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Purpose of review

The assessment of pharmacological efficacy of rhinosinusitis and rhinoconjunctivitis has
been performed in various studies involving standardized measures such as symptom
scores, various health-related quality of life scales, the sino-nasal outcome test, or the
rhinoconjunctivitis quality of life questionnaire. However, the methods and study designs
are heterogeneous, and a methodological standard is still lacking. The aim of this review
was — from a clinical and a methodological point of view — to evaluate placebo-
controlled trials permitting the use of rescue medication and to provide insight into the
specific challenges of such clinical trials. Using studies published within the past

24 months as examples, we here demonstrate the problems in evaluating and
interpreting these studies and describe possibilities for refining the methodology in
order to improve future study designs.

Recent findings

The World Allergy Organization has recently published recommendations for the
standardization of clinical trials on respiratory allergy in which methodological aspects
regarding the use of rescue medication are discussed.

Summary

This study summarizes the recommendations for study design, outcome measures, and

statistical analysis to be used in planning, performing, and analyzing clinical studies on
rhinoconjunctivitis and rhinosinusitis that allow the use of rescue medication.
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Introduction

The US Food and Drug Administration (FDA) of the
United States Department of Health and Human Ser-
vices regularly publishes regulations for trials and guide-
lines for good clinical practice (htep://www.fda.gov/oc/
gep/) in order to protect humans. The European Agency
for Evaluation of Medical Products (http://www.emea.
europa.eu/ as well as http://www.emea.curopa.cu/pdfs/
human/press/pos/1742401en.pdf) and its Committee for
Proprietary Medicinal Products (CPMP) also provide
guidelines, requirements, and standards for clinical trials.
These requirements address the necessity of rescue
medication in double-blind, randomized, and placebo-
controlled studies.

However, rescue medication use influences the evalu-
ation of symptoms, and thus complicates the inter-
pretation of results. Here, we discuss the pitfalls and
strengths that need to be taken into account in assessing
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placebo-controlled trials permitting active rescue medi-
cation.

Methodological aspects

The World Medical Association (WMA) has developed
the Declaration of Helsinki as a statement of ethical
principles for medical research involving humans. Study
design, conduct, and analysis should always follow these
principles of good clinical practice as published online.

The study designs discussed here involve placebo-con-
trolled trials with active rescue medication. The position
of the WMA regarding the use of placebos is laid down in
paragraph 32 of chapter C of the current Declaration
of Helsinki (http://www.wma.net/e/ethicsunit/helsinki.
htm): “T’he benefits, risks, burdens and effectiveness of
a new intervention must be tested against those of the
best current proven intervention, except in the following
circumstances:
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(1) The use of placebo, or no treatment, is acceptable
in studies where no current proven intervention
exists; or

(2) Where for compelling and scientifically sound meth-
odological reasons the use of placebo is necessary to
determine the efficacy or safety of an intervention
and the patients who receive placebo or no treatment
will not be subject to any risk of serious or irreversible
harm. Extreme care must be taken to avoid abuse of
this option.’

Statistical power

A study should include a large enough number of indi-
viduals in each treatment arm, and the calculation of this
number is vital in order to achieve adequate power.
However, here is where the dilemma begins. Splawinski
and Kuzniar [1] address the controversy in their study.
‘Switching from a superiority type of trial with placebo to
a noninferiority trial with an active-control — following
the latest revision of Declaration of Helsinki — is in
practice switching from the violation of the uncertainty
principle to uncertainty of results. Given human and
financial resources, it appears an academic question as
to which is more unethical: to violate patients’ rights or to
produce results without scientific value.” The latter may
also be the case in placebo-controlled trials with effective
rescue medication.

Patient population

The patient population should be carefully chosen to
include monosensitized patients in allergy study designs
or patients with acute bacterial infections in hypotheses
involving infectious rhinosinusitis [2°°].

The inclusion and exclusion criteria should restrict the
study population as far as possible to a patient group
homogencous in their presenting disease. Furthermore,
in terms of concomitant rescue medication and other
chronic diseases, the criteria should be well defined in
order to identify adverse effects and hypothesis-related
symptoms precisely.

Active treatment dose and rescue medication
As described by Clark and Schall [3°°], the main problem
of using rescue medication is that alleviated and reduced
symptoms can bias the difference in outcome between
the placebo and the active treatment group. They further
describe trials that assess the different outcome measures
of rthinoconjunctivitis regarding the power to discriminate
between effective treatment and placebo. They then
calculate the degree of effect of medication when applied
to data from a clinical trial of immunotherapy for allergic
rhinoconjunctivitis. In their study, they also present a
formula for assessing the efficacy of immunotherapy for
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allergic rhinoconjunctivitis and emphasize that it is cru-
cial to combine symptom and rescue medication scores.
However, there is no consensus on how the different
symptomatic treatment modalities such as oral, nasal, or
ocular antihistamines, oral or nasal glucocorticosteroids,
nasal mast cell stabilizers, and oral or nasal decongestants
should be weighted with regard to each other or to the
symptoms they suppress. A scoring system as used in a
recent publication by Ott ez 4/. [4] is completely arbitrary
and may fail to comply with the symptom score used.
Other authors use different scores for rescue medications
as shown in Table 1 [4,5,6°,7-11,12°13-16].

