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Abstract The clinical advantages of allergen-specific immunotherapy are counterbal-

anced by the risk of inducing systemic adverse effects. Although the frequency of
life-threatening systemic reactionsislow, the treatment carriesarisk of inducing
anaphylactic reactions. A fundamental point in risk assessment is to use aclini-
cally meaningful and internationally accepted grading system for reactions. Of im-
portance in minimising the risk of systemic adverse effects is the identification
of at-risk patientsand factors, theinstitution of proceduresfor monitoring patients
beforeinjections, and the adjustment of dosagesin accordance with defined rules.
Asthma, especially uncontrolled asthma, isasignificant risk factor for theinduc-
tion of systemic reactions. Likewise, dose escalation during alergen exposure, i.e.
during pollen seasons, increases the risk of adverse effects. It is recommended
that standardised extracts with a documented potency and consistency between pro-
duction batches are used in order to prevent overdose when changing to anew vial.

Theintensity of theinduction regimenisabal ance between therisk of inducing
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systemic reactions and the time required to administer the regimen. Singleinjec-
tionsonce aweek are generally well tolerated, in contrast to rush immunotherapy
which may carry anincreased frequency of adverse effects. A clustered induction
regimen (2to 4 injections per visit) represents acompromise of apatient-friendly
fast regimen without an unacceptably high frequency of systemic reactions.

A major issue in improving the safety of allergen injectionsis minimising the
human factor, e.g. mistakes of patient identification, allergen extracts and dosages.
Meticulous care in monitoring every patient before the injection, which requires edu-
cation and training of the staff in the dosage decision process, is the cornerstonein
reducing adverse effects. Involving the patient actively in the safety monitoring
process might be hel pful and improves patient compliance by allowing the patient
to be an active partner in the treatment. Finally, if anaphylactic reactions are
induced, a successful outcome is related to the staff being able to identify the
early signs and to institute immediate rescue treatment. A quality assurance pro-
gramme is the optimal way to minimise the risk of immunotherapy-associated

systemic reactions.

1. Risks of Allergen-Specific
Injection Immunotherapy

Theclinical efficacy of allergen-specificinjection
immunotherapy in the treatment of allergiesiswell
documented.*-31 A major limitation which hasrestric-
ted its use is systemic adverse effects, asinjection
of alergensinto animmunoglobulin (1g) E-sensitised
individual always carries a risk of inducing ana-
phylactic adverse effects.[1-3 Systemic adverse ef-
fects are caused by exceeding the patient’s toler-
ance, i.e. by injecting adose of dlergenthat triggersan
extensive release of histamine and other mediators
from mast cells and basophils.

The frequency and severity of systemic reactions
vary between studies, depending on patient selection,
disease, allergen extract and formulation, and in-
duction regimens. Evidence suggests that the pa-
tients most likely to have anaphylactic reactions are
highly allergic patients, based on skin test or spe-
cific IgE-tests, and patients with more severe dis-
ease, e.g. with asthma.l* Systemic adverse effects
occur more frequently during induction than dur-
ing maintenance treatment.[2581 Some studies re-
port alower frequency of systemic adverse effects
with the use of standardised aluminium extracts com-
pared with aqueous extracts and areduction in the
number of injections required to reach the mainte-
nance dose.[26l

0 Adis International Limited. All rights reserved.

Some practical guidelines to reduce the risk of
inducing systemic adverse effects may be valuable
forthepractisingallergist. A problemisthat limited
scientific documentation exists and most guidelines
are based on empiric observations. This paper at-
tempts to summarise guidelines based on position
papers,[23] but many of the recommendations herein
are solely the author’s experience from many years
use of the treatment.

