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ABSTRACT

Background: Allergic rhinitis (AR) substantially impairs quality of life and imposes direct and
indirect economic burdens, particularly in countries with high out-of-pocket health expenditure.
Fixed-dose combinations of montelukast with second-generation antihistamines are widely
prescribed, yet comparative data on cost-effectiveness and patient well-being in the Indian setting are
limited.

Methods: Current prospective observational study was conducted in a tertiary care centre and
included 60 patients with AR, with or without coexisting asthma. Group A(n=30) participants
received montelukast 10 mg + levocetirizine 5 mg whereas Group B(n=30) participents recieved
montelukast 10 mg + bilastine 20 mg once daily. Quality of life was assessed using the WHO-5 Well-
Being Index at baseline and day 28. Direct drug costs were estimated from market prices of ten widely
available brands per group. Cost-effectiveness ratio (CER) was calculated as cost per unit reduction
in Total Nasal Symptom Score (TNSS).

Results: Findings revealed that baseline characteristics were comparable between groups. Both
regimens significantly improved WHO-5 well-being scores (mean improvement: 9.43 + 3.24 in Group
A vs 9.24 £ 2,57 in Group B; and reduced TNSS (6.64 + 1.60 vs 6.54 £+ 1.38; p=0.81). The average
28-day cost was lower in Group A (3403.84 + 212.90) than Group B (457.99 + 139.56). CER was
numerically lower for montelukast—levocetirizine (260.82 = 32.06) compared to montelukast—
bilastine (X70.03 + 21.34), not statistically significant (p=0.511).

Conclusions: Both combinations effectively improved well-being and symptom control.
Montelukast—levocetirizine offered a modest economic advantage, whereas montelukast-bilastine
provided a non-sedating alternative. These findings support patient-centred, value-conscious
prescribing decisions in AR management.
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INTRODUCTION

Allergic rhinitis (AR) is among the most prevalent chronic inflammatory airway conditions and
remains a major public-health challenge in India. Recent nationally representative data from the
Global Asthma Network (Phase I, India) estimate AR prevalence at 7.7% in children (67 years),
23.5% in adolescents (1314 years), and 9.8% in adults, underscoring a substantial symptomatic
burden across the life course®. Evidence suggests the burden has risen over recent decades in Indian
cohorts, particularly among older children, mirroring trends captured across ISAAC phases?.
Beyond nasal and ocular symptoms, AR impairs health-related quality of life (HRQoL) and
productivity. Systematic evidence indicates that work effectiveness is disproportionately affected
(presenteeism), often exceeding absenteeism-related losses® #. Early health-economic analyses
similarly highlighted that indirect costs tied to at-work performance—exacerbated by sedating
antihistamines—can dominate overall economic impact®.Contemporary real-world studies continue
to link poor AR control with decreased productivity and higher indirect costs, especially in patients
with concomitant asthma®. In the Indian setting—where out-of-pocket expenditure constitutes a large
share of health spending—the value proposition of AR therapies must be weighed carefully against
affordability’.

Guideline-directed pharmacotherapy for AR is well defined. The ARIA 2016 update and subsequent
iterations recommend second-generation H1-antihistamines and intranasal corticosteroids as core
options, with leukotriene receptor antagonists (LTRAS) considered in selected patients—particularly
when rhinitis coexists with asthma as part of a unified airway paradigm® ° . Montelukast, a cysteinyl-
leukotriene receptor antagonist, has supportive evidence in AR and comorbid asthma, complementing
antihistaminic control of the early allergic phase®: 2,

Within the second-generation antihistamine class, levocetirizine has demonstrated efficacy and
tolerability in randomized studies of seasonal and perennial AR, with improvements in symptom
control and HRQoL versus placebo®® *, Bilastine—a newer second-generation agent—exhibits a
favourable CNS safety profile: it is a P-glycoprotein substrate with minimal blood-brain barrier
penetration, shows practically no cerebral H1-receptor occupancy on PET at therapeutic doses, and
does not impair driving performance in controlled studies®® 6. These pharmacodynamic distinctions
are clinically relevant for patients who prioritize daytime alertness.

Despite the wide real-world use of montelukast + antihistamine fixed-dose combinations (FDCs),
comparative evidence that integrates cost-effectiveness with patient-reported well-being remains
limited in the Indian context. Meanwhile, brief, responsive measures of well-being—such as the
WHO-5 Well-Being Index—are validated across diverse conditions and settings and are suitable as
outcome measures capturing meaningful change over short horizons'” 8,

Accordingly, the present 28-day prospective observational study was designed to compare cost-
effectiveness and quality-of-life outcomes between two commonly used FDCs—montelukast—
levocetirizine and montelukast—bilastine—in Indian patients with allergic rhinitis. By aligning with
ARIA-consistent pharmacotherapy and incorporating well-validated patient-centred endpoints
alongside pragmatic cost assessments, this work aims to inform value-based treatment choices in
routine care® Y.

