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Background: Randomized trials provide evidence to inform
treatment decisions. The Consolidated Standards of Reporting
Trials (CONSORT) Statement is a set of recommendations for
the reporting of trials.
Objective: We sought to assess the quality of reporting allergen-
specific immunotherapy trials according to CONSORT criteria.
Methods: The reporting of the procedure, randomization,
dropouts, strict conduct of intention-to-treat (ITT) analysis, and
sample size calculation according to CONSORT were assessed
in the 46 subcutaneous and 48 sublingual immunotherapy
(SLIT) blind, placebo-controlled randomized trials published
between 1996 and 2009 in English.
Results: One subcutaneous immunotherapy (2.2%) and 3 SLIT
(6.6%) trials met CONSORT Statement criteria. These were
used for the registration of sublingual tablets to the European
Medicines Agency. In subcutaneous immunotherapy, 16 (35%)
studies reported a CONSORT flow chart, and 12 (26%)
provided a description of dropouts. Adequate randomization
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was reported in 9 (35%) studies, and incomplete randomization
was reported in 15 (33%). Power analysis was reported in 15
(33%) studies. In SLIT, 20 (42%) studies reported a CONSORT
flow chart, and 16 (32%) a description of dropouts. ITT analysis
was carried out in 1 (2.2%) SLIT study, and a modified ITT
analysis was used in 1 (2.2%) subcutaneous immunotherapy
study and 2 (4.4%) SLIT studies. Adequate randomization was
reported in 6 (12%) studies, and incomplete randomization was
reported in 16 (32%). Power analysis was reported in 15 (27%)
studies.
Conclusion: As in other areas of medicine, the quality of
reporting of most immunotherapy trials is low, and only 4.2% of
SLIT randomized controlled trials met all of the criteria of the
CONSORT Statement. Use of the CONSORT criteria should be
encouraged. (J Allergy Clin Immunol 2010;nnn:nnn-nnn.)
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Abbreviations used

CONSORT: Consolidated Standards of Reporting Trials

DBPC: Double-blind, placebo-controlled

EMA: European Medicines Agency

ITT: Intention-to-treat

PP: Per protocol

RCT: Randomized controlled trial

SCIT: Subcutaneous immunotherapy

SIT: Specific immunotherapy

SLIT: Sublingual immunotherapy
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Subcutaneous immunotherapy (SCIT) is the standard form of
immunotherapy,1 but sublingual immunotherapy (SLIT) has
become extremely common, particularly in Europe.2 Random-
ized controlled trials (RCTs) are essential for the critical evalua-
tion of interventions,3 including specific immunotherapy (SIT).4

The European Medicines Agency (EMA) has made clear recom-
mendations for phase III trials.5 Three types of RCTs are
proposed: trials for short-term effects during the first year of
treatment, for sustained effects after more than 1 year, and for
long-lasting effects after SIT discontinuation. However, for phy-
sicians, it is often difficult to appraise the quality of evidence and
to judge whether high-quality RCTs support treatment
effectiveness.

In various fields of medicine, RCTs suffer from important
methodological limitations.6-8 For SCIT and SLIT, the quality of
RCTs and factors associated with quality have been studied
using the Jadad scale,9 but there is a general agreement that
summary scores have important limitations.10 The inclusion or
exclusion of RCTs in systematic reviews and meta-analyses
on the basis of the Jadad scale has led to controversies in
SLIT.11

The Consolidated Standards of Reporting Trials (CONSORT)
Statement is an evidence-based, minimum set of recommenda-
tions for reporting RCTs. It is a standard means of preparing
reports of trial findings, facilitating their complete and transparent
reporting and aiding their critical appraisal and interpretation.
The statement has evolved since the first publication in 1996.12

The CONSORT Statement used to consist of a 22-item checklist
and a flow diagram,13 but has recently been expanded to 25
items.14,15 The checklist items focus on reporting how the trial
was designed, analyzed, and interpreted; the flow diagram dis-
plays the progress of all participants through the trial (www.
consort-statement.org/consort-statement/), and its application to
SIT has recently been proposed.16

