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Abstract

Introduction: Allergic rhinitis is very common in the western world. Between 10% and
20% of the general population report symptoms of allergic rhinitis. The main disease-
modifying treatment is allergen immunotherapy. In addition, medical treatments are
available for symptomatic relief. However, complete symptom resolution is often not
achieved. Probiotics have been discussed to be a possible novel treatment for allergic
rhinitis. Several studies suggested that gut microbiota may play an important role for
allergic diseases, but many of these trials report mixed conclusions. In addition, it is
well known that symptoms in allergic rhinitis are prone to exhibit high placebo
responses. Moreover, recent studies report that even placebos without deception (open-
label placebos, OLP) are highly effective in reducing symptoms of allergic rhinitis.
Methods and Analysis: This study aims to compare the effects seen with a probiotic
treatment (Ent. faecalis) with effects seen with OLP and with placebo effects seen
within a double-blinded placebo provision. Furthermore, we include a “no treatment”
condition to examine spontaneous variation of symptoms. The primary outcome is the
examination of allergic symptoms. Furthermore, health-related quality of life is
examined. This report describes the study design of the randomized controlled trial.
Ethics and dissemination: The study design was approved by the ethical committee of
the UKT Department of Psychosomatic Medicine and Psychotherapy, Tiibingen,
Germany. The trial is registered at the German Clinical Trials Register (www.drks.de,
DRKS0001580). The trial results will be published in peer-reviewed journals and at

conferences.
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Article Summary
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9 Strengths and limitations of the study

- Probiotic is tested in patients with allergic rhinitis

16 - Study design included three control arms, two of which involve placebos

19 - One control-arm is an open-label placebo
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Introduction

Allergic diseases are defined as conditions caused by hypersensitivity of the immune
system to something in the environment that in general causes no problems in most
people. Allergic diseases such as allergic rhinitis affect up to 20 % all people in the
developed world (1). Symptoms of allergic rhinitis include, for example, rhinorrhea,
pruritus, sneezing, nasal congestion, itching, burning or red eyes, and scratching
feelings in the throat. Allergic rhinitis is known to be an IgE-mediated disease (2). The
main disease-modifying treatment is allergen immunotherapy, which has been shown to
be effective for allergic rhinitis with a high level of evidence (3). Furthermore, medical

treatments are available for symptomatic relief.

These medications have been proven to be effective for symptomatic relief, but
complete symptom resolution is often not achieved (4). Moreover, drug treatment (e.g.
by histamine antagonists) is often associated with severe adverse events such as fatigue
that disables or restricts patients to continue their daily activities, e.g. driving cars or
working (5). Although last generation histamine antagonists do not show severe adverse
events anymore (6, 7), current medications for allergic rhinitis may still have

undesirable side effects that affect, for example, quality of life (8, 9).

Recently, it has been suggested that probiotics may be a possible new treatment for
allergic rhinitis, in particular, probiotics with a low adverse effects profiles such as
lactobacillae and bifidobacteria (10). For example, Watts et al. reported that probiotics
had effects on quality of life and reduce medication use in allergic rhinitis (11).
Probiotics are (in general) living microorganisms that can be found in foods such as
yogurt, sauerkraut, and pickles. Second generation probiotics have been developed as

nutritional supplements, to improve their efficacy, sensitivity and specificity in specific
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clinical conditions (12). Several studies suggested that gut microbiota may play an

important role for immune and allergic diseases.

Effects for probiotics in preventing allergic diseases have been reported in particular
when prescribed during the perinatal period (13). When probiotics are administered
later, when the allergic disease is already established, studies often report mixed
conclusions (e.g., (14-18)). Thus, it remains unclear if probiotics are effective for

allergic rhinitis when this disease is well-known for years.

Symptoms of allergic rhinitis vary depending on seasonal changes of allergic load of the
environment as well as on individual sensitivity to environmental allergens, for
example, due to psychological stress (19). Considering this situation - frequent waxing
and waning of symptoms - symptomatic therapies of allergic rhinitis are known to be
prone to placebo effects (20-25). While placebo responses may be problematic when
testing new therapies, recent studies suggest that the beneficial effects of placebos may
be directly used to help patients. We therefore installed three control groups:
conventional double-blinded and open-label placebo (OLP) as well as a no-treatment

control to adjust for spontaneous symptom variation.

Placebos are defined as composed of inactive ingredients that have no physiological
effect on symptoms. Typically, placebos are designed to match active pharmaceuticals
in appearance and taste in order to serve as a control condition in double-blind
randomized controlled trials. In order to do so, placebos are administered in a concealed
way (26). Recent studies (27) now questioned whether such double-blinded provision of
placebo is necessary to elicit placebo effects. For example, randomized controlled trials
examining the effects of OLP demonstrated significant improvements for patients with
Irritable Bowel Syndrome, episodic migraine attacks, chronic lower back pain,

depression, and cancer-related fatigue (28-32). In addition, two previous studies showed
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that OLPs are highly effective in reducing symptoms of allergic rhinitis (33, 34). A
meta-analysis found moderate effects sizes for OLP treatments (35), but also sees some
methodological limitations that future studies have to address, e.g., the need for a

decepted placebo condition (27, 36).

The objective of this study is to test a probiotic treatment (Ent. faecalis) in patients with
allergic rhinitis compared with effects seen by OLP, concealed placebo treatment and

no treatment control. The current paper describes the design of this study.

Methods and analysis

The study consists out of four arms. The study arms include a double-blind probiotic /
placebo group (group 1 and 2), an open-label placebo group (group 3), and a no-
treatment control group (group 4) to control for spontaneous variation of symptoms
without treatment. Before and after the treatment we will assess allergic symptoms and
health-related quality of life by means of diaries and paper-pencils tests (primary

endpoints: Combined symptoms and medication scores, CSMS (37); Rhinitis Quality

of Life Questionnaire, RQLQ (38)).

Ethics and Dissemination

The study protocol has been approved by an ethical committee of the University
Hospitals, Tiibingen, Germany and was registered at the German Clinical Trials
Register (www.drks.de, DRKS0001580). All participants will give written informed
consent prior to entry to the study and will be made aware that participation is strictly

voluntary. Participants may withdraw from the study at any time.
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The eventual trial will be published and subsequently disseminated by the university
and social media platforms. The results will also be presented at conferences. Study

results will be published in a peer-reviewed journal.

Patient and public involvement

Patient and public representatives will be informed about the study (DAAB, Deutscher
Allergie und Asthma Bund (German Allergy and Asthma Association)). A summary of

the findings will be made available to the DAAB.

