 pm 0001
2 SO0 am -0
12.00 noon 01
SO0 pm (R
10.00 p.m 10
3t X OO0 am 20
12.00 noon 40
S.00 pm 80
B34 8.00 a.m. [KIRY]
12.00) noon 12:0
SO0 p.m. 14:0
S .00 a.m. 180
6 K00 am. 250
7 K00 am 0

Raoute of
admimistration

Intradermal
Intradermal
Intradermald
Intradermal

Intradermal
Intradermal
Subcutancous
Subcutiancous

Subcutancous
Subcutancous
Subcutancous

Subcutancous
Subcutancous
Subcutancous

Subcutancous
Subcutancous

Subcutancous

* The schedule should be flexsble and adjusted if tocal or
systemic reactions oceur. Inttial doses are given with erystalline
(regular) insulin and are based on skin-test utrations.

t Consideration to changing to an intermediate insulin such as
NPH insulin (sophane insuling should be given on Day 3.

1 Hypoglycaemic precautions are necessary by Dayv 4 or Day S

sidered inoany chmceal situation where the drugs are
needed to treat a pathological entity (e.g. rheumatoid
arthritis) in patients who are intolerant to these drugs,

Special considerations for treatment of drug hy persensiti-
vity in children

Children commonly have skin rashes in association with
viral infections. Concurrent treatment may  precipitate
urticarta (espectdly mnomtfectious mononucleosis). In
addition, the fanuly and attendimg physician may suspect
that normal viral rash was due to antibiotic hypersensiti-
vity. The vast majority of such children do noto i fact,
have any subsequent reaction to the offending antibiotic
onformalinvestigation [Bierman ¢r al. 1969, McKenszie er
al. 1976; Whyte & Greenan 1977 Grafl-Lonnevig et al.
1988]. Since alternative antibiotics arc usually avatlable, it
is rarely necessary to consider desensitizing children to
antibiotics. Exceptions would include children with rheu-
matic fever or exstic fibrosis, in whom it may be essential
to use penicillin rather than any other antibiotic.

Conclusions

Adverse reactions 1o drugs are common but the mechan-
isms of such reactions vary and are in many cases poorly

“understood. Desensitization is occasionally used in the

treatment of drug allergy. but more work in this area is
clearly necded.
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CHAPTER 5

Mechanism of allergen immunotherapy

The mechamsm by which aliergen immunotherapy everts
its beneficiat effect is unclear. A vanety ofimmunological
changes have been deseribed but 1t remuams uncertam
which (f any) of these s responsible for rehiet of
ssmptoms. n this review of possible mechanisms of AL
the current position forinhaled allergens and tor venomis
discussed separately, since 1t s concenvable that ditferent
mechanisms may operiate moresponse to allergen chal-
lenge across mucosal surfaces and through the skin.

Inhaled allergens

Tt is generally aceepted that immunotherapy s clinically
clfective for pollen-induced and for house dust mite-
induced rhinitis, providing that appropriate extracts are
used. Inaddition to a reduction in symptoms and or drug
consumption, it is usually possible to demonstrate
reduced sensitivity to allergen in the target organ, using
nasal or conjuncinval provocation tests,

Antibody responses

Specitic 1gE. Specific Igk concentrations increase during
the first 3 months of conventional AL and slowly dechine
to pre-treatment levels by 12 months [Hedlin er al. 1990;
McHugh e al. 1990]. In the long term, speafic 1gE levels
gradually decline [Frostad er af. 1983] but it is rare for
spectfic TgE to disappear completely. In most studies the
nagority of the chinical benefit has already occurred by
3 months, so specific [gE fevels per se do not seem to be
related to the mechanism or ATL Ttis possible that focal
changes in IgE regulation, production in the warget organ
or regional lymph nodes are not reflected in serum IgE
concentrations. Ahwrnatively, there may be functional
changes in IgE that are not reflected by measurement of
total spectfic IgE. Invitro studies have suggested that IgE
1s functionally heterogencous and that allergen-specific
leE molecules are of two types. those that react with
histamine-releasing factors (IgE ") and the remainder
which do not (IgE ) [Lichtenstein 198&]. The production
of TgE* molecules would leud to increased mediator
release from basophils, thought to be important in the
late-phase reaction. It has been postulated that ATl may
work through the redirection of IgE production towards
IgE | but as yet there are no hard data to support this
theory. Circumstantial support for this hypothesis comes
from a studs of Cladosporamr AT in which histamine
release from basophils decrcased duning the carly phase of
treatment, despite an increase in cell-bound IgE [Malling
& Stahl-Skov 1984].

Specific feGo Allerpen-speattic 1gGlevels wlso increase
during effective immunotherapy. In patients with allergic
rhinitisand asthma, baschne levels of specific Ig G are low,
In g climcally etfectinve trial of D prerony ssinus A1l for
rhinmitis, measured by BLISA,
increased sharply i the first 3 months of AlLin puratlel
with chimeal improvement [McHugh e af. 1990). Smular
changes i specific 1gG have been obsersed after polien
Al [Sadan eral 1969 Ortolany et al . 1984 Bousquet eral.
198K]. The “blocking antibody™ theory suggests that the
cilicacy of ALl depends on changing the bulance between
tharmtul” TgE antibodies and “protective” TeG antibodies
[Creticos ez al. 1984]. This theory was supported by a
study of ragweed AL in which the IgG 1l binding ratio
increased after treatment and correlated significantly with
afallin symptom score while the G antibody binding of

speaific TpGe Tevels,

ragueed antigen E also increased but did not correlate
with symptoms {Zeiss ¢ al. 1977].

IeG subclasses. Considerable attention has been devoted
to the role of 1gG subclasses, parucularly [pGland [pG4,
in relation to ¢linical outcome. With occasional excep-
tions, most patients fail to make an IgG2 or 1gG3
response during Al Several studies with different aller-
gens (house dust mite, cat and grass pollen) have shown
that a rise in 1G4 is assoctated with improvement [Devey
eral. 1976; Van der Giessen e al. 1976; Nakagawa ot al.
1983, 1987 Hedlin ¢r o/ 1986; McHugh er al. 1990).
Another study, however, suggested that a rise in 1gG4 is
assoctated with treatment falure [Djurup & Malling
1987]. A detatled study of antibody changes during
effective D. preronvssinus All found that specific IgG and
IgG 1 concentrations increased over the first 3 months of
treatment and then remained clevated without further
change for 12 months, while the specific 1gG4 level
increased steadily over the 12 months [McHugh er al.
1990]. The TeGilgE ratio increased and there was a
subclass switch from IgGloto [gG4, In this study there
was no elevation in specttic 1gG, 1gGloor 1gG4 in the
groups treated with placebo or with a conventional but
clinically ineffective house dust mite extract. There was a
highly significant correlation between clinical efficacy and
the rise in 1eG. IgGloand eG4, the association being
most marked with TgGd4. Conversely, Tow TG antibody
responses were associated  with fanlure. While  these
observations are compatible with the hy pothesis that 1gG
subclusses may modulate antigen Igkl interactions, this
response might simply be the expected immune response
to repeated immunization with a potent antigen [Aalberse
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er al. 1983 and need not be causally related 1o the
mechanisim of AT Thus potent and effective extracts can
be clearly shown to ehicitan TpGoresponse but it remanns
uncertain whether this response is relevant to the beneti-
cial effects of AT in allergic discase.

Local antibodies. Allerpen-specific TgA and 1gGoanu-
bodies are detectable m nasal secretions and appear to be
produced locally. Although there is o small increase in
specific TG in nasal secretions after AHL this is much fess
than the increase in serum TgG [Platts-Mills 1979] There
are no data showing correlations between antibody ley cls
i secretions and clinical ethicacy.

Sha-prick and allergen inhatation tests

The immediate and late-phase skin-test responses 1o
allergen are reduced after ATH{Bousqueter al 198K Ewan
et al. 1988a; Varney er al. 1991 The mechanism of this
effect is not certain. In a compartson of parameters used
1o assess allergen AL changes in the immediate shin-test

response did not correlate well with other parameters of

etlicacy such as symptom scores or drug scores [(McHugh
& Ewan 1992}
In children the most consistent effect of immuno-

therapy on allergen challenge has been the attenuation of

the late-asthmatic reaction to allergen inhalation [Warner
er al. 1978 van Bever ¢ af. 1988] Fow similar studies have
been performed in adults [Bousquet ef al. 1990b].