We aimed to assess the quality of reporting of double-blind,
placebo-controlled (DBPC) RCTs on SCIT and SLIT for the
treatment of patients with allergic rhinitis/conjunctivitis, asthma,
or both, using recommendations of the CONSORT Statement
adapted to the year of publication of the article.12,13
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METHODS

Selection criteria
As part of the systematic review of the allergic rhinitis in asthma (ARIA)

guidelines,17,18 we included DBPC RCTs on SCITand SLIT for the treatment

of allergic rhinitis, conjunctivitis, and asthma. Studies were searched for from

1996 (the year of publication of the first CONSORT Statement) to June 2009

(date of the start of the analysis). As recommended by the Committee for Me-

dicinal Products for HumanUse of the EMA,19 only double-blind (patient, cli-

nician, and outcome assessor), placebo-controlled RCTs with clinical

evaluations as the primary outcomewere considered. Studies in which clinical

experimental challenges were the only end point were excluded. We also

excluded other forms of SIT and other allergic diseases. No restrictions

were made regarding the patients’ characteristics (eg, age group) or the length

of follow-up. We used the 1996 and 2001 CONSORT Statements.12,13

Search strategy and identification of studies
Medline, EMBASE, and the Cochrane Database of Systematic Reviews

were searched for relevant SIT RCTs published in English. The evaluation of

an existing Cochrane meta-analysis did not yield additional studies.20 Ab-

stracts and unpublished studies were not considered.

The search terms included the following key words: ‘‘allergen,’’ ‘‘immu-

notherapy,’’ ‘‘subcutaneous immunotherapy,’’ ‘‘sublingual immunotherapy,’’

‘‘double-blind,’’ ‘‘placebo,’’ ‘‘rhinitis,’’ ‘‘asthma,‘‘ and ‘‘conjunctivitis.’’ We

checked the references of the retrieved articles and searched the related article

function of PubMed (last search on June 30, 2009, for articles published

between 1996 and June 2009).We did not include articles before 1996 because

the first CONSORT Statement was issued in 1996.12

Study selection
Four members of the review team (D. Larenas, G. Passalacqua, M. A.

Calderon, and P. J. Bousquet) independently assessed the titles and abstracts of

all the identified citations. We ordered the full texts of the articles that seemed

potentially eligible by one of the reviewers. Five reviewers (G. Passalacqua, D.

Larenas, J. Bousquet, M. A. Calderon, and P. J. Bousquet) then independently

evaluated the full texts of the articles and decided whether the study could be

included.8,21 If therewas any disagreement about inclusion and exclusion after

discussion, an independent reviewer then made the decision.

Quality assessment
The items of the CONSORT Statement that were assessed are presented in

Table I. The procedure of random allocation was found to be adequate if the

authors reported the use of computer-generated random numbers, a table of

random numbers, tossing a coin, or throwing a die. Concealment of random

allocation was adequate if patients and investigators could not foresee group

assignment by using, for example, centralized or pharmacy-controlled ran-

domization, serially numbered identical containers, or an onsite computer-

based system with a randomization sequence not readable until allocation or

other approaches with robust methods to prevent foreknowledge of the alloca-

tion sequence to clinicians and patients.

The double-blind method had to be described, especially for placebo that

should be similar to active vaccine (eg, same composition, aspect, color, and

taste). However, for SLIT, no adequate placebo could mimic the local side

effects induced by the allergen observed in a substantial number of patients.22

The analysis had to be conducted as an intention-to-treat (ITT) analysis.23

The ITT principle implies that the primary analysis should include all random-

ized subjects.13 The term ITT is inappropriately usedwhen certain participants

for whom some data are available are excluded (eg, nonadherence to the pro-

tocol). Conversely, analysis can be restricted to only participants who fulfill

the protocol in terms of eligibility, interventions, and outcome assessment

(per-protocol [PP] analysis). Any study using only a PP analysis for the pri-

mary outcome was classified as of reduced quality. Attempts for reducing

dropouts reduce the potential attrition bias. Although there are no known fixed

rates for dropout that are associated with quality, some authors suggest that

dropout rates should be less than 25%.24 If the dropout rate is greater, then

a sensitivity analysis is needed to evaluate the reliability of the results.23

http://www.consort-statement.org/consort-statement/
http://www.consort-statement.org/consort-statement/
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TABLE I. CONSORT recommendations evaluated

d Reporting of dropouts

d Dropout rate <25%; if over, a sensitivity analysis is needed

d Mention of the ITT analysis or inappropriate use of ITT analysis

d Patients with efficacy data not excluded from the ITT analysis; this is

the case for patients who withdrew because of nonadherence to the

protocol or ‘‘for lack of efficacy’’ and for those who were excluded

during the immunotherapy procedure before analysis of efficacy.

d No PP analysis for the primary outcome

d CONSORT flow chart or adequate description of the items of the chart

d Adequate blinding

d Other major flaw, such as no report of CIs.