Study timeline

The study will be conducted at two sites, the UKT Department of Psychosomatic
Medicine and Psychotherapy, Tiibingen and Medical School Berlin (MSB), Berlin,

Germany.

Recruitment of patients will start before the beginning of the spring allergy season
(February 2019). Start of birch pollen season will be marked. The study will be

completed in the summer of 2019.

Study duration includes 4 weeks in the treatment phase and another 4 weeks after the
end of the experimental phase (open label probiotic phase). Hence, in total the length of
the study is 8 weeks. Previous studies reported that similar time periods are effective for
this type of probiotic in children with rhinusinusitis (39), and pharmacy

recommendations also suggest a minimum of 4 weeks of treatment.

Participants: Inclusion/exclusion criteria

Patients recruitment will use social media, flyers and in particular the website of the
DAAB.

We will recruit and include 120 participants with a history of allergic rhinitis for at least
two years. An equal fraction of patients of both sexes is intended, but not enforced.
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Allergic rhinitis must have been diagnosed by a physician (allergy sub-specialist or
general physician). Participants need to show test results of IgE sensitization to
aeroallergens (either skin prick test or serum allergen-specific IgE) not older than 24
months prior to the trial in order to assess the severity of allergic rhinitis. We will
include participants with seasonal allergic rhinitis only (not perennial allergic rhinitis).

Further inclusion criterion is an age between 18-60 years.

Exclusion criteria are a medical history of diabetes, gastrointestinal diseases, use of
antibiotic medication in the last 6 weeks, pregnancy, and any known psychiatric or
neurological diseases. Furthermore, perennial allergic rhinitis, chronic rhinosinusitis, or
any other chronic nasal condition such as anatomical alterations as septum deviation or
perforation are excluding criteria. Last, inability to read and understand the study
information and insufficient German language skills will exclude from participation in

this study.

Study design and interventions

The study design describes a two-center randomized placebo-controlled four-arm study
of a nutritional supplement and its effects on symptoms and biomarkers of allergic
rhinitis. The probiotic treatment will be compared to two placebo application modes, a
conventional double-blinded placebo application and open-label placebo application,
and to a no-treatment (untreated group) control arm (see Figure 1). To compensate for
randomization, placebo provision, and waiting, all patients will be offered the probiotic

for another 4 weeks after the end of the experimental phase (open label probiotic phase).

The probiotic treatment is Enterococcus faecalis (DSM 16440), a Gram-positive
probiotic species that is constituent of Symbioflor I® (SymbioPharm, Herborn,
Germany). It has been demonstrated that Ent. faecalis stably persists in the human gut

when orally administered (40). The probiotic is delivered as drops. The placebo
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treatment consists of drops containing the carrier solution of the probiotic treatment
(lactose-monohydrate, glucose-monohydrate), but will be indistinguishable in color,

smell and taste from the probiotic.

Study conductance

After signing the informed consent form patients will fill out baseline questionnaires in
order to measure the allergic burden (primary endpoints are CSMS, RQLQ).

Subsequently, patients are randomized into one of the four arms of the study.

Patients in the first arm receive the probiotic treatment (as drops) for 4 weeks (N=30).
In the second arm, the patients receive placebo drops (N=30) indistinguishable from the
probiotic in color and smell/taste. In the third arm the patients receive the same placebo,
but are informed that the treatment is a placebo (OLP condition) (N=30). Patients in the
fourth arm (N=30) are the no treatment control group; they receive no special therapy
but are informed that they are in the untreated group. Patients will be given the supply
of the probiotic or placebo, respectively, for 4 weeks (group 1 to 3) and are instructed to
ingest 30 drops three times a day (groups 1 to 3), as well as fill out daily diary forms
about their allergic symptoms (all groups). All patients are allowed to continue the usual
symptomatic medication of their allergic rhinitis (e.g., anti-HR 1, nasal corticosteroids
etc.). Intake of this symptomatic medication will be used as an endpoint using the

CSMS.

Patients will then return to the study center after 4 weeks for a second investigation and
questionnaire assessments. At the second visit we will also ask patients to bring their
remaining. A blinded research assistance will then check the amount to evaluate
compliance. Furthermore, all patients are offered a 4-week supply of the probiotic

treatment in an open-label fashion. If they accept, they are asked to provide
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questionnaire data on symptoms course over the 4 weeks, but no further site visit in

envisioned.
Recruitment
Inclusion :@ »| Exclusion
Randomization
N=120 Assessement 1:
= Global Assessment
/"‘—' | \
DE Drug DB Placebo Open Label-Placebo "No Treatrment" el e aAianRE
N=30 N=30 N=30 Control N=30 + Symiptom Dinry

Assessement 2:
Global Assessment

Open Label Drug

Open Label Drug

Open Label Drug

Figure 1: Flow diagram of patient’s enrollment.

Measures

4-week treatment
+ Symptom Diary

Primary endpoint measure is the CSMS, which has been widely used in in previous

studies to measure allergic symptoms of allergic rhinitis and is recommend by the

European Academy of Allergy and Clinical Immunology (EAACI) (37, 41). The CSMS
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measures both symptoms of allergic rhinitis such as nasal and eye symptoms as well as
the use of medication. Use of medication will be categorized according the
recommendations of the EAACI with respect to H1-antihistaminika, nasal
Glucocorticoids, and oral Glucocorticoids (41). Both measures will then build the total
symptom score. We will also ask all patients to protocol their allergic burden in a
symptom diary on a daily basis during the time of treatment in order to build a daily
symptom score based on the CSMS. A second primary endpoint measure is quality of

life, measured with the Rhinitis Quality of Life Questionnaire (RQLQ). This

questionnaire has 28 questions in seven domains (activity limitations, sleep impairment,
non-nasal/eye symptoms, practical problems, nasal symptoms, eye symptoms, and

emotional problems) and has strong measurement properties (38).

Secondary endpoint measures will include visual-analogue scales (VAS) to measure the
burden of allergic symptoms. VAS have been used to assess the incidence of symptoms
or impairment of daily activities (42). Furthermore, we will apply a second
questionnaire on quality of life, the SF-36. This questionnaire is a German version of
the health survey developed by Ware and Sherbourne (43). This instrument assesses the
quality of life with respect to the perception of the health both for patients and healthy
people. It includes one multi-item scale that assesses different health concepts such as
limitations in physical activities because of health problems, limitations in social
activities because of physical or emotional problems, limitations in usual role activities
because of physical health problems, bodily pain, general mental health (psychological
distress and well-being), limitations in usual role activities because of emotional
problems, vitality (energy and fatigue), and general health perceptions. The survey is
constructed for self-administration. The SF-36 has also been widely used when
measuring effects of allergic rhinitis on everyday life (44).