Furthermore, it is difficult to define the optimum dose
when rescue medication is used [8]. Thus, it is crucial to
instruct the patients to use the rescue medication only if
absolutely necessary. It is possible to provide single-blind
rescue medication as well as open-label rescue medi-
cation as published by Durham ¢z /. [10]. The patients in
that study were provided with stepwise rescue medi-
cation in which the first step involved a single-blinded
5mg desloratadine oral tablet followed by budesonide
nasal spray and oral prednisone in case of allergic symp-
toms. The investigators used a daily score of rescue
medication taking into account which medication was
applied and combined this with a general question (‘How
has your hay fever been today?’) to assess symptoms. In
this well designed large-scale trial, the primary efficacy
analysis focused on the reduction in symptom scores
alone. The therapeutic effect during the pollen season
was only moderate (P=0.071). However, there was a
significant reduction in rescue medication use (P =10.047)
in the active treatment group compared with the placebo
group. There is a trade-off between symptom scores
and rescue medication scores in the rhinoconjunctivitis
quality of life questionnaire (RQLQ) [17°°]. Here, the
effect was significant (P =0.02), regardless of the greater
amount of symptomatic rescue medication taken by the
placebo patients. This fact has already been described in
one of the first trials measuring quality of life in allergic
rhinitis [18]. In the above-mentioned trial by Ott ez a/. [4],
however, the opposite occurred. The combined score of
symptom reduction and rescue medication use was
regarded as the primary outcome parameter. In this
case, rescue medication use was only numerically lower
in the active treatment group than in the group receiving
placebo drops for sublingual immunotherapy (SLIT)
treatment; yet, this difference never reached statistical
significance. This blurred the excellent symptom
reduction to such an extent that in the follow-up year
after treatment, the null hypothesis could not be rejected.

The problematic use of concomitant rescue medication
for symptom relief along with the study medication is
also well demonstrated in the sinusitis trial number
11566 by Bayer Healthcare Pharmaceuticals [6°]. This
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Table 2 Summary of the World Allergy Organization recommendations for clinical research

Item Description

Study design
Randomization

Randomized, double blind, placebo controlled
Computer-generated list. Block randomization (the method must be clearly stated)

Ideally monosensitized. If polysensitized, the causal role of the allergen used for IT must be clearly ascertained

Power Power not <90%, « 1 type error not greater than 0.05
Patients’ selection
Disease Rhinitis (rhinoconjunctivitis) and/or asthma

Diseases must be defined and classified according to GINA and ARIA criteria

Exclusion criteria
Extract

Those recommended in the ARIA and WHO guidelines
Standardized vaccines must be used when available. The cumulative and maintenance dose

(possibly in micrograms of allergen) must be recorded

Concomitant medications
Clinical assessment

Rescue medications (as needed) must be prescribed to all patients and recorded on the diary card
Total score of symptoms (nasal + ocular + bronchial) must be recorded daily on the diary card

Each single symptom graded from O, absent to 3, severe

Primary outcome
Secondary outcomes
Quality of life assessment

Total clinical score calculated as the sum of symptom score as well as drugs usage also calculated as a score
Scores of individual symptoms separately and changed in drug usage

Safety (total number of adverse events and SIT-related side effects)
Functional measures (e.g. lung function and rhinometry)

Cost-effectiveness (e.g. QALY)

Surrogate markers Skin tests

Nasal, ocular, or bronchial challenge

Antibody measurement
Inflammatory parameters
Dropouts/withdraws

Dropouts and the reasons for must be reported

ARIA, allergic rhinitis and its impact on asthma; GINA, Global Initiative for Asthma; IT, immunotherapy; QALY, quality-adjusted life years. Data from

Canonica et al. [2°°].

trial used standardized questionnaires to assess the
patients’ symptoms; however, it failed to provide a
standardized rescue medication protocol. In the end, there
was a much higher consumption of rescue medications in
the placebo group compared with the active treatment
group, skewing the results to such a degree that the null
hypothesis (‘moxifloxacine has the same effect as placebo
in acute bacterial sinusitis’) had to be accepted. In fact, a
major proportion of the patients in the ‘placebo’ group had
received a treatment modality that is recommended by
several current guidelines as first-line symptomatic treat-
ment for sinusitis [19,20°°]. Would a proper protocol with a
stepwise administration of rescue medication based on
symptom severity have changed the outcome of the study
towards rejection of the null hypothesis?