1.1 Grading of Systemic Adverse Effects

When discussing the frequency of systemic ad-
verse effectsagrading systemisessential. System-
ic adverse effects may vary from a few sneezes to
fulminant anaphylactic shock and even death.[23]
Systemic reactions can be categorised into imme-
diate systemic reactions (occurring within 30 min-
utes) and late systemic reactions (arising >30 min-
utesafter injection). A useful grading system hasbeen
proposed in the European Academy of Allergology
and Clinical Immunology (EAACI) Immunother-
apy Position Paper!?:

» Grade 0: No symptoms
e Grade 1. Nonspecific symptoms probably not

IgE-mediated, i.e. discomfort, headache, arthral-

gia, etc
* Grade 2: Mild systemic reactions, e.g. mild rhi-
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nitis or asthma responding adeguately to anti-
histamines or inhaled (3,-agonist

* Grade3: Norife-threatening systemicreactions,
e.g. urticaria, angioedema, or severe asthma, re-
sponding well to treatment

« Grade 4: Anaphylactic shock, e.g. rapidly evoked
reaction of itching, flushing, erythema, bronchial
obstruction, etc. requiring intensive treatment.

1.2 Frequency of Systemic Adverse Effects

The frequency of systemic adverse effects var-
ies substantially in various studies, and comparisons
may be difficult because of differencesin alergen
sensitivity in treated groups and the concentration
of allergen extract used asthetherapeutic dose. L ook-
ing at controlled studies published since 1980,
15% of 68 papers did not provide any information
on adverse effects (this may be attributable to either
no adverse effects occurring or the authors not con-
sidering it important enough to report). |mmuno-
therapy does not alwaysinduce systemic reactions
as no immunotherapy-related adverse effects were
observed in 26% of the studies. In the remaining
studies, amean of 24% of the patients experienced
various degrees of adverse effects, mostly mild. In
only afew cases did life-threatening reactions re-
quire the administration of epinephrine (adrena-
line). Generally, but not consistently, agqueous ex-
tracts elicited more systemic adverse effects than
depot preparations.[1:457.9]

In daily practice based on arather large popul a-
tion of patients (>2000) and a high number of in-
jections (almost 200 000), systemic adverseeffects
wereobservedin 115 patients, corresponding to 5.2%
of the patients or 0.06% of the injections.!¥) Data
from the author’s clinic using various clustered in-
duction regimens in 657 adult patients (10 369 in-
jections) with rhinitis, asthma, and Hymenoptera
venom allergy showed important systemic adverse
effects (EAACIZ grade 3 and 4) in 4.3% of the pa-
tients.

0 Adis International Limited. All rights reserved.

2. Risk Factors

2.1 Patients

Patients allergic to Hymenoptera venom are of -
ten considered to have a greater risk of immuno-
therapy-induced systemic adverse effects, as these
patients have previously experienced anaphylactic
reactions. Depending on the dosage regimen and
allergen extract formulation, the frequencies of se-
rious adverse effects have been reported to be 5 to
10%.[101 Based on our own data using a clustered
induction regimen and a depot insect venom extract,
resultsin 117 such patients showed alower general
risk of adverse effects compared with 540 patients
treated with inhalant allergens using an identical
induction regimen (total frequency of adverse ef-
fectsgrade 2 to 4 was 9.4% in patients treated with
Hymenoptera venom and 27.6% in patientstreated
with inhalant alergens). The frequency of more se-
vere reactions in patients allergic to Hymenoptera
venom was, however, comparable with inhalation
alergy (3.4 vs 4.4%). This suggests that these pa-
tients as agroup experience alow incidence of ad-
verse effects, but when they do have areaction, it
ismore likely to be of the life-threatening anaphy-
lactic type.

Several studies have documented that patients
with asthma are at a higher risk of adverse ef-
fects.[*51 Furthermore, uncontrolled asthmafur-
ther increases the risk of adverse effects,[* which
alsoisthe problem with severe asthmawith persis-
tently reduced lung function <70% of predicted.!12
The higher frequency of adverse effectsin patients
with asthmais most likely related to the size of the
shock organ (lungs vs upper airwaysin patients with
rhinitis). This suggests the possibility that in pa-
tientswith asthmaahigher number of mast cellsmay
be activated, and also that these patients have a
higher degree of hyper-reactivity.