METHODS

Study Design and Setting

This was a 28-day, prospective, observational study conducted in the Department of Pharmacology at
a tertiary care teaching hospital in North India. The study was approved by the Institutional Ethics
Committee prior to initiation, and all participants provided written informed consent before
enrolment.

Study Population

Patients diagnosed with allergic rhinitis (AR) on clinical grounds were included. Diagnosis was
established based on characteristic nasal and ocular symptoms such as sneezing, rhinorrhoea, nasal
obstruction, nasal itching, and conjunctival irritation, persisting for at least one year.
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Inclusion criteria:

e Age >18 years.

o Both sexes.

« Patients with a confirmed diagnosis of allergic rhinitis with or without concomitant asthma.
o Willingness to provide informed consent and adhere to study procedures.

Exclusion criteria:

« Patients with chronic sinusitis, nasal polyps, or upper respiratory tract infection during the study
period.

o History of hypersensitivity to study drugs.

e Pregnant or lactating women.

« Patients with significant hepatic, renal, or cardiovascular comorbidities.

o Patients on concomitant medications likely to interfere with study outcomes (e.g., systemic
corticosteroids, immunotherapy).

Study Groups and Treatment

Eligible patients were assigned to one of the following groups based on physician prescription
patterns:

o Group A: Montelukast 10 mg + Levocetirizine 5 mg fixed-dose combination, once daily.

o Group B: Montelukast 10 mg + Bilastine 20 mg fixed-dose combination, once daily.

Both groups received treatment for 28 consecutive days. Drug formulations included both branded
and generic products available in the Indian market.

Study Assessments

1. Quality of Life Assessment: Quality of life was evaluated using the WHO-5 Well-Being Index at
baseline and day 28. This self-reported tool consists of five positively phrased items scored on a
6-point Likert scale. Higher scores indicate better subjective well-being.

2. Cost Analysis: Direct medical cost was calculated based on the average retail price of ten widely
available branded and generic fixed-dose combinations of each regimen. The 28-day treatment
cost for each participant was derived and averaged for both groups.

3. Cost-effectiveness ratio (CER): defined as the cost per unit reduction in TNSS from baseline to
day 28.

Sample Size

The study enrolled patients consecutively until 60 eligible participants completed follow-up, with 30
patients in each treatment group. Sample size was based on feasibility and the observational design,
rather than a priori power calculation.

Statistical Analysis

Data were entered into Microsoft Excel and analyzed using SPSS software. Continuous variables were
expressed as mean + standard deviation. Intergroup comparisons were made using the unpaired
Student’s t-test for continuous variables and the chi-square test for categorical variables. A p value
<0.05 was considered statistically significant.

RESULTS

Participant baseline characteristics

Sixty patients completed follow-up (n=30 per group). Baseline characteristics were comparable
between groups. Mean baseline TNSS was 9.15 + 1.17 in the montelukast—levocetirizine group
(Group A) and 9.57 = 1.27 in the montelukast-bilastine group (Group B). Baseline WHO-5 was 11.61
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+2.52 (Group A) and 10.70 + 2.12 (Group B). Age and the distribution of AR alone vs AR + asthma
were also balanced. (Table-1)

Table 1: Baseline characteristics of study participants

Parameter Group A (Montelukast + Group B (Montelukast + p
Levocetirizine, n=30) Bilastine, n=30) value

Age (years), mean £ SD 1 32.33+11.88 31.50+£9.30 NS

AR alone (%) | 17 (56.7%) 21 (70%) -

AR with asthma (%) | 13 (43.3%) 9 (30%) —

Baseline TNSS, mean + SD \ 9.15+1.17 957 +1.27 0.31

Baseline WHO-5, mean + SD | 11.61+252 10.70 £ 2.12 0.22

Quality of life (WHO-5 wellbeing score) & Asthma subgroup ACQ-7 score

Both regimens produced large and comparable gains in well-being over 28 days. Mean WHO-5
improvement was +9.43 + 3.24 (Group A) versus +9.24 = 2.57 (Group B), p = 0.80; median
improvements were 9.25 and 9.65, respectively (ranges: 2.5-16.2 and 3.7-13.4).

In the subgroup of patients with asthma, the mean reduction in ACQ-7 scores from baseline to day 28
was 2.52 + 0.91 in Group A and 2.88 £ 0.45 in Group B. Although numerically higher in Group B,
this difference did not reach statistical significance (p = 0.28) (Table-2, Figure-1)

Table 2: Change in TNSS, WHO-5 and Asthma Subgroup ACQ-7 scores from baseline to day 28

Outcome Group A (n=30) Group B (n=30) p value
TNSS reduction, mean + SD | 6.64 +1.60 6.54 +1.38 0.81
WHO-5 improvement, mean + SD 19.43+3.24 9.24 + 2,57 0.80
WHO-5 improvement, median (range) | 9.25 (2.5-16.2)  9.65 (3.7-13.4) —
Mean ACQ-7 Reduction 1 252+0.91 2.88+£0.45 0.28
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Figure 1: Box plot showing the change in WHO-5 Well-Being Index scores from baseline to
day 28 in both groups. Both combinations produced significant intra-group improvement with
no statistically significant difference between groups (p = 0.80).