J ALLERGY CLIN IMMUNOL

VOLUME nnn, NUMBER nn

BOUSQUET ET AL 3
Calculation of sample size is requested in the CONSORT Statement.

Because the objective of the study was to assess the quality of reporting, we

did not make any efforts to contact the authors to clarify or complete the data

extraction from the articles.
Analysis of the studies
The reasons for including or excluding articles are presented in Table I. We

then analyzed the included articles more closely, and RCT publication was

evaluated based on the criteria of the most recent previously published CON-

SORT Statement.12,13 It was decided to use all-or-none criteria to score the im-

munotherapy articles. The rationale provided in one (ie, that all criteria should

be adhered to) is the reason for the all-or-none approach. Statistical analysis

was carried out with x2 and Fisher exact tests.
RESULTS

SCIT
We identified 46 blind, placebo-controlled RCTs investigating

strict SCIT, including 3,315 patients (see Table E1 in this article’s
Online Repository at www.jacionline.org).25-70 Two RCTs in-
cluded more than 200 patients, 8 included between 101 and 200
patients, 11 included between 51 and 100 patients, and 25 in-
cluded less than 50 patients. One RCT on homeopathic mite
SCIT included 244 patients, and 1 RCT on grass SCIT included
411 patients.

There was a large heterogeneity among RCTs: 13 studied grass
pollen, 6 studied Parietaria species pollen, 12 studied house dust
mites, and 15 studied other allergens. Only 1 RCT studied aller-
gen mixtures. Twenty RCTs used alum-adsorbed extracts, and 8
used various forms of allergoids.

One (2.2%) study using SCIT met the CONSORT require-
ments. Sixteen (35%) studies reported a CONSORT flow chart,
and 12 (26%) studies reported a description of dropouts. Forty
RCTs used a PP analysis or an ITT analysis, with the number of
patients analyzed lower than those randomized. Eleven trials did
not report 95% CIs or SDs/SE. Adequate randomization was
reported in 16 (35%) studies, and incomplete randomization was
reported in 11 (24%) studies. The power analysis was reported in
15 (33%) studies. Dropout rates were not reported in 5 RCTs.

It did not appear that the reporting quality of studies was better
in recent SCITarticles (published after 2005) than in older articles
(published before 2005, Table II).
SLIT
We identified 48 DBPC RCTs investigating strict SLIT,

including 5,978 patients (see Table E2 in this article’s Online
Repository at www.jacionline.org).71-118 One trial was published
for the primary end point in one article106 and for the secondary
end point in a second article119; only the first article was consid-
ered in the analysis. Seven RCTs includedmore than 200 patients,
12 included between 101 and 200 patients, 15 included between
51 and 100 patients, and 14 included less than 50 patients.

There was a large heterogeneity among SLIT RCTs: 22 studied
grass pollen (6 studies with tablets, 2 studies with drops and
tablets as a maintenance therapy, and 1 study with tablet aller-
goids), 13 studied house dust mites (2 with tablet allergoids), and
13 studied other allergens.

The publication of only 1 study met all CONSORT require-
ments.99 This was the only study using a strict ITT analysis. Two
other RCTs met, at least partly, the CONSORT requirements (see
Table E2).107,118 These 2 trials excluded patients without any clin-
ical data. Twenty (42%) studies reported a CONSORT flow chart,
and 16 (32%) reported a description of dropouts. Ten trials did not
report 95% CIs or SDs/SDs. The study of Wahn et al118 did not
clearly report the randomization procedures, but this study used
the Didier et al107 criteria, and both were used for the registration
of SLIT to the EMA. One study was on children.118 All studies
were short-term trials in patients with grass pollen allergy. Ade-
quate randomization was reported in 6 (12%) studies, and incom-
plete randomization in 16 (32%). The power analysis was
reported in 13 (27%) studies.