It might be of importance that the allergen ex-
tracts used most often in asthma are perennial al-
lergens, i.e., house dust mites and domestic pets
like catsand dogs. Theseare allergensto which the
patient might have been exposed close to the time
of injection. A recent exposure to a cat, for exam-
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ple, might induce subclinical asthma not detected
by the monitoring of the patient before the injec-
tion, but which will increase the susceptibility of the
patient and consequently the risk of systemic ad-
verse effects. In mite alergy, persistent minimal
inflammation caused by low grade exposure to the
allergen might also increase the susceptibility of
the patient.[13]

Patients with the lowest degree of adverse ef-
fects, and consequently the easiest to treat outside
specialised units, arethosewith hay fever treated out-
ide the pollen season. When considering the higher
risk of patients with asthma a genuine effect of the
allergen source cannot be ruled out, but mostly this
isamatter related to the potency of the extract. The
severity of the diseaseis mainly of importance when
dealing with asthma.

It is generally recommended that immunother-
apy (induction treatment) is not started during al-
lergen season.[? In many parts of the world thisis
not problematic when using pollensin patients with
seasonal hay fever. However, when using perennial
alergens the induction phase is performed in pa-
tients exposed to the allergen in question. Further-
more, it includes ahigh proportion of patientswith
asthma and consequently more severe disease and
a higher risk of inducing adverse effects. The age
of the patient might al so influence the frequency of
adverse effects, as some studies have shown a higher
frequency of adverse effectsin children below the
age of 5 years compared with adults.[14

2.2 Allergen Extracts

Most controlled studies documenting clinica ef-
ficacy of immunotherapy have been performed with
agueous extracts.!13! The advantage of agueous ex-
tracts is that life-threatening systemic adverse ef-
fects evolve rapidly, i.e., within 30 minutes (and
usually within 2 to 10 minutes). This means that an-
aphylactic reactions appear whilethe patient till is
under observationinthephysician'soffice.ld Theuse
of agueous extracts suggeststhat immediate access
to mast cell-bound-1gE may be the reason for the
high frequency of systemic adverse effects.

0 Adis International Limited. All rights reserved.

Over the last 20 to 30 years, new formulations
of alergen extracts for immunotherapy have been
developed with the aim of reducing the IgE-bind-
ing capacity and, consequently, therisk of inducing
systemic reactions. One approach is the use of de-
pot extracts (slow release) to prevent the extensive
exposure of mast cellsto allergens.[23] Several ‘ de-
pots' have been used: oil, aluminium, polyethylene
glycol, calcium, liposomes, etc. Thesow releasefor-
mulations prevent a massive degranulation of mast
cells and consequently an anaphylactic reaction.
Their successis related to the capacity to reduce the
risk of adverse effects and retain the clinically ac-
tiveallergen in aform that may interact with and
stimul ate the immune system to ensure clinically ef-
fective extracts.

Another approach is to reduce the allergenicity
of the extract, i.e., the capacity to induce mast cell
degranulation, by physical or chemical modula-
tion of the IgE-binding allergenic determinants
(epitopes).[23! The fundamental success of this
modification depends on whether it is possible to
modify the IgE-binding epitopes of the alergen, i.e.
to reduce allergenicity, without destroying allergen
sites important for the immune response essential
for clinical efficacy. Most of the studies employing
modified extracts have documented a reduction in
the frequency of adverse effects, mostly without a
loss of efficacy.[13.13]

The potency of the extractsisrelated to the risk
of inducing adverse effects.[16] Use of high potency
extractsincreases the frequency of adverse effects.
The individual susceptibility to alergen adminis-
tration varies according to sensitisation, indicating
avaryingtoleranceinindividual patients. Thismay
be a problem when applying standard doses to all
patients. In discussions of allergen standardisation
and calibration, it is often claimed that the use of
standardised extractsimprovestheir safety.[1 This
isonly correct when changing batches (using anew
vial), as standardisation reduces the risk of impor-
tant differencesin potency between different batches.
Standardisation ensures that different production
batches do have a potency (total biologic activity)
within predefined limits.[317] However, if only 1
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batch is used for immunotherapy, the standardised
extracts are not better tolerated than unstandardised
extracts. Occasionally the opposite is the case, as
some standardised extracts are more potent than un-
standardised extracts.