Cetlular effects and cvtokimes

The above studies iltustrate the poor correlation between
clinical response to ATl and changes in Igk and leG
antibody. For this reason, attention has recently focused
on the influence of AT on the cellular arm of the immune
response, on the recruitment of cells to allergic tissue sites
and on the pattern of mediators that these cells produce.
For example, ragweed All resulted i inhibiion ol both
the carly- and late-phase nasal responses to allergen
challenge [Furin er al. 1991]. This was accompanied by a
decrease in antigen-induced cosinophil migration mto the
nasal mucosa. as determined by nasal lavage. Similarly.
Al in birch pollen-sensitive patients reduced scasonal
increases in bronchial responsiveness, in the number of
cosinophils, and in BAL concentrations of cosinophil
cationic protein [Rak ¢r al. 1988]. In patients with
perennial allergic rhinitis and house dust mite allergy.,
there was a reduction in mast cell numbers in nasal

cpithelial scrapings following treatment [Otsuka e al.
1990]. Mite All also results in a reducuon inoserum
neutrophil chemotactic activity (an activity associated
with mast celt degranulation) [McHugh er al. 1989}

AILin ragweed-sensitive hay fever patients resulted in
decrcased immediate nasal pollen sensitivity and a
decrease in mast cell basophil-associated - mediators
mcluding histanmine and TAME esterase [Creticos ¢f al.
1985]. Recent studies have emphasized the importance of
T-lymphocyte recruitment and activation during human
allergic responses. AL has been shown to suppress
allergen-induced T-cell proliferatine responses [Rockhn
ef al. 19%0) and to mduce an ncrease 1n circulating
numbers of allergen-specitic CDE - lymphoceytes [ Nagaya
et «f. 1985). Mosmann and colleagues. based on inriiro
sudies of murine T-cells, have distinguished two types of
CD4 T-lymphocyte. which differ in the profile of
cvtokines  they  produce. Tul-type cells  produce
predominantly interferon-gamma and TL-20 while Ty2-
type cells produce 11.-4 and 11.-5; both subscts produce
11.-3 and GM-CSF [Mosmann e al. 1986]. Wierenga and
colleagues found  that antigen-specific T-lymphocyte
clones from human atopic donors produced TyZ-type
cytokines in response to common aeroallergens including
pollens and house dust mite [Wicrenga ef al. 1990]. In
contrast, B. pertussis-stimulated T-lymphocytes  pro-
duced Ty l-type cytokines  namely IL-2 and interferon-
gamma, Recent studies  have confirmed a similar
dichotomy in human skin reactions: allergen-induced
cutancous responses are associated with T-hymphocyte
infiltration and activation as well as tissuc cosinophitia
[Frew & Kay 1988]. Using in situ hybridization, it has
been possible to show preferential expression of mRNA
for Ty2-type cytokines, particularly TL-4 and 1L-Sduring
these late-phase cutancous reactions [Kay e al. 1991].
When such reactions were induced in a group of subjects
participating in a placebo-controlled trial of grass pollen
immunotherapy [Varney ef al. 1991]). chinical improve-
ment was accompanied by a decrease in the size of the
macroscopic late-phase skin response. Analysis of skin
biopsics obtained 24 hours after intradermal challenge
revealed a significant reduction in the numbers of inhl-
trating T-lymphocytes and a trend for a reduction in the
number of activated cosinophils. [n situ hybridization
studies demonstrated Ty2-type cytokine mRNA - re-
sponses in the biopsies from both active and placebo-
treated groups. In contrast, significant hybridization for
[L-2 and interferon-gamma was only observed in the
actively treated group. These findings suggest that inhibi-
tion of the late response following AlLis associated with
the suppression of allergen-induced T-cell recruitment
and the appearance of Tyl-type cylokine expression
[Varney ¢ al. 1993]. These results support the view that
ATl may be working through induction of T-cell toler-
ance. comparable to that obscrved during induction of
immune tolerance in vitro [O Hehir et al. 1991].

Taken together. the above data suggest that All
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inhibits effector cell mechanisms at allergic inflaimmatory
oites following both natural and cxperimental allergen
chalienge. Mast cell and cosinophil mechanisms seem to
be particularly targeted but imduction of T-cell tolerance
maty be the primary eventwith consequent eflects onfocal
ek or mast cellactivity and inhibition of tissue cosimo-
philia. An mportant goal for futiire saccine development
may be the production of ‘non-stimulatory peptides’
which can modify suppress T-lymphocyte responses
while avoiding the risk of systemic adyerse reactions and
anaphylaxis which result from mast cell activation,

Venom

The mechanism of venom immunotherapy (VET) s also
controversial. Early studies showed amarked clevationin
the concentration of venomespecific 1gGoin patients
treated with venom extracts [Sobotka er al. 1976 Lichten-
tein of al. 1979]. In a study using alower dose IT regine.

which resulted in more treatment failures. the level of

venomespecific TgGowas the only parameter that dis-
tinguished successful and unsuceessful treatment out-
comes [Golden er al. 1982] In keeping with this, adverse
reactions to 1T were found to occur more often in patients
with lower IgG levels [Lichtenstemn e al. 1979]. Since the
oG response was assodated with protection from stings,
therapeutic targets were recommended. namely that a
two-fold increase in specific 1pG or a critical level of TG
against anti-honey bee-phospholipise A2 oragainstwasp
venom should be attained during AT [Lichtenstein et al.
1979].

This hy pothesis was further supported by the observa-
tion that bee-allergic subjects no longer reacted to sting
challenge i they were infused with hypenmmune serum
from beckeepers [Lessof ¢ al. 1978]. Infusion of hyper-
immune beekeeper gammaglobulin has also been success-
fully used to allow continuation of bee venom All in

patients who would otherwise have had to stop because of

allergic reactions to treatment [Muller e al. 1986: Bous-
quet er al. 1987].

Despite these observations, systemic reactions can still
oceur in patients on VIT with venom-specilic TG fevels
well above the “protective” fevel, while some patients w ith
low levels of 1gG can nonctheless tolerate a sting
challenge [Miller er al. 1989]. Other studies in untreated
paticnts have shown no correlation between concentra-
tions of venom-specific 1gGo 1gGl or 1pGaand the
response to a provocation sting (Bl & Smuthuis 19SS
Kampehmacher & vaveder Zwan 1987, Thus the correla-
tion ohweved after treatment probably retlects paralled

effects induced by TT and not a causal relationshup.

In reporting studies where 1gG did not correlate with
protection, i variety of explanations have been put

forward to explain the diserepancy. It has been suggested
that the subclass response might be important and that
1eGA antibodies were assoctated with protection from
stings {Urbanck eral. 1986]. Alternatively . there might be
a Lack of TpG o a particular venom component: paticnts
vary in the venom antigens 1o which they make Igh or
1pGoantibodies (Kemeny ¢t al. 19%3] although i this
parucular study fadure of TG Lo conter protection swas
not associated with lack of TgG oo any known antigen.
Differences between  successfully - and  unsuccesstully
desensitized patients m the athoity ot their specttic IpGos
another suggestion [Deves or ol 19N,

Recent work suggests that TgGoresponses in bee and
wasp venom allergy are different, reflecting the dferent
degree of exposure to stings, In a study of patients with
SUSLCINIC FEIClIONS 1O SHNES. Wasp venom pitlichts were
found to present with fow wasp venom 120G levels, while
bee patients (most of whom have been stung frequently)
present with significantly higher bee venom TgG levels
(Ewan cf al. 19934]. In the wasp-allergic patients, specttic
IpG levels rose with VIT. whereas there was either no
change or only a small further rise in specific 1eGon the
hee group. This difference between bee and wasp venom
allergy has not been taken into account in carlier studies
assessing the role of TgGoin protection, and in many of
these studies bee and wasp patients were considered as a
single group and wasp patients predominated. This might
tead to confounding in correlation analysis of clintcat and
1gGi responses. Alternatively clevated speaitic TgGocon-
centrations may relate to the degree of allergen exposure
and be unrelated to the development or lack of dey clop-
ment of tolerance to the adlergen.

No correlation has been found between the level of
venom-specttic TeGoand the severity of the last systemic
reaction [FEwan ¢f al. 1993a] or between fevel of venom-
specific 1gG and the outcome of sting challenge. in either
untreated patients [Blaauw & Smithuis 1985; Kampel-
macher & van der Zwan 1987] or patients treated by VIT
[Miller ¢r al. 1989]1F protection from stngs s indeed
leG-mediated. then the refevant IMMUNC 1ENPONSe Must
be more complen. and not adequately reflected by
measurement of total venome-speaitic TeG.

The phenomenon of rushinduction of immunotherapy
also raises questions about the protective role of 1gG. In
rush induction of VIT. the normal (3-month) mitial
course of Al is condensed into 15 days [Natal er al.
19841, and o highly ~ensitive patient with serious general-
ised reactions to stings can be rendered UNTSSPONSIVE L0
venom (i, able to tolerate a dose of venom equivalent to
about two stings) i as fittde as 6 hours Not surprisingly.
there is no change inspectfic lgGor Tgb devels during rush
induction [Ewan ¢f al. 1993b] but specific TG levels begin
(o rise 2 Y weeks later. 1gG therefore appears 1o have no
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role in the mechanism of rush AT which may imvolve
pharmacological ruther than mmunological processes. It
has been argued that rush induction may work by
depleting mast cell mediators (repeatedly but subclini-
cally after incremental doses of senom) so that the patient
is incapable of responding to larger doses. Against this
theory, however, patients can develop anaphyhictic reac-
tions to the highest dose despite having had no reaction
up to and including the penultimate dose, equivalent to
166 stings [Ewan er ol 1993b).

