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Abstract
Background

Cough in common cold is often associated with rhinorrhoea and nasal congestion, requiring treatment with
a cough suppressant, decongestant, and antihistamine. Bilastine is a non-sedating antihistamine, a
preferred option over sedating antihistamines. A combination of bilastine, dextromethorphan, and
phenylephrine is expected to provide non-sedating treatment for cough associated with a common cold or
allergy.

Methods

In this open-label, randomized, active-controlled, multicentre, clinical trial, adult and adolescent subjects
with acute dry cough received bilastine 6.6 mg/dextromethorphan 20 mg/phenylephrine 10 mg syrup (BDP)
thrice daily or Alex” syrup (chlorpheniramine maleate 4 mg/dextromethorphan 20 mg/phenylephrine 10 mg)
for seven days. The objective of the study was to evaluate the efficacy and safety of a fixed-dose combination
syrup of bilastine, dextromethorphan, and phenylephrine in cough relief in patients with cough associated
with a common cold or allergy.

Results

Of 134 randomized subjects, 67 received BDP and the remaining 67 received Alex® syrup. The least-square
mean (LSM) standard error (SE) change in cough severity from baseline on day 4 was 37.86 mm (2.012) in the
BDP group (p < 0.001), with a mean difference between the two groups of -4.09 mm (95% CI: -9.68, 1.51).

The confidence interval was within the non-inferiority (NI) limits of 30 mm, proving non-inferiority to Alex®
syrup (p-value for NI < 0.001). The drowsiness score was significantly lower in the BDP group on day 2
(difference -0.46, p = 0.004), day 4 (difference -0.99, p < 0.001), and day 8 (difference -0.97, p < 0.001). No
serious or severe adverse event was reported, and adverse events were comparable between the two groups.

Conclusion

Bilastine/dextromethorphan/phenylephrine combination syrup is efficacious, safe, non-sedating, and non-

inferior to Alex” syrup in the treatment of acute dry cough due to a common cold or allergy.

Categories: Family/General Practice, Allergy/Immunology, Pulmonology
Keywords: allergy, bilastine, common cold, cough, dextromethorphan, phenylephrine

Introduction

Cough is the most common symptom in individuals seeking medical attention. Effective therapy can reduce
the duration and severity of a cough, while a lack of effective therapy can convert an acute cough into a
subacute or chronic cough. Antihistamines, decongestants, and cough suppressants are commonly used as
over-the-counter medications for relief in acute cough [1].

An acute cough is often the most prominent symptom of the common cold, which itself is the most frequent
illness afflicting mankind [2]. Cough in the common cold is often associated with rhinorrhoea, nasal
congestion, sore throat, fever, headache, and myalgia [3]. A combination of antihistamine, decongestant,
and cough suppressant is an attractive option for relief from acute cough associated with common cold or
allergy, as it has a holistic effect on allergy, cough, and nasal congestion.

Alex® syrup, containing chlorpheniramine maleate (CPM) as an antihistamine, dextromethorphan
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hydrobromide as a cough suppressant, and phenylephrine hydrochloride as a decongestant, is approved in
India and is a commonly used combination. However, CPM is a first-generation antihistamine and has the
potential for sedation as an adverse effect, which may have an impact on a patient’s quality of life and
ability to work or drive. Bilastine is non-sedating, does not enhance the effects of alcohol or CNS sedatives,
does not impair driving performance, and has at least similar efficacy as other second-generation H1
antihistamines. Positron emission tomography showed that, compared with other second-generation H1-
antihistamines, bilastine has the lowest cerebral histamine H1-receptor occupancy [4].