2.3 Dosage Regimens

The intensity of the induction regimen is also
related to therisk of inducing adverse effects. A reg-
ular ‘one injection per week’ regimen is the most
common. Induction regimens using a gradual in-
crease of appropriate dosesover 10to 15weeksare
well tolerated in most patients.[%:2 The problem
with extensive induction regimensisthat thereisa
risk of low patient compliance, since many visits
to the doctor’s office may be required and conse-
quently much time may be spent travelling and
waiting.

It should also be noted that, to acertain degree,
therisk of adverse effectsisrelated to the number
of injections needed to reach the mai ntenance dose.
Simply extending theinduction phase does not ne-
cessarily improve the safety of the regimen.

To speed up theinduction phase, and thereby make
thetreatment more user-friendly, morerapid induc-
tion regimens have been investigated. The fastest is
rush alergen-specific immunotherapy, in which in-
jections are given every 30 to 60 minutes and the
highest dosereachedin2to 3days. Therisk of adverse
events with rush alergen-specific immunotherapy
is, however, substantially higher compared with con-
ventional allergen-specific immunotherapy.!-3 On
theother hand, using someultra-fast regimens, inwhich
amaximum dose of 100ug venom was reached in
3.5 hoursin patients allergic to Hymenoptera ven-
om, no adverse effects were observed.[!8 For prac-
tical purposes, thistreatment necessitates hospital -
isation of the patient.

A compromise approach that hastens the induc-
tion phase without increasing the frequency of ad-
verse effectsto an unacceptably high level isto use
clustered induction regimens. This involves admin-
istering 2 to 4 injectionsin aseriesand then contin-
uing with another series 1 to 2 weekslater.[*! Main-
tenance dosages may be reached in 6 to 8 weeks at

0 Adis International Limited. All rights reserved.

the expense of only a slight increase in adverse
effects.

2.4 The Human Factor

Themost important risk factor for inducing sys-
temic adverse effectsisthe human factor. Mistakes
of patient identification, allergen extracts, concen-
trations and volumes constitute a substantial pro-
portion of errorsresulting in systemic reactions.[20]
Likewise, the severity may progress from mild to
life-threatening anaphylactic reactions because of
insufficient observation and identification of emer-
ging systemic reactions and inadequate treatment.[2

3. Procedures to Minimise the Risk

The greatest problem when suggesting guide-
lines for practical allergen-specific immunother-
apy isthe lack of evidence-based information. Of-
ten, authors of controlled studies do not give useful
practical information or refer to international posi-
tion papers.[23] Consequently, the present recom-
mendations are based on scientific information as
far as possible. Nevertheless, several safety proce-
duresare exclusively based on the authors’ long term
experience. These observations attempt to identify
risk factors systematically and to improve safety,
by balancing time consumption and patient incon-
venience against the risk of inducing systemic re-
actions.

3.1 Selection of Patients

Careful evaluation of the patient and adhering
to accepted guidelines for the indication[23! will
ensure that only patients suitable for alergen-spe-
cific immunotherapy will be offered this kind of
trestment. In patients with asthma, careful exclusion
of patients with chronic irreversibly reduced lung
function isimportant as these patients have a high-
er risk of systemic adverse effects and a poor re-
sponse to treatment.[21 Exclusion of patients with
other risk factors,[23 especially patientsthat per se
have an increased probability of developing sys-
temic reactions, is part of the patient evaluation pro-
cedure by experienced alergists.

Drug Safety 2000 Oct; 23 (4)
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Regarding age, most paediatricians only recom-
mend allergen-specific immunoctherapy after the age
of 5years.[23 When all ergen-specific immunother-
apy is prescribed before 5 years of age, it is critical
that the physician responsiblefor theinjectionsisable
to identify emerging signs of anaphylaxis and to
treat this critical emergency adequately, including
mastering the administration of an intravenous line.

3.2 Organisation of Allergen-Specific
Immunotherapy Office Facilities

The practical organisation of office facilities may
improve the safety of allergen-specific immuno-
therapy. In particular, the postinjection observation
and supervision of patients are important. To rec-
ognise the early signs of an impending anaphylac-
tic reaction it is important that the staff are able to
have both visual and audible contact with the pa-
tients (sneezing may bean early warning sign). I so-
lating patients receiving alergen-specific immuno-
therapy from other patientsin 1 room wherethey can
be watched collectively may help identify emerging
anaphylactic reactions, and can minimise ‘noise’
from patients present in the officefor other reasons.
Openwaiting facilitiesin direct proximity with the
injection office will improve the observation.