Summary

In summary, the clinical and n ciro correlates of

successful immunotherapy are as follows:

Eurly

e increase inallergen-specific IgE

o ncrease of allergen-specific TeGoand TGl oover 3
months

Laie

attenuation of seasonal rise in allergen-specific gk
gradual dechne i allergen-specitic gl to pre-treat-
ment values

gradual mcrease of allergen-specific 1G4 over |2
months

attenuation  of carly- and  late-phase  asthmatic
FCSPONSes

attenuation of carly- and tate-phase responses in the
skin and nose

attenuation of allergen-induced cosinophil and CDH4”
T-cell recruitment

Shift of cvtokine expression at cutancous allergen-
exposed sites towards a Ty d-hke pattern

mcereased  expression of CD2S (11.-2 receptor and
HLA-DR) at cutancous allergen-challenged sites.
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CHAPTER ©

Allergen standardization

Iatroduction

The need forstandardization of allergen extracts has been
recognized since the carly duvs of allergen mmmuno-
therapy. Farly attempts to achieve consisteney sehed on
crude weghtovolume ratios or estimation of protein
mtrogen content. Fuatlure to achieve consistent batch
poteney led to problems in both dagnosuc and thera-
peutic use. Very rapidlyv, 1t became clear that accurate
diagnosss of allergy and the safe treatment of patients by
AL could only occuraf allergen extracts with consistent
poteney and composttion were used.

Allergen extracts

Allergen extracts are complex mintures of proteins. The
precise number of components varies dependimg an the
allergen source and on the extractuon process. Mulupie
antigens have been identificd in anmmal dander extracts
(10 20 scparate antigens), dust mite exiracts (20 40
antigens) and pollen extracts (20 50 antgens) {Lowen-
stein 1983 Lind e wl. 1984 Lowenstein & Marsh 1981,
Crossed immunoclectrophoresis or immunoblot tech-
niques can be used to determine which components of an
extract bind lgk. Any antigen which stimulates an Igk
response and binds IgE is termed an allergen. while
antigens which bind Igk from more than 50" ol patients
are usually reparded as major allergens. Potentially, all the
antigenic components recognized by animal antisera may
be allergens in humans, However, in practice. between
250 and 500 of the proteins in any allergen extract are
allergens, and one to three protems will be major allergens
[Lowenstem er al. 1987).

Protein extraction is a simple technique, but it is much
more complex to denive extracts which contain all
relevant allergenie determinants and which have consis-
tent composition from batch to batch. The final composi-
ton of an allergen extract depends on many factors,
including the nature of the source matenal: how 1t s
handled prior to extraction: the consistency of the
extraction process; degradation during extraction; deple-
tion of some components during purification (by dialysis,
ultrafiltration, ete.): degradation in storage (especially

important if allergens are mixed) [Dreborg 1992]. Each of
these factors can affect both the relatve composition of

the final extract and the allergenicity of the individual
components.
Gaoals of allergen standardization

For diagnostic testing. the aim is to produce an extract
which will clicit positive skin tests in all subjects with

chimical hy persensitivaty to that allergen. Tdeally. skin-test
exvtracts should contan all potentially allergenic compo-
nents and all Tel-bimding eprtopes should be intact
Simular considerations apply to allergen extracts used tor
serolopieal teogs RAST) testing. For therapeutic use. the
gouhis to produce an extract which s chimcally etheacious
and has o Jow ancidence of adverse reactions, Despite
many years of investigation, the precise mechanisms of
suceessful ATE are sull unresolved (see Chapter Sy In
practice. puriticd extracts have been shown to have some
depree of chinteat ethicacy even though they contam an
incomplete or restricted range of components [Fwan eral.
1988a]. Adverse reactions to vaccnes are largely due to
recogmuon of allergemce deternunants by cell-bound Igk.
but reactions can also occur to the non-allergenic protein
components. Chenucally moditied allergens can have
reduced Teb-binding properties but sull retain chmcal
ethicacy and mmune potency [Bousquet er al. 1989).
Whether puntied or standardized. such modified or
mcomplete extracts would be mappropriate as diagnostic

agents.
Allergen standardization

Simple weight volume ratios and protein nitrogen values
are poor indicators of allergen content [Baer ef al. 1970).
Commerctal house dust mute extracts with adentical
protein nitrogen content can vary by several thousand-
fold m ther content of @ major house dust mute allergen
(Der p Iy [Chapman e al. 1987], Protein nitrogen values
are particularly vulnerable to varability in the ethiciency
of extraction processes and offer no guarantee of the level
of allergemicity [Baer ¢z af. 1970], Falure to understand
this led to a signiicant number of adverse reactions when
physicians changed over from non-standardized to stan-
dardized extracts [Lockey er al. 1987 CSM 19R6]. ~ince
highly puritied and standardized extracts could have
identical protein nitrogen content to old unstandardized
extracts, but were sometimes found to be 100 to 10,000
times more potent i brological terms. Standardization of
allergen extracts requires development of specific allergen
standards which can then be compared with new batches
in assays of potency and composition. Allergen extracts
can be standardized in two different ways: assayvs of
poteney and assays of individual atlergemic components.

Standardization by assays of potency

Allergeme potency can be measured in viro by quantita-
tive skin testing or in ritro by RAST miubition, ELISA
inhibition or basophil histamine release assays [Dreborg

RR]
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& Frew 1993]0 All these methods rely on the ability of

human Igk 1o bind the allergen and depend on the
quahtative and quantitative Igk composition of the sera
from the selected patients: results will therefore van
depending on patient selection criteriaas w el as the assay
methodology . When extracts are similar in composition.
it s Gurhy straightforward 1o establish their velative
potencies. When extracts diftfer substantiadly m compaosi-
tion. 1t can be diflicult to obtain parallel dose response
curves, and this limits the vahdity of comparisons of
potency. Within one company s products, COmposition is
ustally quite consistent and batch-to-batch consistencey
can be assured by comparison with an in-house standard
using RAST mhibition [Dreborg & Trew 1993] Cur-
renty. stundardization by skin tests s usually performed
onhy for the initial batch as RAST mhibinon iy reproduc-
ible and much less time-consuming.

It should be noted that since allergic individuals vary in
the intensity and pattern of their IgE response. standard-
ized extracts from ditferent sources will not necessartly
induce identical sized sheals i andrendual aliergic sub-
jeets, even though these extracts will give sinlar average
skin-test responses when tested in groups of allergic
subjects. This is especially true for extracts that contain
several different allergenic components.

Biological standardization

There is general agreement regarding the need to standar-
dize the potency of allergen extracts and to miimize
hatch-to-batch variation. There is, however, some con-
troversy regarding the best way ol expressiny the potency
of extracts of different aliergens. In the past cach
manufacturer devised their own system ot anits, Inrecent
vears it has been argued that the potency of allergen
extracts should be expressed in terms of their ability to
induce skin-test responses in a group of subjects sensitive
to that allergen [Turkeltaub 1989 Dreborg 1989a). In
other words, animal dander extracts. pollen extracts. dust
extracts. ete. should all be labetled with the same system
of wnits, and an extract of 100.000 biologically relevant
units per millilitre should clicit the same sized reaction in
populations of patients who are respectively sensitine to
cach of the allergens under test. This concept is called
“biological stundardization”,

There are two main methods of biological standardiza-
tion: in the Nordic method, skin-prick tests are performed
anselected patients referred toa University Hospitad out-

patient aftorgy olinteand the allergen potenay s related to
the wheal e induced by histamine [Dreborg 1989b]. In
the American method, intracutancous skin tests are
perfermcd on a subgroup of available patients who are
highly sensitive to the testallergen. Extracts are compared

in terms of therr ability o induce a mean erythema
diameter sum of 30 mm. and are not related to histamine
[Turkeltaub 1989] Duc to therr different selection eriteria
and technical requirements, these methods give simihar.
hut not dentcal relative potencies. Comparison between
the two sastems s further complicated by the fuct that
Furopean extracts are usually dilysed to remose fow
molecular weight substances, whercas American extracts
are not [Dreborg & Frew 1993]0 Biolopieal standardiza-
tion provides an approximate equivalence ol extracts
from the same or different allergen source in terms ol their
averige reaction size. This approach confers enhanced
atety and efficacy as the units will predict in oo
allergenicits . However, biological standardizaton does
not address either the relative composition of the extracts
or the ethicacy of extracts in therapeutic use. bxtracts with
identical biological activity in skin tests can have quite
different compositions. so biological standardization IN
not a guarantee of batch-to-hatch consisteney. nor does it
climinate variation between the products of different
manufacturers,

theoretical
advantages. but recent events in the U.S AL have demon-
strated an unforeseen problem. Following their introduc-
tion into clinical practice, several biologically standard-
ized cat fur extracts labelled as 100,000 allergy units ml
(AU ml) were shown 1o have a true activity closer to
10.000 AU ml. Regulatory authorities and chinicians are
now extremely concerned about this inconsistency. The
FDA has proposed relabelling all extracts to preserve the
definition of the AU while some manufacturers and
clintcians believe that this relabelling may lead to dosage

Biological standardization has several

CITOrsS.