11
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Analyses

Both primary (CSMS, RQLQ) and secondary endpoints (VAS, SF-36) will be compared
between group 1 (probiotic treatment) and group 2 (placebo) for superiority of the
probiotic over placebo, between group 2 and group 3 for the size of the placebo effect
between open and hidden placebo treatment, and between group 4 to each of the others

groups for the contribution of spontaneous variation to the probiotic and placebo effects.

We will calculate adjustments for multiple comparisons (post hoc tests).

Power and sample size

Power calculations of our primary outcome parameter RQLQ were based on previous
studies on probiotic effects in allergic rhinitis. Studies on allergic nose symptoms
relative to placebo report effect sizes between 0.09 and 2.50 (45-48). Based on these
studies we used an estimated effect size of f= 0.6 (CI 1.42 -0.99) to calculate the
sample size, resulting in a required number of participants of n = 80. Using analysis of
covariance in order to control for baseline scores results in a power at 0.95 to detect a
difference in a change from baseline RQLQ, with a 5% level of significance. Given that
the difference in change score (means) for this measure is 1.21 and previous studies
have shown that mean changes in RQLQ greater than 0.5 can generally be considered as

clinically significant, we assume a clinical improvement of the symptoms (38, 49).

In order to account for dropouts, we aim to include 30 patients for each cell.

Blinding
Outcome measurements will be performed by blinded experimenters. Patients in the
probiotics and placebo condition will also be blinded, but patients in the OLP condition

and in the no-treatment control condition will be aware of this assignment. Effective

12
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blinding in groups 1 and 2 will be ensured by the company that produces and provides
the probiotic and placebo (SymbioPharm GmbH, Herborn, Germany); the group

assignment list will be withheld until after the final evaluation of the study data.

Discussion

The current article describes the methodology of a trial design on effects of probiotic

and OLP on symptoms of allergic rhinitis.

In his hygiene hypothesis Strachan suggested a role of microorganisms for allergic
reactions (50). In this theory it is discussed that excessive hygiene may lead to
disturbances in the intestinal microbiota. Several studies provide support for this
assumption. For example, it has been demonstrated that allergic patients show lower
levels of Lactobacillus and Bacteroides (51). Therefore, using probiotic

supplementation in allergic rhinitis might be beneficial.

Several studies suggest that probiotics may have an effect on symptoms of allergic
rhinitis. For example, Dennis-Wall et al. examined the effects of probiotics in
individuals with seasonal allergic conditions and found improvement of
rhinoconjunctivitis-specific quality of life (52). Similar effects have been found for a
mixture of Bifidobacteria treatment in children with seasonal allergic rhinitis and
asthma (53). In addition, animal studies found effects of probiotic treatments on pollen-
induced allergic nasal symptoms (54). Nevertheless, the effects of probiotics on allergic
rhinitis are still not clear and often inconsistent (in particular when the disease is already

established) (14-18).

Furthermore, the mechanisms by which probiotics are thought to be effective in allergic
rhinitis are not completely understood. In theory, it is assumed that probiotics exhibit a
multitude of mechanisms, ranging for effectively settling is respective mucosal

ecological niches (thereby controlling and ousting potentially pathogenic bacteria), via

13
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indicating metabolic effects, to stimulating immunological (anti-inflammatory)
responses to novel antigen. For allergic rhinitis, it has been suggested that probiotics
may activate or inhibit type 1 T-helper cells by changing the composition of the gut
microbiota (52, 55). Probiotics may also stimulate interleukin-10 and thereby inhibiting
inflammatory responses (56). Furthermore, probiotics can modify levels of antigen-
specific serum IgE levels (57). In addition, Dev et al. found that probiotics suppressed
histamine signaling (58). Thus, probiotics might change systemic and adaptive immune
response and thereby work as immunomodulators. Furthermore, it has been shown that
probiotics may have a dual effect by improving intestinal as well as central nervous
system functions (59). Consuming probiotics may lead to a more balanced intestinal
flora in allergic rhinitis patients, which might constrain damages due to inflammation.
In addition, the more balanced intestinal flora may lead to less severe reactions to
allergens. However, further research is needed to fully understand the underlying

mechanisms.

Since the effects of probiotics on allergic rhinitis are not clear and often inconsistent
(14-18) we here aim to examine effects from a probiotic treatment (Ent. faecalis),
compared with two placebo application modes and an untreated group. Ent. faecalis is
part of the normal gastrointestinal flora and along with other lactic acid bacteria often
used in food products. It has been shown that Ent. faecalis reduces the number and

duration of rhinosinusitis episodes in children and adults (39).

The placebo conditions include a conventional double-blinded placebo and an OLP
application. The last application was included because recent studies demonstrate that

OLP can result in significant effects on various diseases including allergic rhinitis (35).
Although it is well known that symptoms of allergic rhinitis are prone to placebo

effects, it is surprising that placebos seem to work even when the patients know that

14
For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



Page 15 of 22

oNOYTULT D WN =

BMJ Open

they receive placebos. In traditional randomized controlled studies placebos are
designed to match active pharmaceuticals in order to serve as a control condition. In
daily medicine the placebo effect is often is used in a more direct way. For example, a
survey of general practioners in Germany reported that 76% administered placebos (60,
61). However, it is considered unethical to prescribe placebos with therapeutic purposes
because deception is thought to be necessary and would therefore undermine informed
consent and trust (62). Hence, many practioners prescribe “impure” placebos, e.g.,
doses of medications, which have no intrinsic pharmacological action on patient’s
symptoms. For example, according to a recent national survey of internists and
rheumatologists in the US, only a small number of US physicians used inert placebo
pills or injections, but about 50 % gave medications that they think to have no specific

effect on patients’ conditions (63). Thus, they are prescribed as placebos.

While in the classic understanding it is essential that placebo treatment needs deception
of the patient, recent studies report evidence that placebos may work even without
concealment or deception. This seems to be very important to profit from beneficial
effects of placebos used for a therapeutic purpose in a clear ethical frame. Kaptchuk et
al. reported a randomized controlled study showing that patients with IBS symptoms
swallowing OLP had higher mean global improvement scores than a control group (27).

Similar studies have been reported on different diseases (29-31).

So far it is unclear how OLP exhibits its efficacy. Different mechanisms are discussed
and may operate together (35). It has been suggested that the effects of OLP may be
described by classical conditioning. Thus, the effects seen by OLP may be explained by
a conditioned expectation. In this view, placebos may retrieve a pharmacological
memory (64). This is supported by a recent study on pain perception, which showed that

an OLP effect exists in patients who had been conditioned for longer, but not for shorter

15
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time periods (65). Embodied cognition is a further way to explain OLP effects.
According to this theory mind and world interact via the body and thereby may
influence our cognitions (66). In contrast to the previous explanation, no specific
conditioning procedure is necessary. In addition, patient-healthcare provider relations
may be important when trying to understand the effects of OLP. It is well known that
the social interaction of the patient with the healthcare provider may result in feeling

socially supported, which may affect the health system.