In a randomized, open-label, phase I study in 36 healthy subjects, the bioavailability of once-daily 20 mg
bilastine was compared with a thrice-daily 6.6 mg dose of bilastine over a single day. The geometric least-
square mean (LSM) plasma AUCO-t and AUCO-< of Bilastine were 838.053 ng*hr/mL and 954.185 ng*hr/mL,
respectively. The geometric mean T/R% (90% confidence interval) for AUCO-t and AUCO- were 88.42 (84.15-
92.91%) and 98.06 (93.63-102.69%), respectively, demonstrating equivalent exposure over 24 hours. The
exposure levels of bilastine with thrice-daily dosing were substantially higher than the concentration levels
of bilastine required to have 50% inhibition of H1-histamine (IC50), sufficient for a round-the-clock
antihistamine effect with bilastine 6.6 mg thrice daily (data on file).

Hence, a new combination syrup containing bilastine 6.6 mg, dextromethorphan 20 mg, and phenylephrine
10 mg per 10 mL (BDP) thrice daily, thereby replacing CPM with bilastine in the Alex® syrup, was developed
for relief of cough associated with a common cold or allergy. In this phase 3 clinical trial, we evaluated the
efficacy and safety of BDP in comparison with Alex® syrup.

Materials And Methods
Study design and subjects

This was a multi-centre, randomized, parallel-group, active-controlled, open-label, phase 3 clinical trial.
This study was conducted at 10 study sites in India. The first subject was recruited on September 7, 2023,
and the last subject completed the last visit on October 4, 2023. Eligible subjects were aged 12-65 years with
acute cough of less than seven days’ duration at the time of consent, associated with a common cold or
allergy. Subjects were required to have a cough severity of at least 60 mm on the Visual Analogue Scale
(VAS) at screening. Exclusion criteria included a history of productive cough with excessive secretions, a
history of chronic cough, use of oral or intranasal antihistamines or cough suppressants or decongestants
within seven days prior to screening, or use of angiotensin-converting enzyme inhibitors (ACEIs) or
angiotensin receptor blockers (ARBs) within 14 days of consent. Subjects with significant cardiovascular
disease, uncontrolled hypertension, uncontrolled diabetes mellitus, closed-angle glaucoma,
hyperthyroidism, prostatic enlargement, or phaeochromocytoma at screening were also excluded.

This study was registered in the Clinical Trials Registry of India (CTRI) with registration number
CTRI1/2023/09/057263. This study was conducted in accordance with the ethical principles of good clinical
practice, including the Declaration of Helsinki. The study protocol and informed consent form were
approved by the Drug Controller General of India and appropriate institutional review boards. All adult
patients provided written informed consent, and all adolescent subjects aged 12-18 years provided assent
while their parents provided informed consent before screening.

Intervention

Eligible subjects were randomly assigned (1:1) using an Interactive Web Response System (IWRS) to receive
either a fixed-dose combination syrup of bilastine 6.6 mg, dextromethorphan 20 mg, and phenylephrine 10
mg per 10 mL (BDP) to be administered 10 mL three times daily or the comparator product Alex® syrup
(chlorpheniramine maleate 4 mg, dextromethorphan 20 mg, and phenylephrine 10 mg per 10 mL) to be
administered 10 mL three times daily. Subjects were randomized on the day of consent. The treatments were
administered for seven days. Concomitant use of any other antihistamine, cough suppressant, or
decongestant was not permitted. The use of antibiotics and antiviral agents was permitted. Alex syrup and
BDP syrup used in this study were supplied by Glenmark Pharmaceuticals Limited (Mumbai, India).