Standardization by determination of major allergen content

The major allergen content (MAC) of an extract can be
determined by a variets of methods using polyclonal or
monoclonal antibodies. These methods depend onappro-
priate selection of the major allergen but are independent
of variation in patients” sera and patientselection criteria
[Platts-Mills & Chapman 1991},

A number of International Standards (IS) have been
prepared under the auspices of the TUIS [WHO 197%:
Helm er of. 1983: Ford er al. 1985 Norman 1988:
Nedergaard-Larsen e al. 1988]. These can be used as
references to determine content of individual allergen
components. but are not licensed for use in riro [Yun-
ginger of al. 198%]. Because the composition of the IS and
4 new extract may differ, the strength in 1U ml ol a new
etract can vary depending on which component is used
for comparison. This is relevant for extracts which
contain more than one major allergen ¢i.e. the majority of
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extracts currently available for dingnostic and therapeutic
used Tt has been suggested that determimation of MAC
would be a better means of calibriating allergen extracts
[Platts-Mills & Chapman 1991]. but there is a potential
draw back i that MAC determination does not take mto
account the influence of other major or minor allergens
which may be important in causing symptoms in some
people. I these other allergens are omitted from the final
preparation, the extract may be meflectne i treatment
and give false negatnes in diagnostic testing: it other
allergens are present in eacess, standardizaton by MAC
could underestimate biological potency. and lead to an
eacessive rate of adverse reactions,

tn himited analyses, MAC has been shown tovary up to
four-fold  between  brologically  standardized  pollen
extracts [Dreborg & Emarsson 19920 Lowensten of al.
1991]. and by several thousand-fold in commercial dust
mite and dog dander extracts [Chapman o1 al. 1987
Schou ¢f af. 1991]. Thus MAC determination 15 not
direct replacement for in vivo standardization of extract
potency. However, composile meisurement of several
major allergens has been used successfully for ragweed
and cat extracts in the U.S A

Current labelling of commercial extracts

Although several manufacturers have adopted biological
standardization and the Nordic BU for labelling diagnos-
tic materials, there is less agreement about the optimum
unit to be used for therapeutic extracts. Some authoritics
consider that therapeutic extracts should also be stan-
dardized by their biological potency. while others beheve
that there should be a separate system ol “therapeutic
units”. based on the top maintenance dose ez all
maintenance doses would be defined arbitrarily as 10.000
TU (treatment units). with lower concentrations and
induction doses expressed as fractions of the maintenance
dose. The major drawback to BS methods is that while
unmodified extracts can be readily standardized by
potency. subsequent modifications may render the extract
hypo-allergenic without affecting eflicacy to the same
extent. Assays of MAC may be similarly affected by
chemical modification of epitopes. AU present most
manulfacturers use compant-specific units to label their
therapeutic extracts, and discussions about the introduc-
tion of a single internationally accepted therapeutic unit
are ongoing.

Mixtures of allergens

In the past, patients with multiple sensitivities were often
wreted with mintures of allergen extracts. These mixtures

were prepared sometimes commercially and at other
times by the allergist as an individualized minture. In
general the eflicacy of such muntures is less than the
efficacy  of smple allergen extracts in mono-allergie
patients. In addion, minmg allergens can lead 1o pro-
gressive degradation of one or more of the allergenic
components with unpredictable consequences 1o the
composttion and safety of the minture {Dicborg 1992

Modified extracts and peptide epitopes

NMost efforts in atlergen standardization have been di-
rected towards conventional allergeme extracts, where
manulacturers attempt to reproduce extracts of high
allergenicity as consistently as possible i terms of the
batance and content of the relevant allergenic compo-
nents. and the overall allergenic potencey. Such attributes
arc suttable for extracts used in diagnosis. but are not
necessarily ideal for therapeutic preparations, which
should have mimimal side-eflects (e, generalized allergic
reactions, toxicity or large local reactions). Ideally.
therapeutic materials should have markedly reduced
allergenic activity (relative to the native extract). while
retaining (or improving) therapeutic eflicacy. The sim-
plest approach has been to prepare alum-precipitated
extracts. in which the macromolecular components of the
extract are adsorbed onto alumina gel, which serves as an
adjuvant to enhanee the antibody response. Other adju-
vants with similar properties have also been used. The
adsorbed allergens are released stowly and thus their
effect is spread over a longer time. reducing the likelihood
of generalized allergic reactions. In general. the approach
to standardizing these extracts has been to analyse the
allergen extract before alum-adsorption, and then to
check for low allergenicity of the fluid phase (e.g. using
RAST inhibition).

Chemically modified allergens (allergoids) [Marsh eral.
1970, 19%1] with greathy reduced atlergemcity are now m
widespread use in Buroper in most cases these extracts
also incorporate an adjuvant such as alumina gel. The
native extracts used to prepare atlergoids dre first stan-
dardized by RAST inhibittion and or analysis of allergen
content and are then modified under highly controlled
conditions that are designed o assure lot-to-lot consis-
teney [Maasch & Marsh 1987]. The resultant allergoids
are analyvsed for restdual allergenicity by RAST in-
hibition: consistent reduction of allergenic activity s
important to ensure product safety. sinee allergoids are
routinely wsed in more aggressive dosage regimes than
comventional allergen extracts. Further standardization
of the allergord may include analysis of the molecular
weight profile by gel filtration HPLC.
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In the case of peptide allergen-cpitope products cur-
renthy under development. no specified standardization

procedure has set been recommended. Should any of

these products prove to be chnically cilicacious. stan-
dardization should be relatively straightforward since
they are likehy to be low molecular weight compounds
that can readily be analysed by standard peptide anahyu-
cal methodology such as reverse-phase HPLC.

Future trends in allergen rescarch and standardization

Since 1986 there has been rapid growth in the volume of

information concerning all types of allergens. The expan-
on of allergen research has been faailitated by techno-
logical improvements in protein and DNA sequencing. A
Large number of major allergens have now been described
and many have been sequenced at the proten and or
CDNA levels [Chua ecal. 1988 Ansari et al. 1989a; Ansari
et al. 1989b: Breiteneder er al. 1989 Silvanovich et al.
1991 Griftith e al. 1992). Progress has also been made in
the analysis of allergenic epitopes using cloned human T-
cells [Peres er wl 1990 Rogers er al 1991 O Hcehir et al.
1987: O'Hehir et al. 1985 Huang ¢r al. 1991] These
technical improvements have made it casier to determine
major and minor allergen contentofallergen extracts and
may in future allow manufacturers greater control in
preparation of extracts with defined composition.

In the long term, improved understanding of the

mechanisms of successful AT should allow the develop-
ment of modified or semi-synthetic vaceines which retain
the T-cell epitopes necessary to mduce tolerance, but no
longer carry the lgh-biding eprtopes responsible for
inducing adverse reactions,

Conclusions

The primary goal of manufacturers, clinicians and repula-
tory juthorities alike 1s to ensure the safe and etfective
diagnosis and treatment of clinical allergy. For the
present, this goalis best achieved by four measures:

1. Skin testing and ATL should be performed  with
biologically standardized extracts. the potency of
which has been determined by in rivo mcthods in
relevant patient groups.

To minimize the risk of confusion and dosage error.
extracts should be clearly labelled. ina single system of

to

units.

3. To minimize degradation in storage and consequent
loss of potency, allergen extracts should be stored
appropriately and should not be mixed.

4. Unless there are good reasons for doing otherwise,
climcians should not switch from the products of one
company to those of another during a course of
treatment.
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CHAPTER 7

Mecthods of administration

This chapter contains an overview of the practice of

immunotherapy. More detailed imformation on these
aspects of injection immunotherapy can be found in the
EAACT position paper on immunotherapy {Malling &
Weeke 1993,

Sclection of preparations

There are three main types of extracts: aqueous, depot
and modified preparations. Aqueous allergen prepara-
tions are more castly standardized. Ther main disadvan-
tage is that, because of therr rapid absorption. they have
a much greater frequency of systemie side-effects than
depot preparations [Ewan [989). Aqueous extracts are
widely used in Norsth Amenca but in Europe their use is
largely restricted to venomammunotherapy. and for rush
or clustered Al schedules.

In depot preparations, the allergen s bound to a
carrier, ¢.p. absorbed onto alumimum hyvdroxide, from
which it is sfowly released. Depot extracts produce fewer
adverse reactions than aqueous extracts [Ewan er ol
1988b; Malling ¢t «f. 1992]. They arc widely used in
Furope, particularly tor inhaled allergens. Standardiza-
tion of depot preparations i more difficult than for
aqguceous preparations fsee Chapter 6).

Chemically modified preparations include methoxy-
polycthylene glycol (mPEG) modified extracts and aller-
goids  (formaldehyde  or  plutrraldebyde  moditied
extracts). The rationale of modhfving extracis is to reduce
aflergenicity (ability to induce lTgE-mediated reactions)
but retain immunogenicity (ability to stimulate the appro-
priate protective immune response) [Dreborg 1989a).
However, despite some successful clinical trials [Bousquet
et al. 1988, 1989, 19904]. these extracts have not yet
established themselves in routine clinical use.

It is generally belreved that better purification and
standardization of allergen extracts will reduce the risks
of adverse reaction witheut reducing cethicacy, although
conclusive evidence to uppart this view has been hard to
obtain, The use o depot or chencally modified allergen
extracts may substantally improve the benefitirisk ratio
by degrading IgE-binding epitopes. while retaining the
antigenic propertics relevant to desensitization. In the
future. novel vaccines consisting of immunodominant
T-cell peptide epitopes may become available as an
alternative to conventional extracts {Soloway er al. 1991
Rothbard & Gefter 1991} Such preparations would again
be immunogenic but net alergenn since the IgE-binding
Hutopes would not be present.