However, in order to better understand why OLPs may work, it seems important to not
only know if OLP may result in similar effect sizes than covert placebos, but also in
comparison to other and effective or potentially effective treatment options.
Unfortunately, to date there are no OLP studies including also a covert placebo
condition, or an effective other therapy option. The current trial design aims to account

for this lack of comparison conditions.

Taken together, the present trial aims to test a probiotic treatment (Ent. faecalis) in
patients with allergic rhinitis compared with effects seen by OLP, double-blinded
placebo treatment, and no treatment control. With the inclusion of these additional
control conditions and endpoints we hope to determine the effect of the probiotic

treatment as well as OLP on allergic rhinitis.
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Abstract

Introduction: Several studies suggest that gut microbiota may play an important role
for allergic diseases. The present trial aims to examine effects of the probiotic
Enterococcus faecalis on symptoms of allergic rhinitis in patients. Effects of this
probiotic on the immune system have been reported by several studies, but the majority
of the previous trials were animal studies. In addition, it is well known that symptoms in
allergic rhinitis are prone to exhibit high placebo responses. Moreover, recent studies
report that even placebos without deception (open-label placebos) are highly effective in
reducing symptoms of allergic rhinitis. Our study design combines both new approaches
to assess effects on allergic symptoms in patients. The objective of this study is to
compare the effects of a probiotic treatment (Enterococcus faecalis) with effects seen by
open-label placebo, concealed placebo treatment and no treatment control. Methods
and Analysis: A total of 120 patients with allergic rhinitis will be randomly assigned to
one of four different groups: a double-blind probiotic / placebo group (groups 1 and 2),
an open-label placebo group (group 3), and a no-treatment group (group 4) to control
for spontaneous variation of symptoms. The primary outcome is the evaluation of
allergic symptoms using the Combined Symptoms Medication Score (CSMS).
Furthermore, health-related quality of life is examined (Rhinitis Quality of Life
Questionnaire, RQLQ). Secondary outcomes include a visual analogue scale (VAS) on
allergic burden and a second quality of life questionnaire (SF-36). This report describes
the study design of the randomized controlled trial. Ethics and dissemination: The
study design was approved by the ethical committee of the UKT Department of
Psychosomatic Medicine and Psychotherapy, Tiibingen, Germany. The trial is registered
at the German Clinical Trials Register (www.drks.de, DRKS0001580). The trial results

will be published in peer-reviewed journals and at conferences.
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Article Summary

Strengths and limitations of the study

This is the first randomized controlled trial designed to assess whether the
probiotic treatment Enterococcus faecalis has an effect in patients with seasonal
allergic rhinitis (previous studies using Enterococcus faecalis were

predominantly animal studies).

In addition, this study examines the effects of an open-label placebo treatment
on symptoms of allergic rhinitis, for the first time comparing effects of an open-
label placebo treatment with closed-label (blind) treatment in patients with

allergic rhinitis.

The study design includes three control arms, two of which involve placebos,
which allows us to compare the effects of the probiotic with concealed and open

placebo conditions and with a no-treatment control.

A limitation is the length of recruitment in this study (about 6 months), which

may effect spontaneous improvement of allergic rhinitis.
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Introduction

Allergic diseases are defined as conditions caused by hypersensitivity of the immune
system to something in the environment that in general causes no problems in most
people. Allergic diseases such as allergic rhinitis affect up to 20 % all people in the
developed world (1). Symptoms of allergic rhinitis include, for example, rhinorrhea,
pruritus, sneezing, nasal congestion, itching, burning or red eyes, and scratching
feelings in the throat. Allergic rhinitis is known to be an IgE-mediated disease (2). The
main disease-modifying treatment is allergen immunotherapy, which has been shown to
be effective for allergic rhinitis with a high level of evidence (3). Furthermore, medical

treatments are available for symptomatic relief.

These medications have been proven to be effective for symptomatic relief, but
complete symptom resolution is often not achieved (4). Moreover, drug treatment (e.g.
by histamine antagonists) is often associated with severe adverse events such as fatigue
that disables or restricts patients to continue their daily activities, e.g. driving cars or
working (5). Although last generation histamine antagonists do not show severe adverse
events anymore (6, 7), current medications for allergic rhinitis may still have some

undesirable side effects (8).

Recently, it has been suggested that probiotics may be a possible new treatment for
allergic rhinitis, in particular, probiotics with a low adverse effects profiles such as
lactobacillae and bifidobacteria (9). For example, Watts et al. reported that probiotics
had effects on quality of life and reduce medication use in allergic rhinitis (10).
Probiotics are (in general) living microorganisms that can be found in foods such as
yogurt, sauerkraut, and pickles. Several studies suggested that gut microbiota may play

an important role for immune and allergic diseases.
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Effects for probiotics in preventing allergic diseases have been reported in particular
when prescribed during the perinatal period (11). When probiotics are administered
later, when the allergic disease is already established, studies often report mixed
conclusions (e.g., (12-16)). A recent systematic review and meta-analysis included 22
RCTs. Although there was a high variability among the studies, the results
demonstrated significant evidence of beneficial clinical and immunologic effects of

probiotics in the treatment of allergic rhinitis (15).

Effects of the probiotic Enterococcus faecalis have been suggested by several studies.
For example, it has been demonstrated that Ent. faecalis reduces the number of

rhinosinusitis episodes (17). Based on similar studies that report beneficial effects of
Ent. faecalis for the immune system (18-23), we hypothesized that this probiotic may

also reduce symptoms in seasonal allergic rhinitis.

Symptoms of allergic rhinitis vary depending on seasonal changes of allergic load of the
environment as well as on individual sensitivity to environmental allergens. For
example, El Hennawi et al. showed improved symptoms of allergic rhinitis when stress
is controlled by a pharmacological treatment (24). Considering this situation - frequent
waxing and waning of symptoms - symptomatic therapies of allergic rhinitis are known
to be prone to placebo effects (25-30). While placebo responses may be problematic
when testing new therapies, recent studies suggest that the beneficial effects of placebos
may directly be used to help patients. We therefore designed a study with three control
groups: conventional double-blind, open-label placebo (OLP) and a no-treatment

control to adjust for spontaneous symptom variation.