Procedures

Clinic visits were conducted on days 1 (baseline), 4, and 8. Cough severity, frequency, and impact on sleep
disruption in the previous 24 hours were assessed using a 100-mm VAS on days 1, 4, and 8. The subject
answered the Patient's Global Impression of Change (PGIC), and the investigator answered the Investigator's
Global Impression of Change (IGIC) on days 4 and 8 [5]. PGIC and IGIC were calculated based on a 7-point
Likert scale (very much improved to very much worse) and compared to the start of the study treatment
[6,7]. Subjects also self-reported the severity of nasal congestion using the Nasal Congestion Score on days
1, 4, and 8 and the drowsiness score on the Profile of Mood State (POMS) questionnaire on days 1, 2
(telephonic), 4, and 8. The POMS questionnaire consists of a checklist with 35 adjectives, which the subjects
had to rate on a scale ranging from 0 (not at all) to 6 (extremely). Values or scores in POMS for drowsiness
(D), activity (A), nervousness (N), depression (d), and anger (a) self-assessments are computed. In this study,
the actual POMS questionnaire will not be used, and only drowsiness similar to that evaluated as per the
original POMS will be evaluated with scores ranging from 0 (not at all) to 6 (extremely), as the goal is to
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assess the sedation or drowsiness effect of the two study treatments [8]. The investigator recorded whether
the cough symptoms had resolved and whether the subject was completely cured. Safety was assessed in
terms of adverse events and 12-lead electrocardiography.

Outcomes

The primary endpoint was a change from baseline to day 4 in cough severity on a 100 mm VAS. Cough
severity by VAS was selected as the primary endpoint, as it has been used as a primary endpoint in clinical
trials of cough formulations and is a recommended outcome by the European Respiratory Society [2,9].

Secondary endpoints included the drowsiness score on the POMS questionnaire, the proportion of subjects
with resolution of cough symptoms, the proportion of subjects with complete clinical cure, PGIC, IGIC, the
change in cough frequency and sleep deprivation on a 100 mm VAS, and the proportion of subjects achieving
a score of 0 or 1 in the Nasal Congestion Score.

Statistical analysis

A sample size of 134 subjects was estimated to provide a power of 90% at a one-sided significance level of
2.5% to demonstrate non-inferiority (NI) of BDP in comparison with Alex® syrup, with a non-inferiority
margin of 30 mm and assumed standard deviation of 50 mm. NI margin of 30 mm is chosen as the minimum
clinically important difference (MCID) in VAS for cough severity, which has been demonstrated to be 30 mm
[10].

Randomization was done centrally using computer-generated codes and IWRS. The block size was 2.
Subjects randomized to the test or comparator group were allocated sequentially numbered (study level)
individual subject packs by IWRS. A random allocation sequence was generated by an independent third
party; the investigator enrolled participants. Treatment assignment was done using IWRS, which allocated a
kit number to be dispensed. All analyses were performed using IBM SAS® software 9.4 (SAS Institute Inc.,
Cary, NC). The primary endpoint was analysed in the per-protocol population (all randomized subjects who
received at least one dose of study medication, completed the study, and did not have any major protocol
deviation), and all the secondary efficacy endpoints were analysed in the modified intent-to-treat (mITT)
population (all randomized subjects who received a minimum of one dose of the study medication, who did
not have any missing baseline measurement, and a minimum of one post-baseline measurement of efficacy
for the primary efficacy variable). The adverse events were analyzed in the safety population (all randomized
subjects who received at least one dose of study medication).

The primary endpoint was analyzed using the mixed model repeated measure (MMRM) method. Treatment,
visit, baseline value, centre, and treatment-by-visit interaction were used as covariates with an unstructured
covariance matrix. Secondary endpoints with continuous variables were analyzed similarly using the MMRM
method. Secondary endpoints for proportion were analyzed using the chi-square test.

The study was sponsored by Glenmark Pharmaceuticals Limited. The sponsor had a role in study design, data
collection, data analysis, data interpretation, and report writing.

Results

A total of 134 subjects were randomized to receive study treatment. The safety and mITT population
consisted of all 134 subjects, and the per-protocol population consisted of 133 subjects (Figure /). The
demographic and baseline characteristics were comparable between the two treatment groups (Table 7). A
total of 15 (22.38%) subjects in the BDP group and 12 (17.91%) subjects in the Alex group were adolescents.
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Randomized
(134 subjects)

Allocated to BDP
(67 subjects)

Completed
Study

Allocated to Alex
(67 subjects)

Safety (67 subjects)
mITT (67 subjects)
Per protocol (67
subjects)

FIGURE 1: CONSORT diagram

BDP: bilastine/dextromethorphan/phenylephrine FDC syrup; mITT: modified intent to treat population.

