Clustered schedules in allergen-specific immunotherapy
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SUMMARY

Background: Injective immunotherapy is traditio-
nally performed with a build-up phase lasting 3 to
4 months. The costs, decreasing compliance from
both patients and clinicians and inconveniences due
to this schedule may be overcome using different
schedules.

Methods and results: A revision of the published
papers with clustered schedules has been made.
Attention has been focussed on tolerance and its re-
lationships with relevant parameters such as kind of
extract (aqueous or depot), allergens and their phar-
maceutical presentation, schedule followed, use or
not of a premedication, clinical manifestations of pa-
tients before treatment. For a better revision, papers
dealing with clustered schedules have been divided
into two groups. The first group includes 20 papers
not designed to study the clustered schedule but
using it to study other parameters affected by speci-
fic immunotherapy. The second group includes 9 pa-
pers specifically or mainly designed to study the clus-
tered schedule. A huge difference in the rate of side
effects could be assessed among different papers,
even in studies run with similar allergens from the
same producer and with a similar schedule.

Conclusions: Summarizing the results of the revi-
sion, the following conditions seem to lead to the op-
timal tolerance of the clustered schedule: use of a
premedication; use of a depot preparation; use of no
more than 4 administrations per cluster; administra-
tion of 1-2 clusters per week and of 4 to 6 clusters in
total. These results seem promising but further ef-
forts are required to better define the optimal cluste-
red schedule.
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INTRODUCTION

Specific immunotherapy is traditionally performed
by several subcutaneous injections of the sensitizing
allergen. During the first phase, called induction or
build-up phase, progressively increasing dosages of
the allergen extract are administered at variable in-
tervals until the individual maximum tolerated dose is
reached.

This dose usually corresponds to 0.8-1.0 mL of
the top concentration vial of the commercial allerge-
nic preparations. ldeally, this dose should represent
the administration of 5-20 g of the major allergen
(1). During the following phase, usually called main-
tenance phase, the maximum tolerated dose is ad-
ministered at intervals in the range 2-8 weeks for
3-5 years. The dose the immunotherapy can be star-
ted with, and the progression of the intermediate do-
ses, has been adjusted and established on an empy-
rical basis supported by a long and consolidated
clinical experience, paying special attention to the
frequency of adverse events.

However, it must be admitted that careful and sys-
tematic studies aimed at establishing the best com-
bination of starting and final dosages, their progres-
sion during the build-up phase, and the frequency of
administration during the build-up and the mainte-
nance phase, are lacking.

The history of specific immunotherapy starts with
aqueous extracts, later on almost completely substi-
tuted —with the important exception of hymenoptera
venoms— by depot extracts. Depot extracts have a
better tolerability profile, i.e. they are linked to alo-
wer frequency of local and systemic side effects, and
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allow for alonger interval between administrations
during the maintenance phase.

The experience accumulated up to now has led
—mainly for the build-up phase—to different schedu-
les characterized by different intervals between ad-
ministrations and, therefore, by different lengths of
the build-up phase.

Each schedule can be useful for different purpo-
ses and may involve the need for special precautions
to be taken or experience to be owned by the aller-
gologist for its performance.

The schedules reported in the literature or really
used in the common practice can be summarized as
follows.

1. Standard schedule. This is the schedule routi-
nely followed in allergology. It is performed with de-
pot extracts, with single increasing dosages adminis-
tered on average weekly during the build-up phase.
Maintenance dosages are administered routinely
every 3-4 weeks, the possible range being from 2 to
8 weeks. The starting dosage is usually 1.000 to
10.000-fold lower than the maintenance dosage.