It appeared that the reporting quality of studies was better in
recent SLIT articles (published after 2005) than in older articles
(published before 2005, Table III). However, the vast majority of
study reports failed to meet CONSORT criteria for the ITT anal-
ysis. The number of patients per studywas increased from the ear-
liest to the latest studies. In particular, 64% of studies published
after 2005 enrolled more than 100 patients.
DISCUSSION

Main findings
In amoderately large set of SCITand SLITRCTs, the reports of

the majority of trials were of low methodological quality because
1 (2.2%) of the SCIT trials and only 6.6% of the SLIT trials were
found to report with sufficient adequacy on randomization, ITT
analysis, or other important methodological issues according to
the CONSORT Statement. These results confirm the low quality
of reporting in many areas of medicine. Methodological limita-
tions are known to substantially bias treatment effects toward an
overestimation of the treatment effects.6-8,21
Strengths and limitations
One strength of this study is the analysis of the complete set

of SCIT and SLIT DBPC RCTs published since 1996. We began
selecting articles in 1996 because this was the year of publi-
cation of the first CONSORT Statement. One limitation of our
study is that we could only assess the reporting of important
markers of internal validity but not what the investigators
actually did because the CONSORT Statement does not directly
evaluate the quality of the studies. Thus, it is possible that some
misclassification occurred. Moreover, we were less stringent
about randomization than would have been proposed by the
CONSORT Statement because it is known that insufficient
reporting of randomization does not mean that the correct
method has not been used120 and appropriate reporting was

http://www.jacionline.org
http://www.jacionline.org


TABLE II. Summary outcomes for SCIT

Publication data 1997-2000 2001-2004 >_2005 P value

No. of studies 14 13 19

No. of patients per study

<50 10 (71%) 9 (69%) 7 (37%) Patient per study 5 .15

51-100 1 (7%) 2 (15%) 8 (42%)

>100 3 (21%) 2 (15%) 4 (21%)

CONSORT flow chart

Chart 1 (7%) 7 (54%) 8 (42%) .03

Description or incomplete chart 2 (14%) 2 (15%) 4 (21%) .86

No dropouts (not needed) 3 (21%) 0 2 (11%) .2

No information 8 (57%) 4 (31%) 5 (24%) .17

ITT analysis specified 1 (7%) 1 (8%) 5 (26%) .23

ITT analysis

Specified and fully applied 0 0 2 (11%)

Dropouts before any data 0 0 1 (2.2%)

ITT analysis

Worst-case scenario 0 0 1 (5%)

No ITT analysis specified

No dropouts 3 (21%) 0 2 (11%)

Randomization

Well reported 1 (7%) 5 (38%) 3 (16%) .37

Partly reported 4 (29%) 4 (31%) 6 (32%)

Not reported 8 (57%) 4 (31%) 10 (53%)

Sample size

Reported and adequate 2 (10%) 5 (38%) 8 (42%)

Statistical analysis was performed by using the x2 or Fisher exact test.

TABLE III. Summary outcomes for SLIT

Publication data 1997-2000 2001-2004 >_2005 P value

No. of studies 12 14 22

No. of patients per study

<50 6 (50%) 4 (29%) 2 (9%) Patient per study 5 < .006

51-100 4 (33%) 7 (50%) 6 (27%)

>100 1 (17%) 3 (21%) 14 (64%)

CONSORT flow chart

Chart 4 (33%) 3 (21%) 13 (59%) .07

Description or incomplete chart 3 (25%) 6 (43%) 7 (32%) .62

No dropouts (not needed) 1 (17%) 3 (21%) 1 (5%) .26

No information 4 (33%) 2 (14%) 1 (5%) .08

ITT analysis specified 1 (17%) 1 (7%) 14 (64%) <.001

ITT analysis

Specified and fully applied 0 0 1 (5%)
ITT analysis

Dropouts before any data 0 0 2 (9%)

No ITT analysis specified

No dropouts 1 (17%) 3 (21%) 1 (5%) .49

Randomization

Well reported 0 1 (7%) 9 (41%) <.04

Partly reported 3 (25%) 3 (21%) 6 (27%)

Not reported 9 (75%) 10 (71%) 9 (41%)

Sample size

Reported 1 (17%) 2 (14%) 10 (46%) <.03

Statistical analysis was performed by using the x2 or Fisher exact test.
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provided in some,99,107 but not all,98,116,118 RCTs carried out
identically and used for registration.