The use of whote-body “Cxtracts of stinging insccts,

allergen extracts prepared from foods, feathers, synthetic
materals, bacterial extracts, gums and glues. enzymes or
occupational allergens cannot be justified on scientfic
grounds. These vacanes are cither unstandardized or of
unproven cfficacy. The use of vacanes prepared from
multiple allergens is not recommended as the individual
components can adversely affect cach other and evidence
for the etlicacy of muluple allergen AT s lacking.

Dose schedules

Parcnteral route  subcutancaous injectionsy

1. CONVENTIONAL REGIMES
Various regimes are used, which follow a general scheme
summarized below.,

Initial or induction course. Injections are given weekly or
twice weekly, starting with a very low dose of allergen and
gradually increasing to reach the maintenance dose after
about 3 months. The lower doses are sometimes given in
two or three divided doses, at halt-hour intervals.
Maintenance treatment. The maintenance dose s
repeated, usually monthly, for a varable period. Com-
monly maintenance treatment is given for 3 years but this
duration is arbitrary, and current trends are towards
longer periods of muaintenance therapy.

Choosing a maintenance dose. This partly depends on the
allergen extract, butin general eflicacy seems to be related
to the maximum dose that can be tolerated. This means
that there is often a narrow ‘window’ between achieving
cfficacy and inducing unacceptable side-cflects. Many
allergists, especially in North America, “push’ the dose of
allergen until they reach a dose which induces farge local
reactions. This practice cannot be wholcheartedly recom-
mended. but it does emphasize a fundamental difliculty in
practising allergen immunotherapy successfully, since
apparent improvement with low doses of allergen prob-
ably represents no more than a placebo effect. TFor
venoms, the masimum dose is usually 100 pg of purified
material. For comparability between different regimens,
it is important that the potency of llergen extracts is
expressed in terms of their biological activity. Many older
preparations are stll widely used but are uncharacterized
and unstandardized in terms of biological activity.

Scasonal versus vear-round administration. In the past.
pollen AL was osually admstered in the 3 months
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hetore the onset of the pollen season. However, itis now
usualto give monthly pollen ATl throughout the vear, and
in this way a higher cumulative dose can be achieved.
Induction courses should alwass be started out of season
i order to minimize the nisk of adverse svstemie reac-
tons  pollen sensitivity i increased due to natural prass
pollen exposure i the polien season.

20 RUSH SCHEDULES

Conmventional regimes are very  time-consuming  for
patients and medical stafl. and a number of shortened
regimes have been studied. In rush induction. the initial
course iscondensed into g very short period. usually a few
days. Patents need 1o be adnntted 1o hospital and the
icidence of adverse reactions s sigmificantly greater than
for conventional regimes [Hepaour e wl 1992). For
venom Al snduction can be achieved in one day (ultra-
rushy: this regime is better tolerated for wasp venom than
bee venom [Ewan er af. 1992b). There are also cluster or
semi-rush regimes, in which patients attend at weekly
intervals and receive several anjections at cach visit,
spaced out over the dayv. In this way., the maintenance
dose can be reached in about 4 weeks.

Other forms of specific immunotherapy

Over the years, a number of investigators have tried to
desensitize allergic patients by the oral or inhaled routes,
Although some successes have been claimed [Scadding &
Brostoff 1986; Taudorf e7 af. 1987). these remain contro-
versial forms of therapy. which should be regarded as
experimental for the time hoing. Studies showing benetit
have usually involved administration of very high doses
ofallergen in entene-coated tablets. The ideal dose s not
known. nor the frequency of administration. The doses
used have been 200 4000 times higher than with conven-
tional subcutancous A1l Problems in defining the dose of
allergen and understanding the mechanism of action of
oral ATl include variable degradation of allergen by
gastromtestinal enzymes. unknown or variable absorp-
ton of allergen, and the uncertain short- and long-term
results of stimulating the local immune response in the gut
mucosa. Oral immunotherapy has a low incidence of
adverse effects but further properly controtled studies will
be needed to evaluate efficacy.

10 maportunt not 1o confuse AH with certain uncon-
ventional wnd unproven forms of “alergs reatment’
which alse imvolve the admnnsiration of putative aller-
gens by varicos diffcrent routes. Neutralization therapy.,
an esension of the provocation-neutralization testing
procedure used by clinical ccologists, mvolves treatment
by intracutancous. subcutancous or sublingual routes
(usually self-administered). Unstandardized mivtures of

various substances dre used o treat so-called environ-
mentalilness ortotadallergy ssndrome™  disease entitios
which are not recognized by conmventional medicine.

Fnzyme potentated desensitizatuon (FPD) s another
form of unproven therapy and consists of mjections of
minute doses of allergens and other substances. mived
with the enzvme beta-glucuromdase. EPD is climed to
he of benefitin o wide range of alleryic and non-allergic
diseases but these claims are not supported by convineing
triads using objectne end-pomnts [RCP 1992}

Administration and safety monitoring

Ttis important that stafl (doctors and nurses) are trained
toadnmmister allergens correctiy . tordentify carly signs of
adverse reactions and to insutute appropriate treatments
for side-cffects. We recommend that injections should be
givenin a chine, normally in hospital. where facilities for
the treatment of anaphy lanis and general resuscitation
cquipmentare readily avatdable. Ideally | the same allergist
or his her sttt should administer the AH injections until
the maintenance dose is reached. Mamtenance therapy
miay then be continued by the ullergist or by a physician in
another hospital (closer to the patient’s home) provided
that there is very close collaboration between the physi-
clan treating the patient and the allergist. The involve-
ment of other physicians is suboptimal but is sometimes
necessary because of the relatively small number of
allergists in the UK. otherwise patients would have to
make frequent long journeys. rendering AL impractic-
able for many patients who might benefit from AllL
Ideally such physicians should only take over manage-
ment once the patient is well-established on an initial
course without a history of serious adverse reactions.

We recommend that all patients receiving ATl should
be educated in the likely side-effects and the way that
these should be managed. Patient knowledge should be
reinforced and checked regularly and patients should be
cncouraged to seek medical attention i they develop
defaved side-effects.

Before cach injection

At cach chnie visit, patients should be reviewed by a
doctor with experience in AL who should document any
recent infection, intercurrent diness, current medication,
recent exacerbations of allergies including asthma, and
any recent exposure to allergen. e g, stings or exposure to
large quantities of house dust or pollen. The patient
should be asked if there was any delaved reaction to the
lastallergeninjectnion, and details of its nature, timing and
treatment should be recorded. 1 any of these risk factors
are present. the doctor must consider either omitting the

injection or modilying the dose to be given (see Table 11),
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Fable 11 Indicanons for adjustment of dosape

Faent

Systemic reaction to previous injection

Action

Reduce nevtdose by two 1o four dose steps, depending onthe seventy of

reaction. For hife-threatening reactions. review mdications for Al

Delayed large focal reactions - 8 em diameter

Information from history taken before cach injection
Recent respiratory mfection (n ast week )
Exacerbation of asthma®
Asymptomate fall mousual peak flow rate
Exicerbation of other allergic disease
Increased exposure w allergen ¢ g insect sting,

pollen season, anmimal contagt
Intercurrent tllness

Increased interval between injections

Changing to a new batch of allergen

Nomerement or reduce dose

Reduce dose or omitt
Reduce dose or omntt
Reduce dose or omintt
Reduce dose or omtt

Reduce dose or onntt
No merement or reduce or omit doset
No imcrement or reduce dose

Reduce dose to previous dose on mduction sehedule or 1o byl dose on

maintenance schedule

*NB:ALis not recommended in asthmatic patients in the UK.

+ The magnitude of the dose reduction depends on the severity of the adverse reaction, Safety is the principal considerition if in

doubt, reduce or omit the dose

In the UK., All is not currently recommended for
patients with asthma. However, peak cxpiratory flow rate
should be measured before isection in all patients with a
history of asthma, however mild, even if symptoms have
been present only in the past or only in particular seasons.
Prior to authorizing the injection. the physician should
check that all drugs likely to be needed 1o treat reactions
are immediately available.

Pre-medication (prophylactic drugs). The routine adminis-
tration of *prophylactic’ oral antihistamines is not recom-
mended. since this may mask minor systemic reactions.
and possibly lead to a more scrious reaction on 4
subsequent injection, which might hiuve been prevented
modified by anticipation and moditication of the dose
schedule. However, patients with repeated very large
local reactions may be helped by pre-treatment with oral
antihistamines  and  non-steroidal anti-inflammatory
drugs.

Administration of alleeyes miection

N

Theslosage scheduie shoudd be kepe in each patient’s case

Dotes. together with a record of each dose given and the
time and site of cach injection. It is essential 1o check the
preparation, batch, strength and dose with another
member of team. One-millilitre graduated syringes should
be used for accuracy and the injection should be given

slowly subcutancously. first drawing back to avoid
intravenous injection. The recommended site for injection
is the lateral aspect of the upper arm.