2. Rush schedule. This schedule is usually perfor-
med almost exclusively for hymenoptera venom im-
munotherapy. Rush schedules can be also used for
inhalant allergens, but mainly in experimental proto-
cols. These schedules are performed with aqueous
extracts, administering a few increasing dosages du-
ring the same day and for a few consecutive days,
until the maximum tolerated dose is reached. Intervals
between administrations during the same day are
20-30 minutes. The maintenance follows at 2-6 weeks
intervals, often with aqueous extracts but also, some-
times, with depot extracts. The starting dosage is
usually 10.000 to 100.000-fold lower than the mainte-
nance dosage.

4. Ultrarush schedule. This is a special kind of rush
schedule allowing to reach the maintenance dosage
in afew hours by means of several administrations at
20-30 minutes intervals during the same day.

5. Cluster (or clustered) schedule. The basic sche-
dule resembles the rush schedule, because there are
a few administrations during the same day at
20-30 minutes intervals, but administrations are not
performed in consecutive days. The most common
interval between days is one week although 15-day
intervals have also been reported. This schedule is
usually performed with both aqueous and depot ex-
tracts or combinations of aqueous (for the beginning
of the build-up phase) and depot extracts.

The standard schedule normally involves 12-16 we-
ekly administrations made by the allergologist.
Patients have therefore to accept to undergo a visit
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every week for 3-4 months, and this means econo-
mical and time wasting drawbacks leading in some
cases to a non-compliance of patients with the the-
rapy.

The use of non-standard schedules in the com-
mon practice may have different reasons and expla-
nations. The rush or ultrarush schedule is used for
hymenoptera venoms when there is the need for the
induction of a quick tolerance toward the venom. In
this way the patient is protected against the real risk
of severe reactions when exposed to afield sting,
and/or it is protected from the psychological fear of
the consequence of a sting, with a quick improve-
ment of his/her quality of life. Rush schedules have
also been used in the past in experimental protocols
with inhalant allergens. This choice was made be-
cause in this way both the maintenance dose and the
induction of detectable changes in immunological
(IgE, 1gG, ICAM-1, etc.) as well as clinical parame-
ters (specific and aspecific challenge tests, skin reac-
tivity, etc.) are quickly reached. Rush and ultrarush
schedules involve nonetheless higher risks for adver-
se events for patients. Their use is therefore limited
to hospitalized patients under careful monitoring with
the supervision of adequately trained personnel.

More recently, a further impulse tow ards schedu-
les different from the standard one so as to reach
more quickly the maintenance dose has been identi-
fied in the patient’s compliance. This aspect, combi-
ned with the overestimation of the frequency and
relevance of local and systemic adverse events rela-
ted to the injective immunotherapy, has become the
rational basis to develop and use, mainly during the
last decade, non-injective forms of immunotherapy
to be used as self-administered treatments. From
the economical, safety and compliance points of
view this is obviously a very interesting chance, but it
can lead to a loss of contact between specialists and
patients. The need for a regular attendance to the
allergologist’s required by the injective therapy can
be seen as a good opportunity for a general check of
the pathology and for a revision/adjustment of the
drug treatment protocol. This means of course a bet-
ter follow up of the patient and could turn out in a
better clinical outcome. For this reason, also for
self-administered non injective immunotherapy (na-
mely SLIT), aregular attendance to the allergologist’s
should be recommended.

According to the points above, we can identify
two different kinds of cluster schedules, developed
in different times and designed for different purpo-
ses. A first group of schedules includes cluster sche-
dules developed within an experimental design not
aimed at evaluating the cluster schedule itself, and
therefore not intended to be used in the common
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practice. In most cases, the build-up phase has been
performed with aqueous extracts, whereas the main-
tenance phase has been conducted with aqueous or
depot extracts. A premedication with antihistamines
has been used in some of these studies.

A second group of cluster schedules designed for
a possible use in the common practice has been ge-
nerated more recently. They are based for both the
build-up and the maintenance phase on depot ex-
tracts, with no use of premedication.

Obviously, the frequency and relevance of local and
systemic side effects is the main key element for the
development and usefulness of this second group of
cluster schedules, whereas it is only a secondary pro-
blem or outcome for the first group of schedules.