Withdrawal by

Subject

Completed
Study

Safety (67 subjects)
mITT (67 subjects)
Per protocol (66
subjects)

2024 Kodgule et al. Cureus 16(12): €75836. DOI 10.7759/cureus.75836

40f12



Cureus

Part of SPRINGER NATURE

Characteristic Alex® (N=67) BDP (N=67)
Age, years, mean + SD 32.1£14.62 33:6/1113.78
Age, 12—18 years
n (%) 15 (22 38) 12 (17.91)
Mean + SD 15.1 £1.87 15.3+1.37

Gender, n (%)

Male 42 (62.7) 49 (73.1)
Female 25 (37.3) 18 (26.9)
Body weight, kg, mean + SD 58.7 + 13.46 59.7 £ 10.95
Height, cm, mean + SD 159.9 + 11.23 161.6 £ 8.27

Cough severity on VAS, mm
Mean + SD 76.0 £7.60 78.1+8.41
Duration of cough, days

Mean + SD 3.6+ 1.14 3.6 +1.22

TABLE 1: Baseline characteristics (safety population)

BDP: bilastine/dextromethorphan/phenylephrine fixed combination syrup.

Primary efficacy analysis

The primary efficacy endpoint of change from baseline in cough severity on a 100 mm VAS was analyzed
using the MMRM method in the per-protocol population. The LSM (SE) change from baseline in cough
severity on day 4 was -37.86 mm (2.012) in the BDP group (p < 0.001). The LSM difference between the two
groups was —4.09 mm (95% CI difference: [-9.68, 1.51]). The upper bound of the 95% CI (1.51 mm) was less
than the non-inferiority (NI) margin of 30 mm, proving non-inferiority (p-value for NI < 0.001) (Table 2,
Figure 2). The same significant results were also obtained in the mITT population. Thus, the primary
endpoint was achieved. The same significant results were also obtained on day 8 and in the mITT
population.
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Endpoint Alex BDP

Cough severity on a 100 mm VAS, change from baselind®

Day 4
LSM -33.78 -37.86
SE 1.994 2.012
Difference, mean (95% Cl) NA -4.09 (-9.68, 1.51)
p-value for non-inferiority NA <0.001
Day 8
LSM -70.88 -73.00
SE 0.787 0.800
Difference, mean (95% Cl) NA -2.12 (-4.31, 0.07)
p-value for non-inferiority NA <0.001

Drowsiness score on profile of mood state, change from baselind®

Day 2
LSM 0.36 -0.10
SE 0.110 0.111
Difference, mean (95% Cl) NA -0.46 (-0.76, -0.15)
p-value of difference 0.004
Day 4
LSM 0.43 -0.56
SE 0.107 0.107
Difference, mean (95% Cl) NA -0.99
p-value of difference NA <0.001
Day 8
LSM -0.20 -1.17
SE 0.116 0.118
Difference, mean (95% Cl) NA -0.97 (-1.30, -0.64)
p-value of difference <0.001

TABLE 2: Efficacy endpoints, primary and key secondary

BDP: bilastine/dextromethorphan/phenylephrine fixed combination syrup; VAS: Visual Analogue Scale; LSM: least square mean; SE: standard error.
#Primary endpoint analysed in per protocol population and secondary endpoint analysed in the modified intent to treat population.

£Analyzed using the mixed model repeated measure (MMRM) method.
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FIGURE 2: (a) Change from baseline in cough severity (per protocol); (b)
change from baseline in Drowsiness Score on Profile of Mood State
(POMS) questionnaire (in modified intent to treat population)

At day 8, LSM (SE) change from baseline in cough severity was —=70.88 mm (0.787) in the BDP group (p <
0.001). The LSM difference between the two groups was -2.12 mm (95% CI difference: [-4.31, 0.07]), which
also met the non-inferiority.

