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Introduction

Asthma is a complex inflammatory disease of the airways involving multiple genetic, environmental and
lifestyle-related factors [1]. Airway inflammation is driven by the recruitment of inflammatory cells, i.e.
eosinophils and/or neutrophils, produced in the bone marrow by myeloid stem cells [2]. Often, the
neutrophilic endotype represents a severe form of the disease, characterised by frequent respiratory
symptoms and hospital admissions, difficulty of treatment and poor prognosis [3]. The economic burden of
asthma is significantly influenced by the extent of poor disease control, which increases the use of hospital
services and causes loss of productivity and leisure time [4]. Cost-of-illness analysis [5] is an important
decision-making tool to quantify the economic burden of a disease and to plan cost-containment policies,
as information is collected at the individual level from representative samples of patients.

Aim
To provide a real-life assessment of the economic cost generated by poor disease control in adult patients
with neutrophilic asthma, identified from a random sample of the general population in Italy.

Methods

A prevalence-based cost-of-iliness study, which is a cross-sectional assessment of the economic impact of
the disease over one year, regardless of the date of onset [6], was performed on adult subjects with current
asthma and with low (<5000 cells/mm3; n=168, mean age 43.1 years, female 46.4%) or high (=5000
cells/mm-3; n=56, mean age 41.6 years, female 50.0%) blood neutrophils [7]. These patients were identified
within the Gene Environment Interactions in Respiratory Diseases (GEIRD; 2008-2014) survey in Verona,
Italy. GEIRD is an Italian population based (multi)case-control survey, where cases and controls were
recruited through a two-stage screening process (postal questionnaire and clinical examination). Information
on direct medical expenditures (number of emergency department visits and number of hospital admissions)
and on loss of productivity and leisure time (number of lost working days and number of days with limited
daily life activities, such as looking after the children, housework, studying) due to breathing problems in the
past 12 months was collected by a clinical interview [4]. All costs were calculated from the societal
perspective following the bottom-up approach based on 2013 rates, wages, and prices (obtained from official
Italian sources). The mean annual cost per patient (with the 95%Cl) was estimated separately by neutrophil
level (high vs low) using a two-part model (first part: logistic regression; second part: gamma regression) [8]
with robust standard errors. The 95% confidence limits of the mean survival time, considering cost as the
“time” variable, was computed for the patients with non-zero costs to relax the distribution assumption of the
conditional model, as it might be advantageous particularly for data with skewness and a heavy tail [9].

Results

The mean annual cost per patient due to poor disease control was 156 (95%Cl: 86-225) and 400 (95%Cl:
82-719) euro for the asthmatic subjects with low or high blood neutrophils, respectively. The individual
annual economic burden was 1,005 (95%Cl: 735-1,275) euro for the 26/168 (15.5%) patients with non-zero



costs and low blood neutrophils, whereas it was 2,241 (95%Cl: 981-3,501) euro for the 10/56 (17.9%)
patients with non-zero costs and high blood neutrophils. The 95% confidence limits of the mean survival
time in the two groups of patients (low blood neutrophils, 739-1,272 euro; high blood neutrophils, 999-3,484
euro) were similar to the 95% confidence limits of the mean annual cost per patient obtained using the
gamma model.

Conclusion

The individual annual cost due to poor disease control in adult patients with asthma from the general Italian
population increases significantly with the level of blood neutrophils. Our real-world estimates may be policy
relevant and can be used in combination with other information to develop a targeted perspective on
healthcare of patients with endotype with treatment difficulties.
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