Other key points in favor of cluster schedules, such
as minor cost, better compliance for both clinicians

rable to the standard schedule, should nonetheless
be considered.

DOCUMENTATION ON CLUSTER SCHEDULES
(FIRST GROUP)

There are several papers dealing with the use of
cluster schedules within an experimental design de-
voted to the evaluation of parameteres different from
the tolerability of the schedule itself. For this reason,
in some of these papers frequency and relevance of
adverse events related to the administration of the
treatment are incompletely reported or are not repor-
ted at all.

Available studies, organized according to the aller-
gen involved, are summarized in table | (2-22).

and patients if combined with a safety profile compa-

Table |

Published papers using a clustered schedule but not designed to study the clustered schedule

Patients Visits Administrations

Allergen (treated) Pathology weekly) X Visit SSR LSR Extract  Producer Notes
Mites

Van Bever (2) 26 A 5 5/5/2/2/2 N.D. N.D. Aqueous N.D.

Garcia Ortega (3) 18 A 6 4121221212 3mild,3mod Mostpat. Aqueous Pharmacia Standardized

Pichler (4) 16 A+-R 8 2-3 X visit 0 0 Depot ALK-Abello Standardized

Tabar (5) 29 AaoR 7 4131212121211 1 mod 0 Ag.=>Depot ALK-Abelld Standardized
Ragweed

Van Metre (6) 18 R 7(every3weeks) 3/2/2/2/2111 10/18 9/18 Aqueous N.D. 187 mcg/mL AgE

Norman (7) 16 R 56 11-13 inj. Total 5/16 12116 Ag. Mod. Greer AgE known
Grasses

Stevens (8) 20 Rao A 9 5x2,2x7 1 mod N.D.  Aqueous N.D. Noon Units

Bousquet (9-10) 15 R 6 32nnnn N.D. N.D.  Ag.Mod. Allergoph.  PN.U.

Fdez.-Tavora (11) 20 Rao A 3 5/5/5 10/20 4/20  Aqg.=>Depot ALK-Abello Standardized

Walker (12) 22@22pl) R+-A 7 (twicexweek) 3221111111 4act./5pl. 0 Depot ALK-Abelld Stand., premed.
Grasses and Birch

Nielsen (13) 21 +premed. R 7 3121212121211 33% pts  6.5% x adm. Depot ALK-Abelld Standardized

24 - premed. 7 3121212121211 79% pts  9.5% x adm. Depot ALK-Abelld Standardized

Molds

Dreborg (14) 16 A 8 (fortnights)  3/3/3/4/2/2/211 13/16 4/16  Aqg.=>Depot Pharmacia Standardized

Malling (15) Al A 4 (fortnights) 5 x visit 100% (3 anaph.) 73% pts  Aqueous Pharmacia Standardized
Epithelia

Bucur (16) 17 AaoR 13 5/3/2/2and 1 x9 35% pts 58%  Aq.=>Depot Pharmacia Standardized

Haugaard (17) 15 A 8 (fortnights)  2/2/2/2and 1 x 4 4/15 6% xadm. Aq.=> Depot Pharmacia Standardized
Hymenoptera

Hunt (18) 19 7 3and1x6 N.D. N.D. Aqueous DHS

Golden (19) 42 4 (fortnights) 3and1x3 16% pts 59% pts  Aqueous Pharmacia Standardized

Miller (20) 24 N.D. N.D. 7124 1324 Aaq. Pharmacia Modified (mPEG)

Malling (21) 21 4 (7 or 14 days) 5x4 521 2anaph) <50%  Ag.=>Depot ALK-Abelld Purif. venom

Ewan (22) 24 13 2x9and 1x4 2/24 N.D. ND. N.D.

SSR: systemic side reactions; LSR: local side reactions; N.D.: not declared.
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The comparison among different allergens, diffe-
rent extracts (aqueous, depot, modified) and schedu-
les used is obviously difficult. Moreover, the use in
some studies of a premedication does not allow for a
correct interpretation of the outcomes.