Likewise, emergency facilities should be in di-
rect proximity to the waiting room to avoid transpor-
tation of patientswith anaphylaxisand to allow emer-
gency treatment to be instituted immediately. The
emergency room should be equipped with resusci-
tation equipment for treating anaphylactic reactions.
According to the World Health Organization Immu-
notherapy Position Paper!3! this should include:
(i) stethoscope and sphygmanometer; (ii) tourni-
quets, syringes and needles; (iii) epinephrine for in-
jection [1 mg/ml for intramuscular and subcutane-
ous administration and 0.1 mg/ml for intravenous
injection]; (iv) equipment for administering oxygen;
(V) eguipment for administering intravenous fluids;
(vi) oral airway; (vii) antihistamine for injection
(and oral administration); (viii) corticosteroids for
intravenous injection and; (ix) a vasopressor.

In settings carrying a high risk of anaphylactic
reactions and where the facility is distant from inten-
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sive care units, equipment for direct laryngoscopy,
DC cardioversion, tracheotomy and intracardiac
injections may be optional. However, the rare sit-
uation in which these procedures might be essential
does not demand that these procedures and equip-
ment are immediately availablein facilitieswhere
allergen-specific immunotherapy is performed.[®

3.3 Education of Staff and Patients

Education of responsible staff in the principles
of alergen-specificimmunotherapy isessential for
the correct monitoring and treatment of patients.
Nurses and technicians may be taught to manage
most patients given allergen-specific immunother-
apy using a training programme and close direct
observation during thetraining process. It is essen-
tial that the indication for allergen-specific immu-
notherapy isestablished by an experienced special-
ist and that injections are given under the auspices
and responsibility of an experienced physician.[®!

When nonphysicians perform allergen-specific
immunotherapy, it is critical that a well-trained
physician isimmediately availablein the officefor
decision-making in case of doubt and for the treat-
ment of anaphylactic reactions. If injections (and
the decision on allergen dose) are made by non-
physicians, clear delegation of responsibility and
competence should exist (optimally in written form).
The staff should be regularly trained in the treatment
and recognition of anaphylactic reactions.

In Europe it is recommended that the induction
phase be carried out by an allergist, astherisk of
systemic reactions is highest during this phase.[
The patient may continue maintenance allergen-
specific immunotherapy by a general practitioner
(GP) in close collaboration with the specialist (un-
der condition that the GPhas sufficient training and
experience).l? In some parts of the world, theinduc-
tion phase might be undertaken by GPs with in-
structions provided by an dlergist, for practical rea-
sons such as lack of proximity to a specialist.

Training of the patient in practical aspects such
as preinjection monitoring and decisions on actual
allergen dose and self-observation of early warning
signs of anaphylaxismay improve safety (and com-
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pliance). Based on the authors’ experience, incor-
porating the patient in the checking of the allergen
extract, batch number, concentration, dose, and ex-
piry date will ensure agreater understanding of the
principle of immunotherapy, and will give the pa-
tient thefeeling of being an active partner in his’her
treatment. Furthermore, the gained knowledge may
be helpful in immunotherapy settings under less
ideal circumstances (e.g. when GPs need to admin-
ister the treatment).

3.4 Standards (Clinical Guidelines)
for Treatment

It isrecommended that detailed written clinical
guidelinesfor the practical treatment should befor-
mulated based on internationa standards, includ-
ing the organisation and del egation of competence
and responsibility. These guidelines should, when-
ever possible, be evidence-based and regularly up-
dated. The guidelines should give clear and un-
equivocal information on:

« how to handle alergen extracts

« thetechnique of deep subcutaneousinjection, in-
cluding aspiration and how to handle the occur-
rence of aspirated blood

 different induction regimens

 safety proceduresincluding proceduresfor check-
ing of rescue equipment

« defining actual allergen dose based on the pre-
injection monitoring of the patient

 deciding when to postpone an injection, when to
administer areduced dose or whether nottogive
increments of the dose

* how to administer extracts and cal culate doses
during exacerbations, during allergen season and
in case of intercurrent infections and other dis-
eases

« how to diagnose and treat local and systemic re-
actions.

