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Objectives: Asthma is a chronic disease, and the demand for herbal medicines in this
field has increased in recent years. The new findings highlight the role of the gut-lung axis
in the pathophysiology of asthma. Hence, this study will evaluate the safety and efficacy of
Glasthma syrup, an herbal formula based on Persian medicine, in improving asthma and
regulating intestinal permeability. The formula consists of five herbal ingredients that have
anti-inflammatory effects on the respiratory tract, also known as gut tonics.

Methods: The study will be conducted as a placebo-controlled, triple-blind, randomized
trial. It will consist of a 4-week intervention followed by a 4-week follow-up period. The tar-
get sample size is 20 patients with moderate asthma aged 18 to 60 years. Eligible partici-
pants will be randomly assigned to either the experimental group or the control group in
equal numbers. Patients in the experimental group will take Glasthma syrup (7.5 mL, twice
a day), while patients in the control group will take a matching placebo. Both groups will
receive a 4-week combination of a long-acting beta2 agonist and a leukotriene modulator
as standard of care. Inhaled corticosteroids can be used as rescue medication as needed.
Results: The primary outcomes are asthma symptom scale, lung function, and intestinal
permeability. Secondary outcomes include quality of life, symptom recurrence rates, and
blood tests. A safety assessment will also be conducted during the trial.

Conclusion: In this trial, the effects of Glasthma syrup in patients with moderate asthma
will be examined. The study will also assess the effects of the formulation on the gut-lung
axis by simultaneously monitoring the gut permeability index, asthma symptoms, and lung
function.
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INTRODUCTION

In Persian medicine, the treatment of asthma with herbs
has been mentioned in various formulas [1]. Despite the rich
variety of medicinal preparations in Persian medicine, there

has been limited research on their effectiveness and possible

adverse effects [2-6]. Considering the increasing popularity of
herbal and traditional remedies, it is necessary to evaluate the
performance of these herbal therapeutic formulations and their
side effects [7].

Asthma is a chronic disease, and multiple medications have

been developed to reduce inflammation of the airways and con-
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tract the smooth muscles of walls.

Common drugs for asthma contain, as active ingredients,
medicinal plants mentioned in some traditional medicine reci-
pes [8]. Physiologic effects such plants varies depending on the
composition of each formulation.

This complexity is not fully understood, but empirical evi-
dence suggests that they have a measurable effect on mucus
accumulation, improve bronchial relaxation, and reduce airway
inflammation [9].

According to Persian medical theory, the function of the gas-
trointestinal tract affects the incidence and severity of diseases
of other organs and systems, such as the respiratory system. In
recent years, several studies have confirmed the gut-lung axis
theory [10-13].

Under the theory of the relationship between the gastrointes-
tinal tract and the respiratory system, it seems that controlling
nonspecific gastrointestinal malabsorption can greatly reduce
the incidence and severity of asthma. In support of this theory,
there are several formulations in the Persian medical literature
that control respiratory symptoms using supplements that affect
the gastrointestinal tract [14-17].

To test this theory, we designed an herbal formula compris-
ing five herbal substances that have tonic effects on both the
lungs and the gut: licorice root (Glycyrrhiza glabra), Echium
amoenum flower, date fruit (Ziziphus jujuba), Cydonia oblonga
fruit (papaya), and hazelnut.

Licorice root is the basis of this recipe. This herb improves
gastrointestinal function and breathing, and it also has an anti-
inflammatory effects [8].

Echium amoenum is used as a herbal tea for bronchitis,
chronic coughs, asthma flare-up symptoms, and as a general
tonic [17]. Some of its compounds (gamma-linoleic acid) has
antioxidant effects [18-21].

Jujube fruit is a dietary supplement that contains high levels
of bioactive compounds such as dietary fiber, minerals, and
natural antioxidants. It induces a protective effect in IBD by im-
proving intestinal barrier function [9].

Cydonia oblonga has anti-inflammatory and antioxidant
properties [22]. It has been reported to show gastrointestinal
benefits in gastroesophageal reflux disorder, gastritis, and colitis
[23, 24].

Hazelnut was introduced specifically as a gut tonic for its an-
titussive properties [25], modulatory effects on the gut micro-
biom [26], and anti-inflammatory, antioxidant, and metabolic
effects on the heart [27].
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The aim of this study is to evaluate the efficacy and safety of
this formulation (Glasthma syrup) on asthma symptoms, lung

function test parameters, and intestinal permeability indices.

MATERIALS AND METHODS

1. Study registry

This is a single-center randomized triple-blind controlled
trial. The trial was authorized at the Medical University of
Mashhad, Iran (code: 991551), approved by the Iranian Na-
tional Biomedical Research Ethics Committee, code IR.MUMS.
REC.1400.076, and registered with the Iranian Clinical Trials
Registry.