DOCUMENTATION ON CLUSTER SCHEDULES
(SECOND GROUP)

These papers have been produced in the last ye-
ars and, because they have a very practical aim, in
some cases they have been published in journals of
low er scientific profile and diffusion. These papers
are summarized in table Il (23-31), organized accor-
ding to the allergen involved.

EFFECT OF DIFFERENT VARIABLES
ON TOLERANCE PROFILE

Many different variables can obviously affect the
tolerance of the administration of an allergenic pre-
paration. The following ones are the most relevant,
with the most common possible different choices for
each of them:

1. Use of premedication (kind of drug, dosage,
time of administration before allergen administra-
tion).

2. Kind of allergen (mite, pollen, epithelium, mould,
hymenoptera venom).

3. Purification, standardization, consistency and
stability of the allergenic extract.

4. Pharmaceutical presentation of the allergen
(native or chemically modified allergens; aqueous or
depot extracts; use of aluminum hydroxide, or cal-
cium phosphate, or tyrosine to obtain the slow relea-
se of the allergen).

5. Clinical manifestations before treatment (con-
junctivitis, rhinitis, asthma, and their combinations).

6. Actual clinical situation of the patient when the
allergen is administered.

7. Schedule followed (number of clusters, num-
ber of injections per cluster, time interval between
clusters, starting dose, progression of doses, top
dose reached).

PREMEDICATION

Premedication was used in one study with depot
grass extract (12), and in one with birch or grass de-
pot extract (13). The results are quite different, in spi-

te of the common origin of the extracts used
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(ALK-ABELLO). In the trial by Nielsen (13), reaching
the maintenance dose in seven visits for a total of
14 injections, a high rate of total systemic reactions
in patients not premedicated (79 %) as compared to
premedicated patients (33%) was observed.
How ever, in no case alife-threatening reaction Grade
4 (grading of reactions according to ref. 32) was de-
tected. In the trial by Walker (12), reaching the main-
tenance dose in seven visits for a total of 11 injec-
tions, the same low rate of mild, delayed systemic
side effects was observed during the build-up phase,
i.e. 4/22 and 5/22 in the active and placebo group,
respectively. The premedication was in both trials
1 tablet of loratadine. There are anyway two differen-
ces between these two studies, that may help to ex-
plain the difference in the rate and relevance of side
effects. The premedication was given 120 minutes
before the allergen administration in one case (13),
whereas it was given at least 15 minutes before in
the other case (12). Moreover, the schedules seem
to be very similar, but in one case each cluster was
given at weekly intervals (13), whereas in the other
case (12) two clusters per week were administered.

PHARMACEUTICAL PRESENTATION
(AQUEOUS-DEPOT)

Aqueous and depot preparations of several aller-
gens (Mites, Birch, Grass, Epithelia, Hymenoptera)
from the same producer (ALK-ABELLO) have been
compared in one study (26). The cluster regimen for
the build-up phase was performed only with the
aqueous preparation, or with the depot preparation,
or with a mixed regimen, administering 5, 7, and
6 clusters respectively with 2-4 injections per visit.
For the mixed regimen, the first 3 clusters were per-
formed with the aqueous preparation.

Considering all patients presenting at least one
immediate systemic side effect, there was no dif-
ference among pure aqueous (53/101), pure depot
(223/507) or mixed aqueous/depot regimen (24/49).
A lower rate of immediate systemic reactions
Grade 3 or 4 could be seen for the pure depot tre-
atment, but the regimen used in this case was per-
haps less aggressive. The top dose was reached af-
ter 7 weeks, instead of 5 (pure aqueous regimen)
or 6 (mixed regimen), and the number of adminis-
trations was 3 for the first cluster and 2 for the fo-
llowing ones, instead of 4 for the first 3 (pure aque-
ous regimen) or 2 (mixed regimen) clusters.
Patients treated only with the depot treatment sho-
wed nonetheless a slightly higher rate of delayed
systemic reactions.
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Because of these differences, it is hard to conclu-
de that depot preparations are better tolerated for
cluster schedules than aqueous preparations, used
alone for the whole build up phase or used only for
the first part of it.