From alegal point of view, sticking to the stand-
ards will place the responsibility for emergencies
in the hands of the head of the office, while on the
other hand, breaking the rules places the responsi-
bility on the person performing theinjections. The
use of recording formsis recommended for the doc-

0 Adis International Limited. All rights reserved.

umentation of the safety procedures and to document
dosages and possible adverse effects.[2 Table 1 out-
lines some recommendations for minimising the
risk of adverse systemic reactions.

3.5 Preinjection Monitoring of Patients

Before deciding on the dose of allergen, a care-
ful evaluation of the patients’ suitability to receive
the scheduled dose represents a crucia step to avoid
systemic adverse effects.[? Recent infections, es-
pecidly intheairways, within the last 3 days suggest
the injection should be postponed until the patient
isrecovered.l? Likewise, recent exposureto aller-
gens (alergen season or accidenta exposure, e.g. to
pets) also can mean postponing the injection if the
patient has clinical symptoms.[23]

The planned allergen dose should be reduced in
the case of asystemic reaction at the preceding visit.
The magnitude of reduction depends on the sever-
ity of the reaction. In the case of anaphylactic and
other life-threatening reactions, the continuation of
immunotherapy should be carefully evaluated (ex-
cept in case of Hymenoptera venom alergy, inwhich
it actually reinforces the indication for immuno-
therapy).

Traditionally, thelatelocal reaction at theinjec-
tion site has been used to adjust the alergen dose at
thenext alergen administration. Several studieshave
indicated that the late local reaction at the preceding
injection is not related to a risk of developing a
systemic reaction at the next injection.[1922]

During allergen season, injections should not be
givenif the patient has clinical symptoms[? Asagen-
eral safety precaution, aroutine reduction in alergen
dose during all ergen season iscommonly used, 23!
but if the patient issymptom-free, experiencesfrom
the authors' clinic indicate that the dose does not
need to be reduced. In patients with symptoms, the
injection should be postponed, symptomatic treat-
ment instituted (or intensified), and the allergen dose
reduced when the patient is asymptomatic. In pa-
tients with asthma, subclinical bronchia obstruc-
tion shoul d be detected beforegiving theinjection(23]
and measuring lung function before each injection
is mandatory (peak flow is sufficient).lZ
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Table I. Recommendations to minimise the risk of inducing systemic reactions

Evaluation of the patient for suitability to receive injections

Postpone injections in patients with airway infections or other important diseases within the last 3 days
Postpone injections in patients with deterioration of allergy symptoms or increased need for antiallergic drugs due to recent allergen

exposure within the last 3 days

Postpone injections in patients with decreased lung function (peak flow or FEV1 <80% of personal best)

Reduce the scheduled dose if the interval between injection sessions has been exceeded

Reduce the scheduled dose in patients with systemic reactions after the preceding injection

(Optional) Reduce the scheduled dose during allergen season in symptom-free patients (in symptomatic patients the injection should be

postponed)
(Optional) Reduce the dose when changing to a new vial

Safety procedures

Control of patient identification, changes in drug treatment and correct allergen extract, concentration, dose, and expiry date
Inform the patient of the early signs of anaphylaxis, and instruct them to notify the staff

Ensure a responsible physician is present

Resuscitation equipment and postinjection observation

Ensure the presence and optimal function of resuscitation equipment

Constant observation of patients for 30 minutes after injections

Education of staff and patients

Regular training of staff in preinjection monitoring of patients, decisions on dose, and identification and treatment of systemic reactions

Written guidelines on practical aspects of the treatment

Make the patient an active partner to the treatment by including them in the safety procedures

FEV, = forced expiratory volume in 1 second.

The preinjection monitoring of the patient also
includes a check of drug intake that may either in-
creasetherisk of systemic adverse effectsor render
the treatment of anaphylactic reactions more diffi-
cult; of these, B-blockers are the most important.[2°!
Heavy beer drinking may similarly increase the risk
because of theinhibition of the histamine-converting
enzyme diamine oxidase.[!