Direct drug costs (28-day horizon)

Using a market-basket of ten brands per combination, the average 28-day cost was ¥403.84 +3212.90
for montelukast—levocetirizine and 3457.99 + X139.56 for montelukast—bilastine. Example price
dispersion illustrates wide brand-level variation (e.g., levocetirizine FDCs ranged from 1.80 to
%23.04 per tablet; bilastine FDCs from %5.00 to %23.00 per tablet). (Table-3)
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Table 3: Average 28-day cost of therapy

Combination Mean = SD cost (2) Cost per tablet range (3)
Montelukast + Levocetirizine | 403.84 + 212.90 1.80 - 23.04
Montelukast + Bilastine | 457.99 + 139.56 5.00-23.00

Cost-effectiveness

From baseline to Day 28, mean TNSS reduction was 6.64 £+ 1.60 in Group A and 6.54 + 1.38 in Group
B; the inter-group difference was not significant (p = 0.81). The mean cost-effectiveness ratio
(CER)—defined as cost per unit TNSS reduction—was %60.82 + %32.06 for montelukast—
levocetirizine and X70.03 + %21.34 for montelukast—bilastine; the inter-group difference was not
statistically significant (p = 0.511). (Figure-2)

Cost-effectiveness ratio comparison (28 days)

60 |

40 F

CER (X per unit TNSS reduction)
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Montelukast + Levocetirizine Montelukast + Bilastine

Figure 2: Mean cost-effectiveness ratios.Bar chart shows mean CER (cost per unit TNSS
reduction) between montelukast-levocetirizine and montelukast—bilastine groups).

DISCUSSION

The present 28-day observational study found that both fixed-dose combinations—montelukast—
levocetirizine and montelukast-—bilastine—produced large, comparable gains in patient well-being
(WHO-5) and similar reductions in symptom burden (TNSS). Although acquisition costs were
modestly lower for the levocetirizine combination, between-group differences in the cost-
effectiveness ratio (cost per unit TNSS reduction) did not reach statistical significance, indicating
broadly equivalent short-term value in routine care.

Our pharmacoeconomic signal favouring levocetirizine is consistent with randomized evidence
showing that a montelukast—levocetirizine regimen can deliver favourable cost-effectiveness relative
to alternative second-generation antihistamine combinations, despite small differences in symptom
scores?t. Longer-horizon studies in persistent AR likewise report that levocetirizine improves quality
of life while reducing overall disease costs, reinforcing the plausibility of the present short-term
findings?3.

Bilastine’s clinical appeal resides in its non-sedating profile and preserved psychomotor
performance—features that matter to patients who prioritize daytime alertness. Controlled driving
studies show no meaningful impairment at therapeutic doses, and neuroimaging work demonstrates
negligible central H1-receptor engagement compared with sedating comparators, aligning with real-
world impressions of low CNS burden®® 2. These characteristics can justify selection of the bilastine
combination for individuals whose occupations or daily activities are sensitive to even mild sedation.
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Therapeutically, the combinations assessed here are congruent with guideline-consistent
pharmacotherapy. ARIA’s 2016 revision supports the use of second-generation H1-antihistamines
and recognizes leukotriene receptor antagonists as an option in selected patients—particularly when
rhinitis coexists with asthma as part of a unified airway concept—providing a mechanistic rationale
for montelukast—antihistamine pairings in practice®.

This study has limitations. Its 28-day horizon and observational design limit causal inference and
preclude assessment of seasonal variability, adherence durability, or health-care utilization. Only
direct drug costs were analysed; indirect costs (e.g., productivity losses) often dominate the economic
burden of AR and should be incorporated in future evaluations. Larger, randomized, multicentre
studies that include cost-utility endpoints and longer follow-up would strengthen the evidence base
and allow subgroup analyses (e.g., comorbid asthma).

Overall, both combinations improved patient-reported well-being and symptoms over 28 days with
broadly comparable short-term value. Montelukast—levocetirizine offers a small economic edge
driven by lower acquisition cost, whereas montelukast-bilastine provides a non-sedating alternative
that may be preferable for patients who prioritize cognitive performance. These findings support a
tailored, value-conscious approach to AR management consistent with contemporary guidance®.

CONCLUSION

This prospective observational study demonstrated that both montelukast—levocetirizine and
montelukast-bilastine fixed-dose combinations provide significant and comparable improvements in
quality of life and symptom relief in patients with allergic rhinitis. While montelukast—levocetirizine
showed a modest pharmacoeconomic advantage due to lower acquisition cost, the difference in overall
cost-effectiveness was not statistically significant. Montelukast—bilastine, by contrast, offers the
advantage of a non-sedating profile, which may be particularly valuable for patients whose
occupational or academic performance requires sustained alertness.
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