Adrenaline was used in 4 (4/101) patients treated
with the aqueous preparation, in 2 patients (2/507)
treated only with the depot treatment, and in 1 pa-
tient (1/49) treated according to the mixed regimen
but during the depot treatment.

ALLERGEN

A direct comparison among allergens can be at-
tempted only in afew cases. In one paper (26) a si-
milar rate of systemic side reactions for birch, grass,
cat and mites, and a significantly lower rate for hy-
menoptera venom was found. Considering only gra-
de 2-4 reactions, a lower rate was registered for birch
and hymenoptera venom as compared to cat, mites
and grass. Winther et al (27) used a similar treatment
schedule but with an administration less and a depot
extract for birch (26 patients) and grass (26 patients)
from the same producer. They found again a higher
rate of systemic reactions grade 2-4 for grass (41 in
total, 31 grade 2 and 10 grade 3) as compared to
birch (8 in total, all Grade 2).

Most of the SRs (> 80 %) occurred with accumula-
ted daily doses below 30000 SQ-U (top dose accor-
ding to the treatment schedule, 100 000 SQ-U). Also
the local late reaction rate for the same dose expres-
sed as SQ-U was higher for grass (100 > 8 cm) as
compared to birch (16 > 8 cm). According to the aut-
hors of this paper, an unbalanced potency between
birch and grass extract is the most likely explanation
for the clinically assessed difference in tolerance.
However, in one study (13) as much as 79 % of pa-
tients treated with birch or grass depot extract wit-
hout premedication showed SR, whereas only 42 %
of birch allergic patients and 53 % of grass allergic
patients treated with aqueous and/or depot birch or
grass extract showed SR without premedication in
another study (26). These differences are difficult to
explain, because both studies used a very similar tre-
atment schedule and allergen preparations from the
same producer (ALK-ABELLO).

Mellerup et al (26) reported on average a 41 % of
SRs in patients treated with depot extracts, cat and
mite being the allergens more often involved in SRs.
This finding was not confirmed by Pichler et al (4)
who reported no SRs and no local side reactions ad-
ministering a depot mite extract from the same pro-
ducer and according to the same schedule. Using a
different schedule with an aqueous mite extract,
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Tabar et al (5) reported only 1 case of moderate SR,
corresponding to arate as low as 3.5%. It is interes-
ting to note again that the extracts used by Mellerup,
Pichler and Tabar were from the same producer
(ALK-ABELLO).

Very high rates of SRs (from 80 to 100 %) have
been reported in two papers where mold-allergic pa-
tients were treated with aqueous extracts, at least
during the build-up phase (14,15). However, in anot-
her study (28) only 2/108 patients showed SRs du-
ring treatment with a depot preparation of Alternaria
extract.

The schedules used in these 3 trials were different
and so was the allergen producer and perhaps the
allergenic potency of the treatment, as detailed in ta-
ble Il.

CHEMICALLY MODIFIED ALLERGENS

Allergens can be chemically modified, for instan-
ce with formaldehyde, glutaraldehyde, methoxypo-
liethylenglycol, or alginic acid, to reduce their capa-
city to link IgE molecules. Because modified
allergens are expected to be better tolerated than na-
tive allergens, their use seems to fit well with clus-
ter schedules. However, only four trials studying mo-
dified allergens in cluster schedules have been
published.