Afier injection

Patients are asked to alert the doctor nurse at the onset of
the slightest adverse symptom. This s important as
systemie reactions are usually easy to reverse, provided
that they are treated promptly. Patients should be
checked regularly, and asked about specitic symptoms.
The injection site should be monitored for signs of any
local reaction. At presentin the UK in order to comply
with reccommendations from the Committee on Safety of
Medicine [1986]. patients must remain under medical
supervision for 2 hours after the injection. (See *Preven-
tion ofadsverse reactions” below and Chapter 8 for further
details.)

After leaving hospital

Patients must be educated regarding possible reactions.
including delayed local or urticarial reactions. and what
treatment may be needed. Tt is important that there is
good communication between the specialist and the
general practitioner who may be called to treat a delayed
reaction. AlLATL patients with a history of asthma should
beinstructed 1o carry a beta-2 agonist inhaler, Patients
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who have previoush developed farge delaved Jocal reac-
tons should be given a supply of antlistanune tablets
and all AT patients should be given a telephone number

for rapid access to ther specialist,

Adjustment of dosage

The manufucturer’s dose sehedule tor cach extract should
be regarded only as o gudehine, and tfrequently the
scheduale will have to be moditied in the heht of events
occuring during the course of treatment. These decisions
are dithicult, unless the doctor s experienced i immuno-
therapy. Rigid or mappropruate adhesion to the dose
schedule carries the risk of inducing serious allergic
reactions, Indications for dosage adjustment are sum-
marized in Table H

Anti-allergic drugs

All ant-allergic drugs should be continued when im-
munotherapy s commenced. but these drugs can be
reduced as evidence of chinical improsvement appears.

Prevention O/V(Il/l'(’r.\(‘ redclions

Dosage and timing. A proportion of side-eflects and
deaths from ATl have been attributed to errors in dosage
and timing. Care should therefore be taken to ensure that
patients receive the correct dose of the correct allergen at
the correct ime. As with other drugs, dosage instructions
should be checked carefully by two people and injections
given in an unhurried manner. However, itis noteworthy
that adverse reactions can be induced by Tow as well as
high doses of allergen [Thompson eral. 1989) In patients
with high sensivity it is advisable to commence the
course of treatmersy at a reduced starting dose.

Patient selection. Patients should be excluded from
immunotherapy if they have risk factors that render them
more likely to experience side-effects, less able to recover
from anaphylaxis, or less able to respond to treatment for
adverse reactions. According to the 1992 EAACT position
paper [Malling & Weeke 1993] immunotherapy s abso-
lutely contraindicated s the following groups of patients:

e Those with concorrent cardine, immunopathological
or mahgnant disease.

e Those who are unable to respond normally 1o adrena-
line or other beta-agonists, e.g. patients receiving
monoamine oxidase inhibitors or beta-blockers. NB:
beta-blockers do not appear to increase the incidence

of adverse reactions but hssder the treaiment of
anaphylaxis or asthma if they do develop [Fxecutive
Committee AAALL 1989: Hepner o7 af. 1990)

o Patents who are. for whateser reason, considered
imsuthicienty willing or motivated to attend regularhy

or complete the course of treatment.
Immunotherapy s not currenthy recommended tor:

e Children under 5 vears of ape (guwideline. no hard
evidencen.

e Pregnant women (in speaial circumstances it may be
appropriste tocontinue VITT manntenance buta course
of ATl should not be started dunng pregnancy).

e Patients with o lustory of chrome perennial asthma,
who havean FEV, or PEFR consistently less than XS
predicted.

e Paticnts with severe dermatitis,

Observation after injection. Patients must be watched
carcfully. parvcularly during the first 10 minutes after
allergen injection, since most serious reactions will occur
carly. Anamportant general principle is to treat anaphy-
laxis quickly, as this increases the hikelihood of prompt
resolution. At present patients must be detained for 2
hours to comply with the 1986 CSM recommendation
[CSM 1986]. A review of all avadable recent UK. data
ndicates that reacuons commencing after 30 minutes are
not life-threatening and rarely require spectfic interven-
tion (see Chapter S on adverse reactions).

Treatment of adverse reactions

All physicians who admimister parenteral drugs should
know and practise an ‘anaphylaxis drill”. This drill should
be written down as a standard procedure and should be
known by all staffinvolved in the treatment arca. Prompt
treatment is the single most important factor in the
successtul treatment of serious systemic side-effects.

Local side-effects. Some degree of immediate local swel-
ling occurs in almost all patients, and requires cither no
treatment or oral anthistamines. More severe local
reactions are usually of late onset and may be helped by
oral anthistanunes with or without the addition of a non-
sterotdal ant-inflammatory drug. These drugs are more
ctfective when given prior to injection, and should be used
prophyvlactically in patients who experience repeated

large local reactions.

Systemic side-effects.

Mild svstemic reactions. Rhinitis, erythema, urti-
cania. or mild localized angioedema not involving the
resprratory tract usually only requires treatment with
antihistamines.

Moderare sysiemic reactions. Treatment will depend
on the nature and severity of the reaction. Mild asthma
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may  be treated with inhaled beta-2 agonists, Mild
angroedema, nausea, hight-headedness or sensations of
tughtness i the throat without respiratory difficulty may
require hydrocortisone, intramuscular or oral untihista-
nmines.

Screre svsteniie reactions Clarvogcal ocdema and
respiratory distressy. Severe cases are treated as for
anaphylavs, Prompt treatment with adrenaline s the
single mostimportant measure. Inhaled adrenaline (up to
20 putls of a Medihaler-epr) may be given additonally,
partcularly for upper airway obstruction

Treatment of gencralized anaphylavis. The sugpested
management s to give 0-5 mg adrenaline immedutely by
subcutineous or intramuscular route, 1o be repeaied

within S muinutesifthere is no response. Oxygen should be

administered and an imtravenous cannula iserted. Intra-

muscular corticosterods and antthistamines should then

be given. The blood pressure should be checked fre-
quenthy and it hypotenston ts present, plasma expanders
should be given. A tourmquet should be apphed 1o the
lmb above the allergen mjection site. and further local
adrenalme (G-3myg) should be piven to the mjection site to
promote vasoconstriction and delay further absorption of
allergen. Detaded advice on the treatment of anaphy kivs
can be tound elsewhere fe g BNEU T essol 1989, Bochner
1991 Fisher 1992) The mostimportant principle s that
adrenaline must abways be given and should be repeated if
the patient finls to mmprove, Other drugs can then be
added as required ez glucocorncods, anu-histanunes,
and itravenous

nebulized  beta-2

Turds).

agonists, ovvgeen
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CHAPTER 8

Adverse reactions to allergen immunotherapy

Clinical nature of side-cffects

Alcrgen-ingection immunotherapy can induce a varicty
of local and systemic side-effects. Such adverse reactions
can be further classified as cither immednate (occurring
within mimnutes) or delayved (occurning up to 12 hours after
mjection). Local immediate reactions are Tgh mast cell-
mediated and present as weals and erythema at the skin
injection site, usually within 30 minutes or so after the
injection. These reactions are relatively common: on their
own they are not serious, but they may alert the physician
to an mpending immediate systenie reaction. Local
delayed reactions occur as swelling and erythema at the
mjection site within a few hours of injection. They may be
but are notalways preceded by immediate local reactions,
are an incomvenience to the patient, but are not a serious
side-effectand do notpredict the development of systemie
side-effects. Systemic reactions (defined as reactions
remote to the injection site) are usualhy rapid in onset (i.e.
within a few minutes) and may be cither organ-specific
(e.g. rhinitis, asthma, irritation of the throaty or general-
1zed (c.g. shin reactions such as urticaria, itching, flush-
ing, angioedema. cte. or, most scriously, generalized
anaphylaxis). Generalized anaphylaxis can be fatal; it
is charucterized clinically by hypotension, laryngeal
ocdema with dyspnoca and cyuanosis, bronchospasm,
nausea, vomiting and diarrhoca. However, presentation
can vary, with cithier cardiovascular or respiratory symp-
toms dominating the chinmcal picture. Systemee delayed
reactions are much less frequent than systemic immediate
reactions and present as urticarta, rhinitis or excessive
tiredness following injection. In patients with pre-existing
asthma there may also be exacerbation of asthma. When
bronchospasm occurs as a delayed reaction, it is never
accompanied by other features of generalized anaphy-
faxis (i.e. hypotension, luryngospasm, nausea, vomiting
and diarrhoea do not occur as delayved reactions).

Prevalence of adverse reactions to All

In the 29-yeur period from 1957 1o 1986 the CSM received
357 reports of serious systemic adverse reactions (anaphy-
faxis or bromchaspasm) to desensitizing agents in the
UK. [Conumittee on the Safety of Mcdicines 1986): 537,
of these cases involved anaphylaxis and 47", broncho-
spasi; 9300 of these reactions occurred during the
induction phase of treatment. The median time from
jection to onset of reaction was 10 minutes, with 76",
commencing within 30 minutes of injection; 15" of
reported reactions started between 30 and 120 minutes

2

after injection, and 8", between 2 and 36 hours afier
treatment. Scparate figures for anaphylaxis and bron-
chospasm in this data set are not avatlable [Rawlins et al.
1987). During the same period, a total of 1459273
courses of treatment were admimistered in the UK.,
piving a rate of one reported case of severe adverse
reaction per 4088 courses, The data available to the CSM
indicated that, depending on the allergen preparation
used. the mardence of anaphylaxis or bronchospasm
ranged from 1 n 63 to T 32,495 treatment courses.
However, there was no statistical evidence to suggest that
any partcular allergen preparation was more or less likely
than another 1o induce adverse reactions.

