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The tradition of basing the clinical efficacy of immuno-
therapy on controlled studies is only 55 years old (1). The
risk of not comparing the advantage of active treatment
with placebo has been illustrated for Hymenoptera venom
allergy showing that whole-body extract was as effective
as placebo (2). In the evidence-based thinking of modern
medicine, it is crucial that treatments proposed to patients
fulfill at least the criterium that the clinical efficacy could
not be questioned, i.e. there is a solid scientific documen-
tation of the benefit of intervention (3).

During the last 10 years the international recognition
of efficacy of sublingual immunotherapy is reflected in
position papers and meta-analysis. In the 1993 EAACI
position paper (4) only two studies supported efficacy. In
1998 (5) the number was doubled, and in the 2001
ARIA document (6) increased to 13 studies. The latest
Cochrane analysis (7) identifies 22 studies fulfilling
criteria to conclude on efficacy, identical to another
review (8). Another review published in 2002 identified
23 studies of which 26% were categorized as unequivo-
cally effective, 35% possible effective (significant
improvement in either symptom or medication scores),
and 39% without statistically documented efficacy (9).
In the latter review eight studies investigating the
efficacy of house dust mite allergy documented clinical
efficacy in half of the studies.

The study in this issue of Allergy (10) further adds to
the documentation of efficacy in house dust mite allergy.
The immunotherapy study included 32 patients divided in
two study groups, and during the 2-year treatment period
a steady decrease in rhinitis score was observed. At
termination of the study the symptoms in actively treated
were reduced to about one-third of placebo-treated. The
medication score did not differ significantly between the
two groups probably caused by a general low intake of
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drugs. The study is interesting as it only considered
immunotherapy in those patients with residual symptoms
after application of mite-reducing intervention (anti-mite
mattress cover). Only about 25% of 120 screened patients
using mattress cover fulfilled the inclusion criteria of
residual symptoms of >40% of the possible maximal
symptom score indicating that, in contrast to the general
opinion (11) rigorous house dust mite avoidance and
exposure control will control most of the clinical symp-
toms in the majority of house dust mite allergic patients.
Like the problem in many immunotherapy studies the
level of allergen exposure varies during the treatment
period and the initial beneficial effect of intervention
seems partly to wean-off during the treatment period
reinforcing that the reduction in clinical symptoms is
indeed caused by active immunotherapy.

Some years ago an editorial on sublingual immuno-
therapy (12) raised reservations on the quality of
published studies. Studies included insufficient number
of patients, the drop out rate was unacceptably high, and
the randomization process was hampered by no baseline
assessment. The conclusion of this editorial was that
‘future studies should be large, properly randomized, and
controlled. Baseline symptom levels should be prospec-
tively assessed to ensure precise balancing of the groups
for all relevant major end points’.

In order to bring the documentation for clinical efficacy
to modern standard, to ensure that patients are offered
treatment based on scientific evidence, and to minimize
the risk of misuse of the limited financial resources for
scientific evaluations on inconclusive studies, it may be
time for scientific journals to reconsider their policy for
accepting scientific studies. Several journals (Lancet, New
England Journal of Medicine, etc.) only accept studies
conducted according to the Consort guidelines (13).



These include important criteria in relation to the
evaluation of the quality (and consequently the reliabil-
ity) of published studies, but even more essential to the
planning of conclusive studies.

Importance of pretreatment monitoring

Most immunotherapy studies do not include a pretreat-
ment monitoring period. The advantages of this relate
both to an optimal allocation to treatment groups and to
the documentation of clinical efficacy. Direct comparison
of the results obtained in the placebo and the actively
treated group are based on comparing comparable
groups with respect to parameters important for the
primary outcome. Allocation to intervention groups
based on subjective data (patients recall of discase
severity in the preceding season) implies a high risk of
biassing the groups, and consequently to introduce both
statistical type I (not being able to detect a factual effect)
and type II errors (demonstrating an effect that actually
does not exist). The advantage of including a pretreat-
ment monitoring period is that the disease severity can be
precisely determined based on objective parameters and
the patients randomized appropriately without bias.
Furthermore, estimating changes from pretreatment a
further compensation for variation in disease severity
scoring might be obtained. By using the patient as his
own control in relation to the clinical outcome the
possibility to detect both improvements and deteriora-
tions in disease severity evolve. A crucial factor for the
approach to evaluate changes in disease severity is the
constancy of allergen exposure during succeeding evalu-
ation periods.