Placebos are defined as composed of inactive ingredients that have no physiological
effects on symptoms. Typically, placebos are designed to match active pharmaceuticals

in appearance and taste in order to serve as a control condition in double-blind
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randomized controlled trials. In order to do so, placebos are administered in a concealed
way (31). Recent studies (32) now questioned whether such double-blinded provision of
placebo is necessary to elicit placebo effects. For example, randomized controlled trials
examining the effects of OLPs demonstrated significant improvements for patients with
irritable bowel syndrome, episodic migraine attacks, chronic lower back pain,
depression, and cancer-related fatigue (33-37). In addition, two previous studies showed
that OLPs are highly effective in reducing symptoms of allergic rhinitis (38, 39). A
meta-analysis found moderate effects sizes for OLP treatments (40), but also sees some
methodological limitations that future studies have to address, e.g., the need for a

closed-label (blinded) placebo condition (32, 41).

The objective of this study is to test a probiotic treatment (Ent. faecalis) in patients with
allergic rhinitis compared with effects seen by OLP, concealed placebo treatment and

no treatment control. The current paper describes the design of this study.

Methods and analysis

The study consists of four arms. The study arms include a double-blind probiotic /
placebo group (groups 1 and 2), an OLP group (group 3), and a no- treatment control
group (group 4) to control for spontaneous variation of symptoms without treatment
(see Fig. 1). Before and after the treatment (probiotic/placebo, no treatment) we will
assess allergic symptoms and health-related quality of life by means of diaries and
paper-pencils tests (primary endpoints: Combined Symptoms and Medication Score,
CSMS (42); Rhinitis Quality of Life Questionnaire, RQLQ (43)). The CSMS is a simple
and standardized method that balances symptoms and the need for anti-allergic
medication. The RQLQ is a disease-specific instrument for evaluating health related

quality of life, including patient’s physical, social and emotional well-being.
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Study setting and timeline

The study will be conducted at two sites, the UKT Department of Psychosomatic
Medicine and Psychotherapy, Tiibingen and Medical School Berlin (MSB), Berlin,

Germany.

Recruitment of patients will start before the beginning of the spring allergy season
(February 2019 and 2020). Start of birch pollen season will be marked. The study will

be completed in summer of 2020.

Study duration includes 4 weeks in the treatment phase and another 4 weeks after the
end of the experimental phase (open label probiotic phase). Hence, in total the length of
the study is 8 weeks. Previous studies reported that similar time periods are effective for
this type of probiotic in children with rhinosinusitis (17). Pharmacy recommendations

also suggest a minimum of 4 weeks of treatment.

Participants: Inclusion/exclusion criteria

Patients recruitment will use social media, flyers and in particular the website of the
DAAB (Deutscher Allergie und Asthma Bund (German Allergy and Asthma

Association)).

We will recruit and include 120 participants with a history of allergic rhinitis for at least
two years. An equal fraction of patients of both sexes is intended, but not enforced.
Allergic rhinitis must have been diagnosed by a physician (allergy sub-specialist or
general physician). Participants need to show test results of IgE sensitization to
aeroallergens (either skin prick test or serum allergen-specific IgE) not older than 24

months prior to the trial.

We will include participants with seasonal allergic rhinitis only (not perennial allergic

rhinitis). Further inclusion criterion is an age between 18-60 years.
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Exclusion criteria are a medical history of diabetes, gastrointestinal diseases, use of
antibiotic medication in the last 6 weeks, pregnancy, and any known psychiatric or
neurological diseases. Furthermore, perennial allergic rhinitis, chronic rhinosinusitis, or
any other chronic nasal conditions such as anatomical alterations as septum deviation or
perforation are excluding criteria. Last, inability to read and understand the study
information and insufficient German language skills will exclude from participation in

this study.

Study design and interventions

The study design describes a two-center randomized placebo-controlled four-arm study
of a probiotic treatment and its effects on symptoms of allergic rhinitis. The probiotic
treatment will be compared to two placebo application modes, a conventional double-
blind and open-label placebo application, and a no-treatment (untreated group) control
arm (see Figure 1). After the end of the experimental phase we will offer the probiotic

for another 4 weeks for all patients (open label probiotic phase).

The probiotic treatment is Enterococcus faecalis (DSM 16440), a Gram-positive
probiotic species that is constituent of Symbioflor I® (SymbioPharm, Herborn,
Germany) (cells and autolysate of 1.5 to 4.5 x 107 CFU). It has been demonstrated that
Ent. faecalis stably persists in the human gut when orally administered (44). The
probiotic is delivered as drops. The placebo treatment consists of drops containing the
carrier solution of the probiotic treatment (lactose-monohydrate, glucose-monohydrate),

but will be indistinguishable in color, smell and taste from the probiotic.

Study conductance

After signing the informed consent form patients will complete baseline questionnaires
in order to measure the allergic burden (primary endpoints are CSMS, RQLQ).

Subsequently, patients are randomized into one of the four arms of the study.
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Patients in the first arm receive the probiotic treatment (as drops) for 4 weeks (N=30).
In the second arm, the patients receive placebo drops (N=30) indistinguishable from the
probiotic in color and smell/taste. In the third arm the patients receive the same placebo,
but are informed that the treatment is a placebo (OLP condition) (N=30). Patients in the
fourth arm (N=30) are the no treatment control group; they receive no special therapy
but are informed that they are in the untreated group. Patients will be given the supply
of the probiotic or placebo, respectively, for 4 weeks (group 1 to 3) and are instructed to
ingest 30 drops three times a day (groups 1 to 3), as well as fill out daily diary forms
about their allergic symptoms (all groups). All patients are allowed to continue the usual
symptomatic medication of their allergic rhinitis (e.g., antihistamines, nasal
corticosteroids etc.). Intake of this symptomatic medication will be used as an endpoint

using the CSMS.

Patients will then return to the study center after 4 weeks for a second investigation and
questionnaire assessments. At the second visit we will also ask patients to bring their
remaining. A blinded research assistance will then check the amount to evaluate
adherence. Furthermore, all patients are offered a 4-week supply of the probiotic
treatment in an open-label fashion. If they accept, they are asked to provide
questionnaire data on symptoms course (outcome measures) over the 4 weeks, but no

further site visit in envisioned.