Secondary efficacy analysis

Drowsiness Score on POMS Questionnaire

The Drowsiness Score measured using the POMS Questionnaire was significantly lower in the BDP group
compared to the Alex group on days 2, 4, and 8. The LSM difference (SE) between treatments in change from
baseline in drowsiness score on days 2, 4, and 8 was —0.46 (0.155), -0.99 (0.150), and -0.97 (0.164),
respectively, favouring the BDP group. The p-value for superiority was statistically significant (p = 0.004 on
day 2 and p < 0.001 on day 4 and day 8) (Table 2, Figure 2).

Proportion of Subjects With Resolution of Cough Symptoms

The proportion of subjects with resolution of cough symptoms was comparable between the two treatment
groups. On day 4, 5 (8.6%) subjects in the BDP group and 3 (5.8%) subjects in the Alex group, and on day 8,
55 (94.8%) subjects in the BDP group and 50 (96.2%) subjects in the Alex group had cough symptoms
resolved (Table 3).

Endpoint Alex BDP

Proportion of subjects with resolution of cough symptoms€

N* 52 58
Day 4

n (%) 3(5.8) 5(8.6)
Day 8

n (%) 50 (96.2) 55 (94.8)

Proportion of subjects with complete clinical curé®

NS 51 58
Day 4

n (%) 1(2.0) 5(8.6)
Day 8

n (%) 49 (96.1) 55 (94.8)

Patient global impression of change (PGICf
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N
Day 4

LSM (SE)

Difference, mean (95% CI)
Day 8

LSM (SE)

Difference, mean (95% CI)

Investigator global impression of change (IGIC)E
N
Day 4
LSM (SE)
Difference, mean (95% CI)
Day 8
LSM (SE)

Difference, mean (95% CI)

Cough frequency on a 100 mm VAS, change from baseliné
N
Day 4
LSM (SE)
Difference, mean (95% CI)
Day 8
LSM (SE)

Difference, Mean (95% CI)

Sleep deprivation on a 100 mm VAS, change from baseline”
N
Day 4
LSM (SE)
Difference, mean (95% Cl)
Day 8
LSM (SE)

Difference, mean (95% CI)

67

4.56 (0.074)

NA

5.68 (0.057)

NA

67

4.61(0.062)

NA

5.58 (0.059)

NA

67

~32.59 (2.006)

NA

~65.62 (0.605)

NA

67

-30.28 (2.350)

NA

-56.01 (0.766)

NA

Proportion of Subjects achieving a score of 0 or 1 in the Nasal Congestion Scoré

N#
Day 4

n (%)
Day 8

n (%)

TABLE 3: Efficacy endpoints, other secondary (in modified intent to treat population)
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11

11 (100.0)

11 (100.0)

67

4.63 (0.075)

0.06 (-0.14, 0.27)

5.64 (0.058)

-0.05 (-0.21,0.11)

67

4.66 (0.062)

0.05 (-0.12, 0.22)

5.64 (0.060)

0.06 (~0.11, 0.22)

67

-35.01 (2.007)

-2.42 (-8.03,3.19)

-67.78 (0.616)

-2.15 (-3.83, -0.47)

67

-33.44 (2.353)

-3.16 (-9.74, 3.41)

-58.91(0.782)

-2.90 (-5.03, -0.76)

15 (88.2)

17 (100.0)
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BDP: bilastine/dextromethorphan/phenylephrine fixed combination syrup; VAS: Visual Analogue Scale; LSM: least square mean; SE: standard error.

*Subjects whose cough symptom resolved on day 1 were not included in the analysis.
SSubjects who achieved clinical cure on day 1 were not included in the analysis.
#Analysis in subjects who had a nasal congestion score of 22 at baseline.

£Analyzed using the Mixed Model Repeated Measure (MMRM) method.