The goal of the trial is to analyze the effect of Glasthma syr-
up, compared with placebo, on respiratory symptoms, pulmo-
nary function test results, and gut permeability index (lactulose/
mannitol ratio) in patients with moderate asthma. This study
complies with the Standard Protocol Item: Guidelines for Inter-
ventional Trials (SPIRIT) Recommendations (Table 1).

2. Trial procedure

The complete trial includes a screening assessment, a 1-week
run-in period, a 4-week treatment period (weeks 1 to 4), and a
4-week follow-up period (weeks 5 to 8) (Fig. 1).

First, patients with asthma who met the inclusion criteria
will be invited to participate in the study. They will be given the
necessary explanations about the study conditions, and if they
agree, after signing a written consent form, an asthma registry
questionnaire will be completed [28]. The patients will have a
complete blood count (CBC), liver and kidney function tests,
total serum IgE test, pulmonary function test (PEF), urine anal-
ysis, creatinine clearance (CICr), and a 5-hour urine L:M test.

After the baseline assessment, participants will be randomly
assigned to receive Glasthma syrup or placebo syrup for 4
weeks. Symptom severity and quality of life will be self-assessed
by participants and recorded weekly throughout the treatment
period. Face-to-face blind assessments will be scheduled for the
end of the fourth week. Patients in both groups will have virtual
follow-up visits during the intervention and 4 weeks later to be
informed on the medication use and possible side effects.

Assessments of symptoms and quality of life, as well as all
blood, urine, and lung tests, will be repeated at the end of the

4-week intervention. After the intervention period, a 4-week
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Table 1. Schedule of enrolment, interventions, and assessments

Study period
i ) Allocation Post Allocation Close up
Time point
TO T1 T2 T3 T4 TS5 T6 T7 T8

Enrollment
Eligibility screen
Inform consent
Medical history and physical examination
Allocation
Intervention Glasthma/control
Assessment
Baseline survey
Asthma severity
Quality of life
Lung function
L:M in urine
Blood tests
Rate of symptom relapse
Health resource utilization data
Safety
Follow up

End line survey

follow-up period will follow. During these 4 weeks, patients
will continue the standard treatment, with weekly recordings of
symptom severity and quality of life scores, as well as the need
for rescue medication.

Participants will be recruited by a pulmonologist and clini-
cal allergist from the Respiratory Clinic at Ghaem Hospital in
Mashhad. Classified online posters and advertisements will also
be used to inform and engage patients. Inclusion criteria are a
history of asthma over 6 months and an FEV1 of 60-80%.

Patients with one or more of the following conditions will
be excluded: cognitive diseases, history of seizure disorder, use
of oral or systemic corticosteroids, pregnancy or lactation, al-
lergy to nuts, need for hospitalization for any reason, smoking,
exacerbation of the disorder at the start of the study, high blood
pressure or diabetes, and concurrent participation in other tri-

als or participation in a trial in the previous month.
3. Interventions

Patients in the intervention group will be instructed to

receive 7.5 mL of Glasthma syrup twice daily for 4 weeks in

combination with an inhaled corticosteroid (fluticasone) and a
long-acting inhaled beta-agonist (fumarate). The daily dose of
Glasthma syrup contains aqueous extract of Cydonia oblonga
(1.5 g), licorice root (Glycyrrhiza glabra, 0.7 g), jujube (Ziziphus
jujuba, 0.7 g), Echium amoenum (1.2 g), and hazelnut (1.5 g).
The formula for this syrup has been adapted from the recom-
mendations of Persian medicine reference books and common
medical evidence. Dosages for each ingredient were determined
according to previous studies [8]. Aqueous extracts were im-
mersed in a laboratory water bath at 50T for 6 hours. The drug
has been tested for chemical and microbiological contamina-
tion in the Testa quality control laboratory. In addition, drug
quality assessment was performed by measuring the polyphenol
content of formulations in the Testa quality control laboratory.
Participants in the control group will receive 7.5 mL of placebo
syrup twice a day for 4 weeks with standard medications. Place-
bo syrup consists of a combination of carboxymethyl cellulose
(CMC, 0.5%), Sativoside as the main sweetener (1%), and food

coloring to obtain the color of Glasthma syrup.
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Asthma Patients referred to lung clinic, screen for eligibility criteria,