Insert Figure I about here
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Measures

Primary endpoint measure is the CSMS, which has been widely used in in previous
studies to measure allergic symptoms of allergic rhinitis and is recommend by the
European Academy of Allergy and Clinical Immunology (EAACI) (42, 45). The CSMS
measures both symptoms of allergic rhinitis such as nasal and eye symptoms as well as
the use of medication. Use of medication will be categorized according the
recommendations of the EAACI with respect to antihistamines, nasal Glucocorticoids,
and oral Glucocorticoids (45). Both measures will then build the total symptom score.
We will also ask all patients to protocol their allergic burden in a symptom diary on a
daily basis during the time of treatment in order to build a daily symptom score based

on the CSMS. A second primary endpoint measure is quality of life, measured with the

Rhinitis Quality of Life Questionnaire (RQLQ). This questionnaire has 28 questions

in seven domains (activity limitations, sleep impairment, non-nasal/eye symptoms,
practical problems, nasal symptoms, eye symptoms, and emotional problems) and has

strong measurement properties (43).

Secondary endpoint measures will include visual-analogue scales (VAS) to measure the
burden of allergic symptoms. VAS have been used to assess the incidence of symptoms
or impairment of daily activities (46). Furthermore, we will apply a second
questionnaire on quality of life, the SF-36. This questionnaire is a German version of
the health survey developed by Ware and Sherbourne (47). It assesses the quality of life
with respect to the perception of health both for patients and healthy people. The
instrument includes one multi-item scale that assesses different health concepts such as
limitations in physical activities because of health problems, limitations in social

activities because of physical or emotional problems, limitations in usual role activities
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because of physical health problems, bodily pain, general mental health (psychological
distress and well-being), limitations in usual role activities because of emotional
problems, vitality (energy and fatigue), and general health perceptions. The survey is
constructed for self-administration. The SF-36 has also been widely used when

measuring effects of allergic rhinitis on everyday life (48).

Primary (CSMS, RQLQ) and secondary outcome measures (VAS, SF-36) will be

assessed prior the trial, after treatment, and after follow-up.

Adverse events

The safety of patients will be monitored at each study visit. Participants will receive
study information containing explicit details on whom to contact in case of an adverse
event situation. Furthermore, in this information patients will be told to discontinue the

study in an adverse event situation.

Data collection: quality management and storage

Researchers will make appointments for the following dates at the end of the first
meeting in order to promote participant retention. Data will be collected in an in-person
meeting on paper for each measurement and then electronically recorded at the Medical
School Berlin. Once recorded, data will be locked to prevent changes. Missing data
because of no-show up will be coded as incomplete. Resulting data is then analyzed
with SPSS V25 (IBM Corp., Armonk, NY: USA). All data collected on paper will be
marked with a study identification number to prevent identification of the participant
and stored in a locked cabinet. Access to the deidentified datasets will be limited to the

study authors.
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Analyses

Both primary (CSMS, RQLQ) and secondary endpoints (VAS, SF-36) will be compared
between group 1 (probiotic treatment) and group 2 (placebo) for superiority of the
probiotic over placebo, between group 2 and group 3 for the size of the OLP effect
between open and hidden placebo treatment, and between group 4 to each of the others
groups for the contribution of spontaneous variation to the probiotic and (open-label)

placebo effects.

We will calculate adjustments for multiple comparisons (post hoc tests).

Power and sample size

Power calculations on the effect of probiotics on our primary outcome parameter RQLQ
were based on previous studies in allergic rhinitis. Studies on allergic symptoms relative
to placebo report effect sizes of d = 0.22 or higher (14, 49, 50). Based on these studies
we used an estimated effect size of f= 0.6 (CI 1.42 -0.99) to calculate the sample size,
resulting in a required number of participants of n = 80. Using analysis of covariance in
order to control for baseline scores results in a power at 0.95 to detect a difference in a
change from baseline RQLQ, with a 5% level of significance. Given that the difference
in change score (means) for this measure is 1.21 and previous studies have shown that
mean changes in RQLQ greater than 0.5 can generally be considered as clinically

significant, we assume a clinical improvement of the symptoms (43, 51).

Similar studies investigating the effect of a probiotic mixture (lactobacillus and
bifidobacterium) on immune parameters during allergy season calculated that 23
participants per subgroup would be needed to see a difference between probiotic and

placebo (52).

Furthermore, based on previous studies we calculated power calculations on the effect

of OLPs on symptoms in allergic rhinitis (38, 39). Based on a desired power of .80, an
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alpha error probability of .05 and an estimated effect size of f = 0.5, the required

number of participants is a priori set to n = 80.

In order to account for dropouts, we aim to include a total of 120 participants.

Blinding and randomization

After completion of first assessments (first visit) group assignment will be determined
by opening an opaque envelope (through a research assistant), revealing the
participant’s randomized assignment to one of the four groups. Randomization is based
on a computer-generated random number sequence built by an independent investigator.
These researchers will be independent from the members of the study who are

responsible for enrolling the participants.

Patients in the probiotics and placebo condition will be blinded (until they finished the
study), patients in the OLP condition and in the no-treatment control condition will be
aware of this assignment. Effective blinding in groups 1 and 2 will be ensured by the
company that produces and provides the probiotic and placebo (SymbioPharm GmbH,
Herborn, Germany); the group assignment list will be withheld until the final evaluation
of the study data. All outcome measurements will be performed by blinded

experimenters.

Patient and public involvement

Patient and public representatives will be informed about the study (DAAB). A

summary of the findings will be made available to the DAAB.

Ethics and Dissemination

The study protocol has been approved by an ethical committee of the University

Hospital, Tiibingen, Germany and was registered at the German Clinical Trials Register
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(www.drks.de, DRKS0001580). All participants will give written informed consent
prior to entry to the study by a member of the study team and will be made aware that

participation is strictly voluntary. Participants may withdraw from the study at any time.

Important protocol modifications will be communicated to the relevant members of the

research team.

The eventual trial will be published and subsequently disseminated by the university
and social media platforms. The results will also be presented at conferences. Study

results will be published in a peer-reviewed journal.

Discussion

The current article describes the methodology of a trial design on effects of a probiotic

treatment and OLPs on symptoms of allergic rhinitis.

In his hygiene hypothesis Strachan suggested a role of microorganisms for allergic
reactions (53). In this theory it is discussed that excessive hygiene may lead to
disturbances in the intestinal microbiota. Numerous studies provide support for this
assumption. For example, it has been demonstrated that allergic patients show lower
levels of lactobacillus and bacteroides (54). Therefore, using probiotic supplementation

in allergic rhinitis might be beneficial.

Several studies suggest that probiotics may have an effect on symptoms of allergic
rhinitis. For example, Dennis-Wall et al. examined effects of probiotics in individuals
with seasonal allergic conditions and found an improvement of rhinoconjunctivitis-
specific quality of life (50). Similar effects have been found for a mixture of
bifidobacteria treatment in children with seasonal allergic rhinitis and asthma (55). In

addition, animal studies found effects of probiotic treatments on pollen-induced allergic
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nasal symptoms (56). Nevertheless, the effects of probiotics on allergic rhinitis are still
not clear and often inconsistent (in particular when the disease is already established)

(12-16).