Since the CSM report, several UKL centres have setout
to accumulate new data on the pattern and prevalence of
systemic adverse reactions 1o AL A survey of BSACH
members in February 1992 revealed that half of the U K.
physician members of the society (27 60) were currently
treating patients by AL and 10 were prospectively
collecting data on adverse reactions.

Dctailed information was made available to the Work-
ing Party by seven of these clinicians (Table 12). Dr
Stokes (Brook Hospital Allergy Clinic) has treated 41
patients with grass pollen extracts, two with wasp venom
and one with house dust mite extract. Blood pressure and
pulse were carefully monitored and no systemic reactions
were detected from 549 injections.

Dr Frankland (London) has treated 164 patients with
1364 injections since 1986. Three systemic reactions were
observed from these injections: two of these systemic
reactions were minor urticarial rashes in visiting Ameri-
can patients who had had a longer than usual interval
between injections. The third systemic reaction was also

relatively mild, an asthmatic episode occurring S hours

after injection and noteven requiring ventolin in a patient
receiving AL for allergic asthma. who received an
abnormally high inttial induction dose (chosen in order to
accelerate induction before the start of the pollen season).

Drs Wilson and Dixon (Liverpool) have given 919
courses of grass pollen AT (initially with Allpyral and
subsequently with Alutard and Allergovit preparations)
since 1986, In total this represents 8102 injections which
induced local reactions on 125 occasions, 166 minor
systemie reactions (urticaria, rhinitis and mild wheere)
and 20 severe systemic reactions requiring treatment. All
the severe systemie reactions began within 30 minutes of
injection and responded rapidly to treatment. None
required admission to hospital. Two episodes of mild
wheese began between 30 and 60 minutes while the other
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164 mild moderate reactions also started within 30
minutes.

Dr Darham at the Royval Brompton Hospital Allergy
Chinie has followed SO patients treated with grass pollen
Altand 11 patentswith hymenoptera ATL These patients
had 39 Large local reactions, five defayed midd systemic
reactions and seven immediate systemic reactions from a
total of 3167 imjections (1387 induction and 1785 mainte-
nance injections). The systenie reactions occurred exclu-
sively during the induction phase of ATL The seven
immediate systemie reactions comprised five cases of
itching and flushing. one case of mild “chest tightness” and
one case of hypotension and bradyeardia. All seven
episodes commenced within 10 minates of injection and
responded rapidly o adnministration off subcutancous
adrenaline,

Ina chinical trial of an aqueous D preronyssinus extract
Dr Ewan (Cambridge) reported o high rate of systemic
reactions [126 systemic reactions in 841 injections (2370)
in 27 paticnts]. Only ten of these 126 (870 reactions were
serious and required treatment with adrenahne: all ten
of these severe systomic reactions boaan within a few
minutes of injection. This study  concluded that the
aqueous preparation was unsuitable for chinical use
[Ewan er al. 1988b]. Depot preparations of house dust
mite extracts were equally etlicacious and did not induce
any serious systemic reactions. Sixty minor systemic
reactions occurred in the 916 injections (6”0) given to the
40 patients in two depot studies [McHugh et «f. 1990].
These minor reactions would mostly hive been over-
looked if this had not been a prospective study. In the
depot trial, mild bronchospasm was the most frequent
symptom. occurring in bs 23 (7870) immediate reactions
and in 517 (297 delaved minor systemie reactions
(onset after > 2 hours), but these asthmatic reactions
occurred almost exclusively in subjects who were already
known to be asthmatic [Ewan er al. 1988a; Ewan et al.
1988b].

Professor Lee (Guy's Hospital) provided data on 2363
VIT injections given between March 1986 and Muarch
1992, A total of 61 systemic veaciions were recorded in
this period: 79%, (48 61) of these systemic reactions
occurred during the induction phase and 2170 (13 61)
during maintenance treatment. Most of the systemic
reactions (47 61) occurred o the it half-hour atter
injection. with 7 61 becoming wpparent withan the second
half-hour (30 60 manutest Oue patient developed muld
chest doeomfory after 760 minutes. The remaining six
e reactions were also minor, occurring between 2
and 8 hours after injection and taking the form of rhimtis,
itching, skin rashes, hoarseness or chest tightness.

Dr Ewan reported similar experiences with hymenop-
tera venom ammunotherapy, with three anaphylactic

reactions in 727 injections given to 26 patients. All three
of these reactions began within 20 minutes of injection.
Three moderistely severe systemic reactions oceurred,
requirmg antihistamines but not adrenaline (onset 5-5
and 28 minutes after mpection), Two episodes of extreme
lethargy occurred tor which parenteral treatment was
given: these commenced S0and 78 mimutes after ingection.
Fighty minorimmedsate systenue reactions were recorded
and there were 40 delayed reactions tall but two takimyg the
form of nuld lethargs without objective signs) Just one
patient developed new adverse symptoms between 60 and
120 minutes, and these took the form of marked lethargy
without any objective signs {Fwan & Stewart 1993]

Dr P Fitzharns (St Mary's Hospatal, London) pro-
vided imformation on 12 patients treated for hymenoptera
sensitivity with cither conventional or modified rush
desensitization protocols. Inover 300 chinic visits, repre-
senting approxvimately 600 injections. only one systemic
reaction was observed. This was a muld subjective reac-
tion 35 minutes after an mduction injection: the patient
Jeported afeeling of flushing accompanied by pallor but
no change in pulse or blood pressure.

In additnon to these UK. centres, several Furopean
and North American centres have recently published
their experience with systemic reactions induced by 1T,
The Montpellier group reported that the incidence of
systemic side-effects varies according to dosage schedule,
with ‘rush immunotherapy” more likely to induce sys-
temic reactions than conmventional induction regimes
[Hejjaoui et al. 1990]. This group has also provided
detailed information on the timing of systemic reactions
i HESY mite-allergic and 176 pollen-allergic patients
receiving 1'F. Both house dust mite and grass pollen All
imduced a simular pattern of systemie reactions, with a
shight tendeney for pollen-induced reactions to oceur
carlier than mite extract-induced  reactions. Three-
quarters of all cases of anaphylaxis started within 10
minutes of injection and none began after 20 minutes.
Onset of bronchospasm peaked between 5 and 15
minutes, while episodes of urticaria mostly  started
between 10 and 20 minutes after injection. In none of their
cases did bronchospasm or urticaria start more than 45
minaies after injection [Hegaoui ez af. 1990; Hejjaout ¢t
al 1992] (see Table 13).

The Copenhagen group recently presented their experi-
ence with 100 patients who received a total of 2823
injections i three different induction regimes {Malling &
Bjornsten 1992]. Systemie reactions occurred with 5:-3¢
6:4°, of injections. depending on the treatment regime.
No cases of anaphyviaxs occurred. Significant systemic
reactions were only seen with aqueous extracts, and never
when depot preparations were used. On the other hand.
depot preparations were associated with an inereased
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Table 12, Sumnuuy of new adverse reaction data collected in the UKL since 1986

. Rbmnts

Adverse reactions

Systemie

Nooof No.of
Centre Allergen COUses mjpecthions Local Scvere Moderate Mild
Durham (Brompton) P S0 367 ) | 6 S
Durham (Brompton) HV 11 447 10 0 [§] 3
Ewan (Cambridge) HDM (ag) 27 sS4 nr 10 116 (mostly nuld)
Ewan (Cambnidge) HDM (depy 40 9gl6 nr 0 0 60
Ewan (Cambridge) HYV 26 727 nr 3 S 120 tmostly lethargy)
Fatzharns (S Mary's) HV 12 OOH) nr 0 0 |
Franktund (I ondon) Munh GP 164 1304 nr 0 0 3
Lee (Giuy's) HY 2363 nr 4 24 16
Stokes (Brook) Mainhy GP 44 S49 nr 0 0 nr
Wilson & Dixon (Liverpool) oGP 91y 8102 128 20 110 S6

Abbreviations: HDM = house doust mute; HY

hymenoptera venom: GP = grass pollen; nr = not recorded.

NB: Definitions of mild moderate severe feactions vary between centres. Operational definitions used for above table were

Scevere: un;\ph)L\Xls or other systemic reaction requiring immediite treatment

Moderate: urticaria and or wheeze, possibly reguiring specific treatment.
Mild ather systemic reactions: muld rash, rhinttis, nausca, malase, lethargy . ete. not requiring treatment.

incidence of minor systemic reactions. The incidence of
systemic reactions was greater when the injection was
given by an incxpcricncca team member and with larger
doses of allergen (these factors may be related): 171 outof
172 systemic reactions started within 30 minutes, with the
remaining systesnic feaction starting 35 minutes after
injection.

A report of i3 patients receiving All for venom or
inhalant allergs in Isracl highlights the importance of
asthma as a risk factor for adverse reactions, with 407 of
asthmatics experiencing systemic reactions at some point
during their course of ATl compared with 137, of non-
asthmatics receiving similar courses of AT [Tamir er al.
1992].