€Analyzed using the chi-square test or Fisher’s exact test.

Proportion of Subjects With Complete Clinical Cure

A complete clinical cure was defined as the resolution of all symptoms related to cough and associated
common cold or allergy. The proportion of subjects who achieved complete clinical cures on days 4 and 8
was comparable between the two treatment groups. On day 4, 5 (8.6%) subjects in the BDP group and 1
(2.0%) subject in the Alex group, and on day 8, 55 (94.8%) subjects in the BDP group and 49 (96.1%) subjects
in the Alex group had complete clinical cure (Table 3).

PGIC

There was a statistically significant improvement on day 4 (p < 0.001) and day 8 (p <0.001) in the PGIC in
the BDP group. The difference between the two treatments was not significant (Table 5).

IGIC

There was a statistically significant improvement on day 4 (p < 0.001) and day 8 (p < 0.001) in the IGIC in the
BDP group. The difference between the two treatments was not significant (Table 5).

Change From Baseline in Cough Frequency on a 100 mm VAS

There was a statistically significant improvement on day 4 (p < 0.001) and day 8 (p < 0.001) in cough
frequency in the BDP group. The LSM (SE) change from baseline in cough frequency on day 4 was -35.01
(2.007) and on day 8 was —67.78 (0.616) in the BDP group (p < 0.001). The difference between the two
treatments was small (Table 3).

Change From Baseline in Sleep Deprivation on a 100 mm VAS

There was a statistically significant improvement on day 4 (p < 0.001) and day 8 (p < 0.001) in sleep
deprivation in the BDP group. The LSM (SE) change from baseline in sleep deprivation on day 4 was -30.28
(2.350), and on day 8 it was —56.01 (0.766) in the BDP group (p < 0.001). The difference between the two
treatments was small (Table 53).

Proportion of Subjects Achieving Score of 0 or 1 in the Nasal Congestion Score

The proportion of subjects achieving a score of 0 or 1 in the Nasal Congestion Score at days 4 and 8 was
analyzed in subjects who had a score of >2 at baseline. However, only 28 subjects (17 subjects in the BDP
group and 11 subjects in the Alex group) had a baseline nasal congestion score of >2. The proportion of
subjects achieving a nasal congestion score of 0 or 1 on day 4 was 15 (88.2%) in the BDP group and 11 (100%)
in the Alex group, while that on day 8 was 17 (100.0%) in the BDP group. The difference between the two
treatments was small (Table 3).

Safety and adverse event profile

The study did not report any serious adverse events or deaths. A total of 12 out of 134 randomized subjects
(8.95%) in the safety population reported treatment-emergent adverse events (TEAEs). All the AEs were mild
to moderate; no severe AE was reported. No AE was considered related to the study drug. No adverse event
resulted in study drug termination or subject withdrawal.

Three (4.5%) subjects in the BDP group had TEAESs, and events in all three subjects (4.5%) were mild in
intensity. The BDP group did not report any adverse events of moderate or severe intensity. Nine (13.4%)
subjects in the Alex group had TEAEs. Eight subjects (11.9%) experienced mild TEAEs, while one subject
(1.5%) experienced moderate-intensity events.
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Adverse event
Adverse events
Serious adverse events
Death

Abdominal pain
Abdominal pain upper
Asthenia

Pain

Pyrexia

Headache

The adverse events reported in >1.0% of subjects were abdominal pain, pain, and headache reported by one
subject (1.5%) each in the BDP group. The adverse events reported in >1.0% of subjects in the Alex group
were headache (5 [7.5%]), asthenia (3 [4.5%]), and abdominal pain and pyrexia reported by one subject (1.5%)
each (Table 4).