Three studies have been run with inhalant aller-
gens (7,9,10) and one with hymenoptera venom (20).
No data about tolerance are available for one study
(9), whereas patients showed SRs rates of 46.6 %,
15.3%, and 29.2 %, respectively, in the other three
studies. The lowest rate for SRs was reported for a
special high-molecular-w eight allergoid preparation,
not commercially available. Local adverse reactions
rates per patient as high as 66.6 %, 41.6 %, and
54.2 %, respectively, were reported (7,10,20).

Apart from one study with aqueous mold extract
(15), these rates are not different from the rates re-
ported in cluster studies with native allergens.

CLINICAL MANIFESTATIONS BEFORE
TREATMENT

Asthmatics as compared to patients suffering only
from rhinitis are more prone to develop SRs (33).
Apart from the considerations already given for the
schedules and the treatments used, this was espe-
cially true in asthmatic patients submitted to immu-
notherapy with molds extracts who showed very
high rates of SRs (from 80 to 100 %). However, in
another study with an Alternaria depot extract only
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2/108 patients suffering from asthma and/or rhinits
showed SRs Grade 2 (28). A relatively low rate of
SRs is reported in general in patients treated with
Hymenoptera venom as compared to inhalant aller-
gens, mainly because these patients do not normally
have respiratory symptoms when submitted to im-
munotherapy (tables | and Il). These considerations
are supported by the results from others (26) who re-
ported a 79 % rate of SRs Grade 2-4 in asthmatic pa-
tients, a 42 % rate for patients with both asthma and
rhinitis, and a 19% rate for patients in the
Hymenoptera venom group.

On the other hand, also patients suffering only
from rhinitis can present a rate of SRs as high as
79 %, as shown in the study by Nielsen et al (13)
with grass and birch in patients not premedicated
and in spite of the administration of depot extracts.
Moreover, in the study by Van Metre et al (2) with
aqueous ragweed 10/18 rhinitic patients showed
SRs, whereas in another study (27) 23 patients suf-
fering from rhinoconjunctivitis under treatment with
depot grass extract showed a total of 41 SRs.

TREATMENT SCHEDULE

Many different schedules have been used in dif-
ferent trials. The number of visits ranged from 3 to
8, with 1 to 5 shots per visit. In general, a higher
number of administrations have been given at the
beginning of the treatment with the most diluted vial,
whereas 2 to 1 injections have been administered
with the most concentrated allergen vial, with no cle-
ar-cut differences betw een aqueous and depot pre-
parations. Visits took place in one trial twice per
week (12), in 6 trials at fortnigth intervals, but in the
majority of trials every week. The best results for to-
lerance were obtained in the study with administra-
tions twice a week of a depot grass extract in pa-
tients protected by a premedication (12), and in the
study with weekly clusters of 2-3 administrations of a
depot Alternariatreatment (28). In the first case the
rate of SRs was similar in the placebo and in the ac-
tive group (5/22 and 4/22, respectively), whereas in
the second case only 2/108 patients under active tre-
atment showed a SR. However, with a very similar
schedule but with weekly administrations of a depot
grass extract from the same producer in premedica-
ted patients, Nielsen et al (13) reported a 79 % rate of
SRs. Moreover, Walker et al (12) treated patients suf-
fering from rhinitis and/or asthma, whereas Nielsen
et al treated patients suffering form rhinitis only. In
this situation, a better tolerance would have been ex-
pected in the latter study, but the opposite took pla-
ce.

FINAL COMMENTS AND CONCLUSIONS

Many important improvements have been rea-
ched in the purification, characterization, and stan-
dardization of inhalant allergens, that have led to the
official recognition of the efficacy of imnmunotherapy
performed with these allergens (1). However, the
schedule for the build-up phase of the injective im-
munotherapy for inhalant allergens has experienced
no development or progress and it is still normally
performed according to long and time-consuming
schedules already in use some decades ago. On the
other hand, cluster, rush and ultrarush schedules are
now commonly used for the build-up phase of
Hymenoptera venom immunotherapy but very sel-
dom followed for inhalant allergens. The research,
development and use of these schedules have been
obviously pushed and justified by the need of a very
quick protection of sensitized patients towards the
life-threatening field stings by the culprit insect.