Table 13. Puttern of systonsic sde-etlects to All

Adverse reaction Timing Peak onset
Immediate

Anaphylaxis 2 oo S 10 mins
Bronchospasm N SNIREE 1N S5 omns
ACuie urfwra S 45 suns PO 20 mins

Deluned
90 240 mins
120 480 mins
Rare vanable onsct

Urticaria
Fethargy

Fatalities

Between 1957 and 1986 the CSM was mformed of 26
fatalities resulting from anaphylaxis or bronchospasm
after administration of allergen preparations in the UK.
The indication for ATl was stated to be asthma (i.e. not
rhinitisy in 16 of the 17 for whom this information was
available. From these data and other reports itis clear
that asthmatics are particularly at risk for fatal adverse
reactions 1o A1l Eleven.of the CSM deaths were reported
after 1980 and five in the 18 months running up to the end
of the survey. Inthe U.S.A . 46 deaths associated with All
or skin testing were reported in a 42-year period up to
1986 (collected and summarized by Lockey er al. [1987)).
The denominator (number of treatment courses) for these
46 fatalities 15 unknown but the fact that these were
published cases makes the data likely to be an underesti-
mate of the true incidence. Subsequently the American
Academy of Allergy & Tmimunology (AAAT) has con-
ducted two questionnaire surveys in the U.S. which have
revealed higher fatality rates, with nine deaths reported
between 1987 and 1989 and 10 deaths in 1990 91 [Reid e7
al. 1990, 1992). At lcast 16 of these 19 deaths were in
patients with asthma (asthma status was unknown for the
other three cases). Asthma was the immediate cause of
death in 11 12 and anaphylactic shock in 1712 inade-
quate clinical information was supplied in the other seven
cases. Most of these asthmatics were clinically unstable or

steroid-dependent. Accidental overdosage was thought to
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be a factor in & 19 cases. but otherwise there was no clear
assoctation with any particular extract. or with induction
rather than mamtenance therapy. The onset of symptoms
was within 20 punutes inall cases for which duta were
supplicd (Onset was unknown in seven casesy. The AAAI
has recommended caution i assessmyg patients before
A but continues to regard asthma as an mdication for
Al [Normuan & van Metre 19900 Executnve Comnuttee
ANAKT T990]

Prevention of adverse reactions

Appropriate patient selection s vitah i order to maximuze
the benefitrisk ratio. A proportion of side-cttects and
deaths are climed to be duc to errors in dosage and
nming. Care should therefore be taken to ensure that
paticnts recenve the correct allergen at the correct dose
and tme. Detatled instructions for patient selection and
wafe administration of allergen extracts are given in
Chuapters | 4and 7.

Obscervation time

The evidence accumuliated since 1986 indicates that the
vast majority of serious systemie reactions start curly,
usualy within a fow minutes. Almost all reported serious
syslemic reactions have started within 30 minutes but
some less serious systemic reactions have commenced up
to 45 minutes after injection. Adverse reactions com-
mencing between 30 and 60 minutes occurred only with
hymenoptera venom Al and none were reported in
patients receiving pollen AlL Symptoms developing in

this window included urticari, rhinitis, nausea. perioral

paracsthestae, coughing or lethargy but there were no
cases of anaphylasis

Based on these dataat seems that it anaphvlaxisas gomg
to oceur. it wil start raprdly (within S 10 manutes of
imection) and will virtually never bepin Later than 20
minutes after mection Delayed reactions (starting after
60 munutes) are unusual and take the form of rhinits,
ichimyg and shin rashes (usually urticarnal In fact, most
delaved reactions start maore than 2 hours after mjection
and do not require specific treatment Thos, 30 minutes of
observation should detect all cases of Atlaimduced ana-
phylias but would miss some cases of bronchospasm and
acute urticaria. Most North American and Furopean
allergists regard 30 minutes of observation as adequate.
The WHO TUIS report [Thompson eral . 1989 concurred
and stated that there s no convinaing evidence that a
longer waiting period alters the fatality rate. However,
recent UK. experience (arited above) suggests that a small
proportion of systemic side-eflects requiring treatment
will develop between 30 and 45 minutes after injection
Reactions commencing after 60 minutes are relatively
mild and rarely require specific treatment or intervention.
Therefore. this BSACT working party recommends that,
provided patients are correctly selected for desensitiza-
tion. un observation period of 6 minutes after injections is
sufficient to detect all systemic reactions requiring treat-
ment. In addition, patients showing any sign of systemic
adverse reaction should be detained beyond 60 minutes to
ensure resolution of the reaction before discharge from
the chnic. These recommendations will need to be
reviewed and amended in 2 3 years to reflect new data.
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CHAPTER 9

Conclusions and topics for future study

This report has summarized all the avatluble information
published since 1986 regarding the efficacy of 1T and the
pattern of adverse reactions to FT o using strict ¢ritenia for
acceptability of information. Using these data, we have
set out proposals for the selection of patients receiving 11
and for the prevention and minimmization of side-cffects.
We conclude that I'T does hiave a pliace in selected patient
groups and that the risk of adverse reactions can be
contained by patient selection and the adoption of “good
clinical practices’.

Recommendations

1. Specific allergen-injection immunotherapy should be

used on 4 routine basis only in (a) patients with

seasonal allergic rhinitis (hay fever), who have failed

to respond adequately to anti-allergic drugs, and (b)

wasp and bee venom hypersensitivity.

Specific allergen immunotherapy should be admini-

stered only in hospitals, or in specialized chnies.

Adrenaline should always be immediately available

and there should be easy access to resuscitative

facilities. Attendant staff should be trained in resusci-
tative techniques.

3. Patients shounld be kept under close supervision for
the first 60 minutes after cach injection. This period
should be extended if the patient has any generalized
symptoms, however mild. at the end of the observa-
tion period.

4. Severe or generalized delayed reactions should be
recorded and reported to the CSM, with accurate
details of timing, treatment and response.

5. Specific allergen immunotherapy is not recom-
mended in chronic asthma. Also, at the present time,
immunotherapy should not be used for the treatment
of mild asthma unless part of a carefully controlled
rescarch project. Immunotherapy Is not recom-
mended in non-allergic rhinitis. non-allergic asthma.
atopic dermatitis, chronic urticaria, food hyper-
sensitivity, drug and chemical hypersensitivities.

6. The use of allergen immunotherapy in children
requires specialist assessment. Immunotherapy can
be helpful but as childhood allergic discase shows a
natural tendency towards improvement, appropriate
patient sclection is of paramount importance.

7. Whale-body extracts of stinging inseets, allergen
sxiracts prepared from foods, feathers, synthetic
matcrials,  bacterial extracts, gums and glues,
enzymes and occupational allergens should not be

[39]

used. Vaccines prepared from multple allergens are
not recommended.
&. Fxatructs  prepared
danders. or house dust mutes (Dermatophagoides

from mould spores. animal
spp-) are also not recommended for routine use at
present. Physicians using these prepariations on a
‘named patient” basts should continue to Keep close
supervision for 2 hours after cach injection.

9. All allergy extracts (for skin testing as well as
intermediate products intended for immunotherapy)
should be biologically standardized.

10. These recommendations should be regularly revised
and moditied. as necessary, in the light of new
information.

Recent advances in our understanding of the mechan-
isms of allergic inflammation and immunological toler-
ance have suggested that a number of alternative
approaches to 1T may be developed in the medium term,
Several of these are in the carly stages of development
and, although itis too carly to make formal judgements,
we believe it is likely that improved and possibly safer
forms of immunotherapy will be developed in the
next decade. These new treatments will require formal
evaluation and comparison with both conventional
immunotherapy and conventional medical management
with drugs.

It remains vital to ascertain the true risk benefit ratios
of current forms of IT and to define more clearly the
categories of patients for whom this form of treatment is
appropriate. All members of the Working Party carnestly
hope that this report will stimulate research in the field.
Important topics for future research include the following
topics- -other subjects for rescarch will doubtless suggest
themselves and this list is by no means meant to be
exhaustive!

b The relative value of ATt in asthma as compared with
best conventional medical management. To date this
aspect of Al has barely been addressed and yet many
thousands of asthmatic patients receive courses of All
cach vear. ‘

2. The influence of immunotherapy in modifying the
progression or ultimate severity of allergic disease. (It
has been claimed that treating rhinitis by All may
prevent the development of asthma in later life, but
this has yet to be formally tested.)

3. Better methods of standardizing allergen extracts.

4. Fvaluation of different All dosc schedules in terms of
eflicacy and safety.
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O

Opumum duration of AT trecatment,

Factors contributing to adverse reactions. Our know-
ledge of this important area s imcomplete.

The satety of immunmhcr.ap)' mm preenancy. Current
clinical practice is geared towards safety issaes. but

there are ancedotal reports that the deselopment of

atopic disease innfants born to atopic mothers may be

attenuated by continuing immunotherapy during preg-
nancy. These observations deserve further examina-
tion, and as safer allergen extracts become avarluble,
the risks of such a study may become more aceeptable.
Further studies of the mechanismisy of successtul All
with parocular emphasis on the effect of All on
T-cells, extokines and cosmophils,
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