Alex® (N=67) n (%) Bila/Dext/Phen (N=67) n(%)
9(13.4) 3(4.5)

0 0

0 0

0 1(1.5)

1(1.5) 0

3(4.5) 0

0 1(1.5)

1(1.5) 0

5(7.5) 1(1.5)

TABLE 4: Treatment emergent adverse events (safety population)

Discussion

This is the first study evaluating a non-sedative cough suppressant combination syrup. This study
demonstrated the efficacy and safety of a fixed-dose combination of bilastine 6.6 mg, dextromethorphan 20
mg, and phenylephrine 10 mg per 10 mL (BDP), administered thrice daily in patients with dry cough
associated with a common cold or allergy. There was a change from baseline in the Visual Analogue Scale for
cough severity of -37.70 on day 4 and -72.97 on day 8 in the BDP group. This reduction is more than the
minimum clinically important difference of 30 mm, suggesting a statistically significant and clinically
relevant reduction in cough severity [10]. This change was non-inferior to the Alex group on both days 4 and
8. Thus, the primary endpoint was achieved.

The non-sedative feature of BDP compared to Alex® was demonstrated in the POMS questionnaire for
sedation. The drowsiness score was significantly lower with BDP compared to Alex®. On days 2, 4, and 8, the
drowsiness score on POMS was significantly lower in the BDP group compared to the Alex group, with values
of approximately 0.46, 0.99, and 0.97.

The other secondary endpoints - cough frequency, sleep deprivation, nasal congestion score, patient’s global
impression of change, and investigator’s global impression of change - were comparable between the BDP
and Alex groups.

The study did not report any deaths or serious adverse events. No severe adverse event was reported, and all
the adverse events were mild or moderate. Overall, BDP was safe and well tolerated and had an adverse
event profile comparable to that of Alex®.

The study demonstrated that BDP has comparable efficacy and safety to the marketed product, Alex®, and
has an advantage over Alex® of causing less or no sedation. Bilastine/dextromethorphan/phenylephrine
combination syrup may be suitable for patients who require treatment with a non-sedative combination,
e.g., school-going children, working professionals, workers handling machinery, automobile drivers, etc.

The results should be interpreted in light of the strengths and limitations of the study. This was a
randomized, controlled trial with a sound study design. Alex® was used as a comparator as Alex® is an
approved product and has a similar composition as BDP, and Alex® has a large post-marketing experience of
many years. The primary endpoint, change from baseline in cough severity measured with a Visual Analogue
Scale, is a validated endpoint for cough and has been used in multiple studies in the past. The major
limitation was the open-label study design, especially considering the use of a less objectively measured
endpoint. The comparisons between BDP and Alex® are consistent across all endpoints and time points, and
the differences between the two groups are minimal, with the exception of BDP's lower drowsiness score.
This suggests that the use of an open-label design is unlikely to have caused significant bias.
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Conclusions

Bilastine/dextromethorphan/phenylephrine combination syrup is efficacious and safe in the treatment of
acute dry cough, common cold, or allergy. The efficacy of bilastine/dextromethorphan/phenylephrine is
non-inferior to Alex® syrup in the reduction of cough severity. Based on the results,
bilastine/dextromethorphan/phenylephrine is non-sedating compared to Alex®.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Sheldon Creado, Saiprasad Patil, Monika Tandon, Hanmant Barkate, Amol Pendse,
‘Wen Wu, Rahul Kodgule

Critical review of the manuscript for important intellectual content: Sheldon Creado, Saiprasad Patil,
Monika Tandon, Hanmant Barkate, Amol Pendse, Wen Wu, Rahul Kodgule, Pankaj Magar, Sachin K.
Shivnitwar

Drafting of the manuscript: Rahul Kodgule

Acquisition, analysis, or interpretation of data: Pankaj Magar, Sachin K. Shivnitwar