Prior to aware of the study conditions and Sign an Inform consent.
enrollment
Randomize
—
N2 ~
Intervention group Placebo group
N=10 N=10
week zero Perform baseline assessment
e Demographic Questionnaire
e The Asthma Control Questionnaire (ACQ7)
e  Asthma Short Quality of Life Questionnaire (mini-AQLQ)
e The Asthma Control Test (ACT)
Laboratory tests included
e Lung function test
e Ratio of lactulose to mannitol in the 5-hour urine
e CBC, renal and liver function tests
week 1 -4 Glasthma syrup Phone follow-up in terms of Placebo syrup
15ml/BID taking medication 15ml/BID
| adverse effects |
week 5 J L
Perform assessment
e The Asthma Control Questionnaire (ACQ7)
e  Asthma Short Quality of Life Questionnaire (mini-AQLQ)
e The Asthma Control Test (ACT)
Laboratory tests included
e Lung function test
e Ratio of lactulose to mannitol in the 5-hour urine
« CBC, renal and liver function tests
Week 8 )
Phone follow-up in terms of the Asthma Control Test (ACT) _
Figure 1. Flowchart of trial procedure.

4. Randomization, allocation concealment, and blinding

Eligible patients will be randomly allocated into the inter-
vention group or the placebo group in a ratio of 1:1. Permuted
block-randomization will be used for randomization. Each
block has four numbers. Sequences generated via https://www.
sealedenvelope.com will be provided to researchers in sealed,
opaque, and sequentially numbered envelopes. Project re-
searchers will open one of the envelopes as each patient arrives
at the hospital, and the patient will be assigned to the group de-
scribed in the envelope. Assignment data will be kept confiden-

tial until the trial ends and the assessment is complete. Patients,
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investigators, outcome assessors, and information analysts will
be blinded to group assignments.

The randomization agenda and blind codes will be kept
strictly confidential until the statistical evaluation is completed.
Blind evaluation will be ensured by using a matching placebo
syrup of the same color, shape, and taste as the intervention syr-
up. The quality of Glasthma syrup and matching placebo will

be carefully controlled, checked, and verified by the researchers.
5. Sample size

The sample size used to evaluate the initial results needs to
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be sufficient to achieve statistical and clinical significance. Ac-
cording to the L:M literature [29], a sample size of 5 patients
was obtained: with an expected loss of 20%, 7 patients were
selected. The sample size obtained based on FEV1 [30] and
ACQ7 questionnaire [31] was also the same. Hence, a sample
size of 7 participants in each group corresponds to a statistical
power of 90%, ignoring 0.05 bilateral type I error, to detect a
difference of 2.5 in this experiment with p-values less than 0.05
indicating statistical significance. We increased the sample size
to 10 participants per group taking into account a 20% loss for
follow-up and other potential losses related to non-compliance
and quality control.

Researchers will attend a training session to prepare for their
role. Each will be given a copy of the workflow and asked to
commit to the protocol. The training will provide information
on registration process and assessment of quality of life. PEF
and blood tests and urinalysis will be performed by relevant
specialists.

The data will be collected in a report file and entered into a
pre-designed statistical software form. During the trial period,
data will be entered and recorded twice by two different users,
and any changes made on the data will be recorded and dated
on the relevant forms. Two qualified people will check the qual-
ity of the data regularly. Data review and monitoring during the
project will be performed by an independent supervisor other
than the project sponsor or researcher. It is the responsibility
of the Mashhad Medical University to monitor the data and

the trial process and, if necessary, decide to terminate the study

early.
RESULTS
1. Outcomes

Based on previous studies, the changes in patients’ clinical
symptoms and evaluation of lung function and intestinal per-
meability from the beginning to the end of the follow-up period
were selected as the primary outcome of the research design.

The Asthma Control Questionnaire (ACQ) will also be used
to assess the severity of the symptoms. The first five questions
are about the symptoms of the disease. Question 6 examines the
use of rescue drugs, and Question 7 examines the level of FEV1
in pre-bronchodilators. Each parameter is categorized from 0
(fully controlled) to 6 (fully uncontrolled). The minimum clini-

cally significant difference is 0.5 [32].

Lung function test with HI-801 multifunction spirometer,
change in forced expiratory volume per second (FEV1), ratio of
forced vital capacity captured by forced expiratory volume per
second (FEV1/FVC) before and after drug withdrawal in the
intervention and placebo groups will be examined.