It is only recently that the use of the CONSORT Statement is a
requirement for the publication of RCTs and has been endorsed
by the International Committee of Medical Journal Editors in its
‘‘Uniform requirements for manuscripts submitted to biomedical
journals’’ (available at www.icmje.org). Although the journals
have subscribed to adherence to the CONSORT Statement, the
requirements for reporting are not always implemented. Whether
or not the journal editors are partially responsible, the ultimate re-
sponsibility rests with the authors, who should follow submission
guidelines, and who, as trialists, must be aware of the CONSORT

http://www.icmje.org
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Statement. The ability of an author to report a study adequately is
a mark of rigor and scientific involvement and denotes the quality
of the work.

The CONSORT Statement is still not required for regulatory
agencies.3 This is particularly the case of the RCT by Dahl et al,98

which was used for registration at the EMA and reports different
numbers of patients and results in the publication compared with
EMA files published in subsequent years.121

The CONSORT Statement, as well as medical agencies,
request studies to be analyzed using the ITT principle. An ITT
analysis is based on the assumption that, as in real life, all patients
do not receive optimal treatment, despite this being the initial
intention. Empiric evidence suggests that participants who adhere
to treatment tend to do better than those who do not adhere, even
after adjustment for all known prognostic factors and irrespective
of assignment to active treatment or placebo.122 ITTanalysis pro-
vides information on the potential effects of treatment policy
rather than on the potential effects of specific treatment. In the
present study, for SCIT, 2 RCTs were carried out using the ITT
principle, and 1 used the worst-case-scenario methodology. For
SLIT, only 1 RCT followed the ITT principle in its analysis,99

and 2 others were considered to be adequate because all patients
evaluated were included in the analysis.107,118 Five of these RCTs
were used for SLIT registration to the EMA.98,99,107,116,118
Reporting of RCTs
Our analysis showed that the quality of SLIT trials published

after 2006 was higher compared with that of earlier trials.
However, only 3 articles followed the CONSORT Statement.
Although most of the SLIT RCTs presented in Table II were in-
cluded in meta-analyses using the Jadad scale, other criteria are
needed for the assessment of the risk of bias in RCTs.11 On the
other hand, only 1 of the SCIT trials met the CONSORT criteria,
even the most recent ones. This is particularly the case for the
largest studies, which used PP analysis.38,54
Sample size
It should be noted that all RCTs with small sample sizes used

PP analysis or a deviation of the ITT analysis. This is due to the
relatively high dropout rate of RCTs, which are carried out over
longer periods of time than many pharmacologic trials. Sample
size calculations of RCTs should be considered before the
beginning of the study. They can be estimated from previous
RCTs and observational and other data.99,107
Conclusion
This study shows that the quality of reporting according to the

CONSORT Statement of most RCTs on SCITand SLIT is low but
similar to that seen in other disease areas.8,123,124 However, recent
adequately powered, well-designed, and appropriately reported
RCTs have been published for SIT. It is important to note that
SLIT studies published after 2005 show better quality of reporting
and that their sample sizes are larger. Some of these studies would
have fulfilled CONSORTStatement requirements if they had used
ITT analysis.

The Global Allergy and Asthma European Network therefore
strongly recommends that investigators should be encouraged to
adhere to the CONSORT Statement when reporting their RCTs
or, even better, to emphasize the need to consider important
aspects of internal validity during the planning stage of a trial.
Editors of journals should also follow these recommendations.
Thereby, RCT reports based on CONSORTStatement criteriawill
provide more valid estimates of treatment effects and serve as a
reliable basis for the development of evidence-based guidelines.

Clinical implications: As in other areas of medicine, the quality
of reporting of most allergen-specific immunotherapy trials is
low. Use of the CONSORT Statement criteria should be encour-
aged for publication to better inform physicians and guidelines.
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