Disclosures

Human subjects: Consent for treatment and open access publication was obtained or waived by all
participants in this study. Suyash Hospital Institutional Ethics Committee issued approval
GPL/CT/2022/001/111L. Statement from the ethics committee: We approve the trial to be conducted in its
presented form at the following site: Suyash Institute of Medical Science Pvt. Ltd. The above approval is 1 of
10 ethics committee approvals taken corresponding to 10 study sites. The scanned copies of all the IRB
approval letters have been sent to the editor by a member of the Cureus Support team owing to a technical
issue with uploading figures to the Appendices section (as suggested) as per Request #108307. Animal
subjects: All authors have confirmed that this study did not involve animal subjects or tissue. Conflicts of
interest: In compliance with the ICMJE uniform disclosure form, all authors declare the following:
Payment/services info: All authors have declared that no financial support was received from any
organization for the submitted work. Financial relationships: Dr Rahul Kodgule, Wen Wu, Amol Pendse, Dr
Sheldon Creado, Dr Saiprasad Patil, Dr Hanmant Barkate and Dr Monika Tandon declare(s) employment
from Glenmark Pharmaceuticals Limited. The authors mentioned are employees of Glenmark
Pharmaceuticals Limited. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References

1. DeBlasio F, Virchow JC, Polverino M, et al.: Cough management: a practical approach. Cough. 2011, 7:7.
10.1186/1745-9974-7-7

2. Morice AH, Fontana GA, Belvisi MG, et al.: ERS guidelines on the assessment of cough . Eur Respir J. 2007,
29:1256-76. 10.1183/09031936.00101006

3. Fashner], Ericson K, Werner S: Treatment of the common cold in children and adults [Internet] . Am Fam
Physician. 2012, 86:153-159.

4. Jaureguil, Ramaekers ]G, Yanai K, Farré M, Redondo E, Valiente R, Labeaga L: Bilastine: a new
antihistamine with an optimal benefit-to-risk ratio for safety during driving. Expert Opin Drug Saf. 2016,
15:89-98. 10.1517/14740338.2016.1112786

5. Gnanasakthy A, Barrett A, Norcross L, D'Alessio D, Romano CD: Use of patient and investigator global
impression scales: a review of Food and Drug Administration-Approved Labeling, 2009 to 2019. Value
Health. 2021, 24:1016-23. 10.1016/j.jval.2021.01.005

6. Osman SM, Mahmoud IH, Riad RM, Shaaban MH: Efficacy of cross-sectional imaging guided sympathetic
neurolysis in abdoiniuopelvic tumors. Egypt ] Radiol Nucl Med. 2018, 9:788-96.

7.  Elovic EP, Munin MC, Kanovsky P, Hanschmann A, Hiersemenzel R, Marciniak C: Randomized, placebo-
controlled trial of incobotulinumtoxina for upper-limb post-stroke spasticity. Muscle Nerve. 2016
Mar;53(3):415-21. doi: 10.1002/mus.24776. Erratum in: Muscle Nerve. 2016, Nerve:170.
10.1016/j.ejrnm.2018.05.003

8. Garcia-Gea C, Martinez-Colomer J, Antonijoan RM, Valiente R, Barbanoj MJ: Comparison of peripheral and
central effects of single and repeated oral dose administrations of bilastine, a new H1 antihistamine. ] Clin
Psychopharmacol. 2008, 12:675-85.

9. Birring SS, Brew J, Kilbourn A, Edwards V, Wilson R, Morice AH: Rococo study: a real-world evaluation of an
over-the-counter medicine in acute cough (a multicentre, randomised, controlled study). BMJ Open. 2017,
7:e014112. 10.1136/bmjopen-2016-014112

10. Martin Nguyen A, Bacci ED, Vernon M, Birring SS, Rosa C, Muccino D, Schelfhout J: Validation of a visual
analog scale for assessing cough severity in patients with chronic cough. Ther Adv Respir Dis. 2021,

2024 Kodgule et al. Cureus 16(12): €75836. DOI 10.7759/cureus.75836 11 0f 12



Cureus

Part of SPRINGER NATURE

15:17534666211049743. 10.1177/17534666211049743

2024 Kodgule et al. Cureus 16(12): €75836. DOI 10.7759/cureus.75836 12 0f 12