Furthermore, the mechanisms by which probiotics are thought to be effective in allergic
rhinitis are not fully understood. In theory, it is assumed that probiotics exhibit a
multitude of mechanisms, ranging from effectively settling its respective mucosal
ecological niches (thereby controlling and ousting potentially pathogenic bacteria), via
indicating metabolic effects, to stimulating immunological (anti-inflammatory)
responses to novel antigen. For allergic rhinitis, it has been suggested that probiotics
may activate or inhibit type 1 T-helper cells by changing the composition of the gut
microbiota (50, 57). Probiotics may also stimulate interleukin-10 and thereby inhibiting
inflammatory responses (58). Furthermore, probiotics can modify levels of antigen-
specific serum IgE levels (59). In addition, Dev et al. found that probiotics suppressed
histamine signaling (60). Thus, probiotics might change systemic and adaptive immune
response and thereby work as immunomodulators. Furthermore, it has been shown that
probiotics may have a dual effect by improving intestinal as well as central nervous
system functions (61). Consuming probiotics may lead to a more balanced intestinal
flora in allergic rhinitis patients, which might constrain damages due to inflammation.
In addition, the more balanced intestinal flora may lead to less severe reactions to
allergens. However, further research is needed to fully understand the underlying

mechanisms.

Since the effects of probiotics on allergic rhinitis are not clear and often inconsistent
(12-16), we here aim to examine effects from a probiotic treatment (Ent. faecalis),
compared with two placebo application modes and an untreated group. Ent. faecalis is

part of the normal gastrointestinal flora and along with other lactic acid bacteria often
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used in food products. Previous studies have already examined Ent. faecalis, but
predominantly in animal studies. To our knowledge this is the first RCT that

investigates effects of Ent. faecalis in patients with seasonal allergic rhinitis.

Beyond the aim to examine effects of Ent. faecalis on seasonal allergic symptoms in
patients, this study has also a second objective, the possible effects of OLPs. The
placebo conditions in this study include a conventional double-blinded placebo and an
OLP application. The last application was included because recent studies demonstrate
that OLP can result in significant effects on various diseases including allergic rhinitis

(40).

Although it is well known that symptoms of allergic rhinitis are prone to placebo
effects, it is surprising that placebos seem to work even when the patients know that
they receive placebos. In traditional randomized controlled studies placebos are
designed to match active pharmaceuticals in order to serve as a control condition. In
daily medicine the placebo effect is often is used in a more direct way. For example, a
survey of general practioners in Germany reported that 76% administered placebos (62,
63). However, it is considered unethical to prescribe placebos with therapeutic purposes
because deception is thought to be necessary and would therefore undermine informed
consent and trust (64). Hence, many practioners prescribe “impure” placebos, e.g.,
doses of medications, which have no intrinsic pharmacological action on patient’s
symptoms. For example, according to a recent national survey of internists and
rheumatologists in the US, only a small number of US physicians used inert placebo
pills or injections, but about 50 % gave medications that they think to have no specific

effect on patients’ conditions (65). Thus, they are prescribed as placebos.
While in the classic understanding it is essential that placebo treatment needs deception

of the patient, recent studies report evidence that placebos may work even without
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concealment or deception. This seems to be very important to profit from beneficial
effects of placebos used for a therapeutic purpose in a clear ethical frame. Kaptchuk et
al. reported a randomized controlled study showing that patients with irritable bowel
syndrome symptoms swallowing OLPs had higher mean global improvement scores
than a control group (32). Similar studies have been reported on different diseases (34-

36).

So far it is unclear how OLP exhibits its efficacy. Different mechanisms are discussed
and may operate together (40). It has been suggested that the effects of OLP may be
described by classical conditioning. Thus, the effects seen by OLP may be explained by
a conditioned expectation. In this view, placebos may retrieve a pharmacological
memory (66). This is supported by a recent study on pain perception, which showed that
an OLP effect exists in patients who had been conditioned for longer, but not for shorter
time periods (67). Embodied cognition is a further way to explain OLP effects.
According to this theory mind and world interact via the body and thereby may
influence our cognitions (68). In contrast to the previous explanation, no specific
conditioning procedure is necessary. In addition, patient-healthcare provider relations
may be important when trying to understand the effects of OLP. It is well known that
the social interaction of the patient with the healthcare provider may result in feeling

socially supported, which may affect the health system.

However, in order to better understand why OLPs may work, it seems important not
only to know if OLP may result in similar effect sizes than covert placebos, but also in
comparison to other effective or potentially effective treatment options. Unfortunately,
to date there are no OLP studies including also a covert placebo condition, or an
effective other therapy option. The current trial design aims to account for this lack of

comparison conditions.
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Taken together, the present trial aims to test a probiotic treatment (Ent. faecalis) in
patients with allergic rhinitis compared with effects seen by OLP, double-blinded
placebo treatment, and no treatment control. With the inclusion of these additional
control conditions and endpoints we hope to determine the effect of the probiotic

treatment as well as OLPs on allergic rhinitis.
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Figure legends

Figure 1: Flow diagram of patient’s enrollment.
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STANDARD PROTOCOL ITEMS: RECOMMENDATIONS FOR INTERVENTIONAL TRIALS

SPIRIT 2013 Checklist: Recommended items to address in a clinical trial protocol and related documents*
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Section/item Item Description
No

Addressed on
page number

Administrative information
Title 1 Descriptive title identifying the study design, population, interventions, and, if applicable, trial acronym
Trial registration 2a Trial identifier and registry name. If not yet registered, name of intended registry

2b All items from the World Health Organization Trial Registration Data Set

Protocol version 3 Date and version identifier
Funding 4 Sources and types of financial, material, and other support
Roles and Ha Names, affiliations, and roles of protocol contributors
responsibilities . . .
5b Name and contact information for the trial sponsor
5c Role of study sponsor and funders, if any, in study design; collection, management, analysis, and

interpretation of data; writing of the report; and the decision to submit the report for publication, including
whether they will have ultimate authority over any of these activities

5d Composition, roles, and responsibilities of the coordinating centre, steering committee, endpoint
adjudication committee, data management team, and other individuals or groups overseeing the trial, if
applicable (see Item 21a for data monitoring committee)
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; Introduction

431 Background and 6a Description of research question and justification for undertaking the trial, including summary of relevant 7
5 rationale studies (published and unpublished) examining benefits and harms for each intervention

? 6b Explanation for choice of comparators 7
g Objectives 7 Specific objectives or hypotheses 7
1(1) Trial design 8 Description of trial design including type of trial (eg, parallel group, crossover, factorial, single group),