To determine gut permeability, we will measure the ratio of
mannitol in the 5-hour urine at the beginning and end of the
intervention. In this method, non-metabolized sugar molecules
in the quantity of 5 grams of lactulose and 2 grams of mannitol
in the form of sachet will be used and the degree of perme-
ability or malabsorption of the intestine will be determined by
the amount of secretion of these two sugars in 5-hour urine by
standard LC-MS/MS (6410 LC/MS/MS triple quadrupole). The
standard required amount is diluted with 10 mm ammonium
acetate phase in HPLC grade water: ACN (80:20), SIL column
of 25 cm, injection volume of 10 L, flow rate of 0.6 mL/min.
The negative status for lactulose is 341.2/161 or 341.2/101.1,
while that for mannitol 181.1/101 or 181.1/89. The tests will be
performed in a quality control laboratory.

As the secondary outcome, the patients’ quality of life will be
assessed using the Asthma Short Quality of Life Questionnaire
(mini-AQLQ) at the beginning and end of the intervention
[33]. This questionnaire comprising 15 questions will evaluate
disease symptoms, environmental effects, patients’ feelings, and
limitations in patients’ activity. For each question, the scores
vary from 0 to 6; the lower the score, the lower the quality of
life. The minimum clinically significant difference is 0.5 [34].

Laboratory tests to be performed include analysis of whole
blood samples, total serum IgE levels, renal and liver function
tests, urinalysis, and CICr at the start and end of the interven-
tion. In this study, patients will be excluded from the study if
any disease is observed according to the test results at the start
of admission. Changes in each dose are normally recorded to
assess the efficacy or possible side effects of the drug.

In addition, other conditions, such as the need for hospital-
ization or emergency treatment and use of rescue medication,
will also be recorded. If we notice symptoms of other diseases
during the intervention, or if a patient requires an unforeseen
medication, the patient will be excluded from the study, and the

results will be recorded.
2. Safety assessment

Liver and kidney function tests will be performed using

blood and urine samples at the beginning and end of the inter-
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vention. During the intervention, researchers will also follow up
with patients, and any signs, symptoms, and unexpected feel-
ings will be recorded, reported, and linked to the experimental
drug.

Results, severity, time of onset, duration, duration of treat-
ment, and follow-up of side effects will be recorded in the re-
port form. All side effects will be assessed to examine the causal
impact of the intervention according to the criteria established
by the Iranian National Biomedical Research Ethics Commit-
tee.

Participants will be excluded from the study if they experi-
ence intolerable side effects, acute or persistent organic disease,
new-onset disease, a need to take non-asthma medication, or
patient dissatisfaction during the study period. The patients’
withdrawal from the plan will be recorded stating the reasons
for discontinuing the drug and the final date of its use.

Deleted and terminated projects will be analyzed in the final
report. Withdrawal of the patient without any reason is accept-
able and will not interfere with the continuation of the daily
treatment of the patient.

The researchers will explain the results of the clinical and
laboratory tests to the patients. Participants will be provided
with ongoing support throughout the study, including free reg-
istration, medical consultation, and follow-up.

3. Statistical analysis

Data analysis will be performed by independent statistical
experts using IBM Statistics 16.0 software. Quantitative data
will be expressed as mean and standard deviation, or median
and quadratic range. Dual data, such as symptom recurrence,
will be shown as 95% hazard ratios and confidence intervals. A
p-value less than 0.05 will be considered to indicate a statisti-
cally significant difference.

Basic characteristics will be described using standard statis-
tical analysis methods. Continuous variables will be analyzed
using t-tests, while classified variables will be analyzed using
chi-square tests. The main analysis will include the treatment
intent and the subject of each protocol for initial results. The
latter prospective approach will be used in an intention-to-treat
analysis to assign missing data.

Results of quality of life scores, lung function tests, and
blood and urine tests recorded at the start of the study will be
compared with those recorded at the end of the intervention.

Analysis of variance will be performed to compare the differ-
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ences between the two groups in the levels changes from base-
line to any time point, and paired t-tests will be used to com-
pare pre-treatment and post-treatment data in the same group.
Mixed effects from linear or logistic regression will be used to
analyze factors that influence changes in outcomes by adjust-
ing for baseline characteristics and other variables. Any causal
relationship between the intervention and side effects will be

considered.

The present protocol describes a placebo-controlled three-
blind randomized clinical trial to examine the effects of an
herbal formula on the intestinal-pulmonary axis by measuring
intestinal permeability indices in addition to assessing the clini-
cal signs of asthma and changes in lung function. In addition, a
4-week follow-up period following the 4-week treatment period
will provide critical data on the rate of symptom recurrence in
each group. To our knowledge, this is the first study to simulta-
neously measure the effects of herbal medicines on respiratory

parameters and intestinal permeability.

In this protocol, the effects of drugs on the gastrointestinal
and respiratory systems will be investigated. If the results dem-
onstrate the drug’s effectiveness on any system, the formula will

be used in future clinical trials with larger samples.
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