Randomization

Participants in clinical studies should be assigned to
comparison groups on the basis of a random process
characterized by unpredictability. The methods used to
generate the random allocation sequence should minimize
the risk of bias in group assignment. Restricted random-
ization is often used in trials including a smaller group of
patients to achieve balance between groups in size and
characteristics. Randomization could be in blocks (14), or
by stratification according to predefined clinical criteria
like age, gender, disease (15). Allocation to treatment
groups using minimization has the advantage of making
small groups closely similar in terms of several charac-
teristics (16).

Blinding of intervention and assessment

The blinding of the trial is important to avoid bias (17).
The use of placebo combined with blinding is important
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to evaluate the ‘true’ treatment effect associated with the
intervention. The blinding should also include the
data analyst and the success of the blinding should be
evaluated by asking participants.

Participants flow

The flow of participants through each stage of the study
is critical for the evaluation of efficacy. Information for
each group on the number of participants randomized,
receiving treatment, completing the study protocol, and
analysed for outcome is important. Many studies do not
give information on whether some participants did not
received treatment as allocated, were lost to follow up,
or excluded from the analysis. Ideally, the primary
outcome (clinical efficacy) should be based on all
patients randomized (intention-to-treat analysis). In
order to evaluate the ‘true’ treatment effect, it is crucial
to include participants leaving the study because of
insufficient clinical efficacy in the primary outcome
analysis. Likewise, patients leaving the study because
of adverse effects should be included in the safety
analysis.

Minimal clinically relevant efficacy

In the discussion of the clinical efficacy it is important to
remember that allergic patients suffer from allergic
symptoms and the need for intake of anti-allergic drugs.
Consequently efficacy should be based on a reduction in
these parameters. By including a high number of partic-
ipants statistically significant, but clinically irrelevant
differences might be observed. The magnitude of efficacy
should be clinically relevant, i.e. the reduction in symp-
tom scores and drug consumption should significantly
reduce the morbidity of the disease. An attempt to define
the minimal clinically relevant reduction in disease
severity has been published (18).

Statistical methods

When planning a study the number of patients to be
included should be large enough to have high probability
(power) to detect statistical significance. Power calcula-
tions depend on the expected magnitude of efficacy and
the variability of included patients and must be applied in
the planning phase of the trial. The size of the clinical
effect to be evaluated is inversely related to the sample
size necessary to detect it (large samples are necessary to
detect small differences) (19). Inclusion of insufficient
numbers of patients increases the risk of statistical type I
errors, but also in the case of differences in disease
severity between the evaluated groups at inclusion to
result in statistical type II errors. The choice between
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parametric and nonparametric statistics could be dis-
cussed. In biologic science most small samples are not
normally distributed. This may be circumvented partly by
transformation of data, but showing statistical significant
difference using nonparametric tests usually reinforces the
conclusion. In order to improve the readout of clinical
studies it is recommended to include confidence intervals
giving the range of the differences or the magnitude of
efficacy between the two rates, i.e. the range of uncer-

e The study should be a placebo-controlled, double-
blind, randomized trial.

e The sample size should be large enough to detect
statistically significant and clinical relevant changes in

disease severity.

e Patients should be selected according to predefined

clinical criteria.

e The primary and secondary outcome measures
should be clearly defined.

tainty expected to include the true value.

In summary it is recommended that future immuno-
therapy studies should be planned according to the

following essentials:
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