12 allocation ratio, and framework (eg, superiority, equivalence, noninferiority, exploratory) 9
13

1;’ Methods: Participants, interventions, and outcomes

1? Study setting 9 Description of study settings (eg, community clinic, academic hospital) and list of countries where data will 8
18 be collected. Reference to where list of study sites can be obtained

;g Eligibility criteria 10 Inclusion and exclusion criteria for participants. If applicable, eligibility criteria for study centres and 8
21 individuals who will perform the interventions (eg, surgeons, psychotherapists)

22

23 Interventions 11a Interventions for each group with sufficient detail to allow replication, including how and when they will be 9
24 administered

25

26 11b  Criteria for discontinuing or modifying allocated interventions for a given trial participant (eg, drug dose 12
;; change in response to harms, participant request, or improving/worsening disease)

29 11c Strategies to improve adherence to intervention protocols, and any procedures for monitoring adherence 10
2(1) (eg, drug tablet return, laboratory tests)

gg 11d Relevant concomitant care and interventions that are permitted or prohibited during the trial n.a.
gg Outcomes 12 Primary, secondary, and other outcomes, including the specific measurement variable (eg, systolic blood

36 pressure), analysis metric (eg, change from baseline, final value, time to event), method of aggregation (eg, 1
37 median, proportion), and time point for each outcome. Explanation of the clinical relevance of chosen

38 efficacy and harm outcomes is strongly recommended

39

40  Participant timeline 13 Time schedule of enrolment, interventions (including any run-ins and washouts), assessments, and visits for __ 8, Fig. 1____
j; participants. A schematic diagram is highly recommended (see Figure)
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Sample size 14
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Estimated number of participants needed to achieve study objectives and how it was determined, including
clinical and statistical assumptions supporting any sample size calculations

Strategies for achieving adequate participant enrolment to reach target sample size

Methods: Assignment of interventions (for controlled trials)

Allocation:

Sequence 16a
generation

Allocation 16b
concealment
mechanism

Implementation 16¢

Blinding (masking) 17a

17b

Method of generating the allocation sequence (eg, computer-generated random numbers), and list of any
factors for stratification. To reduce predictability of a random sequence, details of any planned restriction
(eg, blocking) should be provided in a separate document that is unavailable to those who enrol participants
or assign interventions

Mechanism of implementing the allocation sequence (eg, central telephone; sequentially numbered,
opaque, sealed envelopes), describing any steps to conceal the sequence until interventions are assigned

Who will generate the allocation sequence, who will enrol participants, and who will assign participants to
interventions

Who will be blinded after assignment to interventions (eg, trial participants, care providers, outcome
assessors, data analysts), and how

If blinded, circumstances under which unblinding is permissible, and procedure for revealing a participant’s
allocated intervention during the trial

Methods: Data collection, management, and analysis

Data collection 18a
methods

18b

Plans for assessment and collection of outcome, baseline, and other trial data, including any related
processes to promote data quality (eg, duplicate measurements, training of assessors) and a description of
study instruments (eg, questionnaires, laboratory tests) along with their reliability and validity, if known.
Reference to where data collection forms can be found, if not in the protocol

Plans to promote participant retention and complete follow-up, including list of any outcome data to be
collected for participants who discontinue or deviate from intervention protocols
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Data management 19

Statistical methods 20a

20b
20c

Methods: Monitoring

Data monitoring 21a
21b

Harms 22

Auditing 23

Ethics and dissemination

Research ethics 24
approval

Protocol 25
amendments

BMJ Open

Plans for data entry, coding, security, and storage, including any related processes to promote data quality
(eg, double data entry; range checks for data values). Reference to where details of data management
procedures can be found, if not in the protocol

Statistical methods for analysing primary and secondary outcomes. Reference to where other details of the
statistical analysis plan can be found, if not in the protocol

Methods for any additional analyses (eg, subgroup and adjusted analyses)

Definition of analysis population relating to protocol non-adherence (eg, as randomised analysis), and any
statistical methods to handle missing data (eg, multiple imputation)

Composition of data monitoring committee (DMC); summary of its role and reporting structure; statement of
whether it is independent from the sponsor and competing interests; and reference to where further details
about its charter can be found, if not in the protocol. Alternatively, an explanation of why a DMC is not
needed

Description of any interim analyses and stopping guidelines, including who will have access to these interim
results and make the final decision to terminate the trial

Plans for collecting, assessing, reporting, and managing solicited and spontaneously reported adverse
events and other unintended effects of trial interventions or trial conduct

Frequency and procedures for auditing trial conduct, if any, and whether the process will be independent
from investigators and the sponsor

Plans for seeking research ethics committee/institutional review board (REC/IRB) approval

Plans for communicating important protocol modifications (eg, changes to eligibility criteria, outcomes,
analyses) to relevant parties (eg, investigators, REC/IRBs, trial participants, trial registries, journals,
regulators)
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Consent or assent 26a

26b
Confidentiality 27
Declaration of 28
interests
Access to data 29

Ancillary and post- 30
trial care

Dissemination policy 31a

31b
31c

Appendices

Informed consent 32
materials

Biological 33
specimens
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Who will obtain informed consent or assent from potential trial participants or authorised surrogates, and
how (see Item 32)

Additional consent provisions for collection and use of participant data and biological specimens in ancillary
studies, if applicable

How personal information about potential and enrolled participants will be collected, shared, and maintained
in order to protect confidentiality before, during, and after the trial

Financial and other competing interests for principal investigators for the overall trial and each study site

Statement of who will have access to the final trial dataset, and disclosure of contractual agreements that
limit such access for investigators

Provisions, if any, for ancillary and post-trial care, and for compensation to those who suffer harm from trial
participation

Plans for investigators and sponsor to communicate trial results to participants, healthcare professionals,
the public, and other relevant groups (eg, via publication, reporting in results databases, or other data
sharing arrangements), including any publication restrictions

Authorship eligibility guidelines and any intended use of professional writers

Plans, if any, for granting public access to the full protocol, participant-level dataset, and statistical code

Model consent form and other related documentation given to participants and authorised surrogates

Plans for collection, laboratory evaluation, and storage of biological specimens for genetic or molecular
analysis in the current trial and for future use in ancillary studies, if applicable
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____see appendix_
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*It is strongly recommended that this checklist be read in conjunction with the SPIRIT 2013 Explanation & Elaboration for important clarification on the items.
Amendments to the protocol should be tracked and dated. The SPIRIT checklist is copyrighted by the SPIRIT Group under the Creative Commons
“Attribution-NonCommercial-NoDerivs 3.0 Unported” license.
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