Patient’s compliance is a point of increasing im-
portance for every therapeutic approach. For sure,
the build-up phase of the immunotherapy for inhalant
allergens as it is currently performed in the common
practice is a crucial point for both acceptance of and
compliance with this form of therapy. The develop-
ment and the increasing use of non-injective, self-ad-
ministered preparations for immunotherapy, are cle-
arly related to this situation. As for Hymenoptera
venoms, but for different reasons, there seems to be
the opportunity to develop and validate new schedu-
les forimmunotherapy with inhalant allergens able to
meet the combined needs of tolerance, safety, effi-
cacy, and patient’s compliance.

A cluster schedule for the build-up phase, allowing
to reach the maintenance dose in half or less the
time normally needed with the standard schedule,
seems to be afirst step in the right direction. Apart
from the effects on patient’s and clinicians’ com-
pliance, this has a relevant economical impact becau-
se of savings in time and personnel for the adminis-
tration of the therapy.

Many studies dealing with a cluster schedule have
been published but, because several variables can
or must be considered and combined, no clear con-
clusion can be drawn from the available evidence.

How ever, according to the published papers, the
following seem to be the best basic conditions to be
further studied and properly combined for an opti-
mal schedule:

1. Use of a premedication to be administered bet-
ween 15 and 60 minutes before the first administra-
tion of each cluster, especially in asthmatic patients.

2. Use of depot preparations.
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3. Not more than 4 administrations per cluster.
4. Between 4 and 6 clusters.
5. Administration of one-two clusters per week.

We hope that in the near future the interesting and
promising results already available for the cluster
schedule with inhalant allergens will be further con-
firmed and developed by adequately designed and
properly conducted trials.

RESUMEN

Introduccién: Lainmunoterapia subcutanea conlle-
va una fase de incremento de dosis que durade 3 a
4 meses. El coste, la baja aceptacién tanto de pa-
cientes como de médicos y los inconvenientes debi-
dos a este esquema convencional, pueden verse
mejorados siguiendo pautas alternativas de trata-
miento.

Método y resultados: Se ha realizado una revision
de los trabajos publicados siguiendo esquemas clus-
ter. La atencién se ha centrado en la toleranciay su
relacion con parametros relevantes tales como tipo
de extracto (acuoso o depot), alergenos y sus pre-
sentaciones farmacéuticas, pauta empleada, uso o
no de premedicacion y diagndstico clinico de los pa-
cientes estudiados. Para una revision mejor, los tra-
bajos que siguen pautas cluster han sido divididos en
2 grupos. El primer grupo incluye 20 trabajos no en-
focados para el estudio de esquemas cluster sino
para valorar otros parametros relacionados con la in-
munoterapia especifica. El segundo grupo incluye
9 trabajos disefiados especificamente para estudiar
pautas cluster. Se ha observado una gran variabili-
dad en la tasa de efectos adversos entre los diferen-
tes trabajos, incluso en aquellos estudios desarrolla-
dos con alergenos similares producidos por un
mismo fabricante y con una pauta similar.

Conclusiones: Parece observarse que hay unos de-
terminados factores que podrian influir en la tolerancia
optima de pautas cluster. uso de premedicacion; em-
pleo de extractos depot; administracién inferior a 4 in-
yecciones por visita-cluster, pautas cluster con admi-
nistraciones no superiores a 2 visitas por semanay
de 4 a 6 visitas-cluster en total. Estos resultados pare-
cen prometedores, pero se requiere mas informacion
para poder definir una pauta de cluster éptima.

Palabras clave: Extractos alergénicos acuosos.
Pauta agrupada. Extractos alergénicos depot. Pauta
rapida. Efectos adversos. Inmunoterapia subcutanea.
Pauta ultrarrapida.
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