In another large-scale rhinosinusitis trial [13], a similar
phenomenon was observed. Ten days of treatment with
500 mg amoxicillin capsules and placebo nasal spray three
times a day did not alter the patients’ situation more than
treatment with placebo capsules and placebo nasal spray.
However, one must realize that the ‘placebo’ nasal spray,
applied twice daily, contained the preservative benzalco-
nium chloride in a solution of alcohol that, in addition
to the rinsing effect, may have had an antimicrobial effect
on the mild rhinosinusitis these patients were suffering
from.

Canonica e al. [2°°] describe in their study on World
Allergy Organization (WAQO) guidelines for clinical stu-
dies published in 2007 that the immunotherapy of allergic
rhinoconjunctivitis has a potential effect on both the
symptom scores and the use of rescue medication. They

suggest that a combination of both outcome measures
rather than the two variables separately should be taken
into consideration in order to provide more clinically
relevant information. Furthermore, patients would profit
from thorough instructions on the minimal use of rescue
medication. The positive effect of rescue medication on
symptom relief as well as the need for standardized
recording of both symptoms and quality of life should
be taken into account when designing, executing, and
interpreting placebo-controlled studies (Table 2).

Statistical aspects

There can be no doubt that a univariate consideration
does not reflect the effects observed in placebo-con-
trolled trials with rescue medication. Clark and Schall
[3°°] propose weighing rescue medication and symptom
scores equally, giving both a maximum daily value of
three points. They could demonstrate that this was
reasonable in one double-blind, placebo-controlled study
they had analyzed in which oral antihistamines and nasal
and oral glucocorticosteroids were administered. Would
this also work under other circumstances? Rohmel ez a/.
[21] presented a more general approach based on the
combination of two different endpoints as proposed by
O’Brien [22] and Liduter [23]: for each of both endpoints x
and v, the data of the two pooled samples are Z trans-
formed, that is, the symptom score (x) data are trans-
formed to x' = (¥ — Xean)/Sx, Where xpean is the overall
mean of the pooled x data and s is the standard deviation
of the pooled x data; the same transformation is done for
the rescue medication (y) data with y = () — ymean)/Sy-
Then, for each patient #, the sum of two Z scores x'z+y'n
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Figure 1 Multiple test procedure with two steps

e = Flaympam * F mefeien

Step 1: Overall test at level o

if significant:

H

dicati
Hsymptom medication

Step 2: test at level o Step 2: test at level o

is calculated, and these two samples of sums are
compared by a standard z-test. As a nonparametric
alternative for each endpoint, the data are transformed
separately into ranks Rx and Ry. Then, for each patient,
the sum of two ranks is calculated, and these two samples
of individual rank sums are compared by a Wilcoxon rank
test. These sums of Z scores and ranks are fairly inde-
pendent of the original scales of the symptom and rescue
medication scores, and this procedure can be applied if
their relative magnitude cannot be assessed.

According to Clark and Schall [3*°] or O’Brien [22] and
Liuter [23], all these bivariate statistics combine the
symptom and rescue medication scores to a global effi-
cacy measure. In case of the superiority of one of the two
treatment groups, one cannot determine whether one
single endpoint is superior or whether both are superior.
Therefore, a two-step multiple testing procedure [24] can
be useful. In the first step, the bivariate global test is
performed at significance level o if this overall test is
significant, then both single endpoints can be simul-
tancously tested at level a. This procedure controls
the multiple significance level a and can be applied after
the O’Brien [22] and Liuter [23] tests or similarly to the
Clark and Schall [3°°] tests (Fig. 1). Rohmel ez al. [21]
suggested further that the superiority of a single endpoint
should only be accepted if the other endpoint is at least
noninferior; for example, the high superiority of the
symptom score is not acceptable in the case of an infer-
iority of the rescue medication score.

With this calculation, a more flexible strategy is presented
that will also work when few placebo patients take higher
amounts of rescue medication, which may otherwise
falsify results. As long as there is no consensus on which
rescue medication to administer and how to accurately
combine this with the symptom scores, this adaptive
procedure may represent the best solution to deal with
bivariate or multiple endpoints. Otherwise, the risk will
remain that one or the other outcome parameter will
distort the results.

Future directions

Long-term studies will require the meticulous recording
of rescue medication use in order to assure homogen-
eity. Electronic systems such as the Medication Event
Monitoring System (MEMS) may aid in recording
the consumption of rescue medication objectively.
Symptoms and the use of rescue medications should
be assessed in a consistent manner, as both are primary
outcome measures. [t appears vital to find a consensus on
a standard procedure for assessing symptoms and evalu-
ating the use of rescue medication in order to draw correct
conclusions from a study.

Conclusion

It has been shown that the use of rescue medication plays
an important role in the interpretation of results. Multiple
questionnaires and symptom scores as well as the amount
of rescue medication used need to be taken into account
individually, but most of all in the combined clinical
picture to unveil the results of major impact [2°°,3°°].

At present, the recommendations for assessing clinical
trials on immunotherapy are summarized and regularly
updated by the WAO taskforce. For rhinosinusitis, in a
likewise manner, special awareness of the use of rescue
medication needs to be raised by the investigator as well
as the patients who require special instructions.
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