3.6 Pretreatment with Antihistamines

In several reviews, the routine use of antihista-
mines as pretreatment has not been recommended
because of the potential risk of masking mild sys-
temic reactions and, by continuing to escalate the
dose, inducing a severe anaphylactic reaction.[23]
Some controlled studies have not supported this
assumption, and have, onthe contrary, shown asig-
nificant reduction in both the frequency and the se-
verity of systemic reactions.[24 Before a genera
recommendation can be madefor intervention with
antihi stamine pretreatment, morelarge-scal e control -
led studies need to be performed.

0 Adis International Limited. All rights reserved.

3.7 Identification and Treatment of Systemic
Adverse Effects

The most important safety aspect in immunother-
apy isof courseto avoid inducing systemic adverse
effects. However, after parenteral administration of
the causative allergen to an IgE-sensitised person,
systemic reactions will unavoidably occur.l23 An
important aspect of safety proceduresrelatesto the
observing staff and their ability toidentify theearly
signs of an impending systemic reaction and to start
rescuetreatment promptly.[2 Theearlier inthecourse
of a developing systemic reaction treatment isin-
stituted, the milder the reaction, and the lessrisk that
it will progressto alife-threatening anaphylactic re-
action.

The severity of the reaction is mostly directly
related to the interval between injection and the de-
velopment of clinical symptoms. Symptoms start-
ing within thefirst 5 minutes after theinjection are
likely to be more severe, requiring intensive treat-
ment, and increase therisk of progressing to anaphy-
lactic shock.[25:26]
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On the other hand, symptoms developing 20 to
30 minutesafter injection often progressmore slowly
and do not require the same intensive emergency
treatment. Of course, late symptom onset does not
exclude progression to anaphylactic shock, espe-
cialy when using slow release depot extracts, and
the severity of the reaction in progress should never
be underestimated or insufficiently treated.

Thetreatment of choice, and theonly drug that can
reverse al the pathophysiological eventsinvolved
in the anaphylactic reaction, is epinephrine.[23]
Epinephrine should be administered in sufficient
dosages (depending on the size and age of the patient
and, to alesser extent, on the severity of symptoms),
and by the appropriate parenteral route. In most
patients intramuscular injection is preferred. Sub-
cutaneous injection may be acceptable for patients
with mild reactions but, as the subcutaneous circu-
lation may be compromised without other signs of
shock, the intramuscular route circumvents this
problem. In patientswith more severe anaphylactic
shock intravenousinjection may be needed. In that
case the use of 10-fold diluted epinephrineis rec-
ommended.[2” In more severe cases general guide-
lines for shock treatment must be followed.

4. Conclusion

Allergen-specific immunotherapy is, based on
the documented clinical efficacy in selected patients,
a useful tool in allergy disease management and
potentially can positively modify the natural course
of the disease. The advantages of combining symp-
tomatic drug treatment with a disease-modifying
intervention should be seriously considered in all
patients with clinical symptoms induced predomi-
nantly by allergens. Some major problems in the
widespread use of immunotherapy are related to
the risk of inducing systemic adverse effects. The
very principle of immunotherapy (involving injec-
tions of allergen extracts into IgE-sensitised per-
sons) carries a risk of anaphylactic reactions. The
risk is substantially increased when such immuno-
therapy is undertaken by inexperienced physicians.
The immunotherapy principle requires a high de-
gree of skill and experience to identify risk factors
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and, based on the interpretations of these, to adjust
allergen doses and consequently reduce therisk of
adverse events associated with the treatment. As
immunotherapy isno longer aroutine procedurein
many parts of the medica community, its use in
untrained hands may increasethefrequency of sys-
temic adverseeffectsor reducetheclinical efficacy
(by use of insufficient allergen dosesin an effort to
avoid systemic reactions).

The only way to bypass this problem is to cen-
tralise allergen-specific immunotherapy to centres
with sufficient practical experience, and to educate
the staff dealing with patients receiving immunother-
apy continuously. A quality assurance programme
dealing with safety procedures, patient selection and
monitoring, and practical administration of this
therapy is the only way to minimise the risk of sys-
temic reactions associated with allergen-specific
immunotherapy.
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