
INTRODUCTION

•	 Asthma is a chronic inflammatory airway disease characterized by 
recurrent exacerbations1,2 and reversible airflow limitation.3 

•	 Approximately 5–10% of patients with asthma have severe uncontrolled 
asthma,4 which is associated with significant impairment to health-
related quality of life5 and substantial healthcare-related costs. 
—	�Overall costs in patients with severe uncontrolled asthma 

account for more than 60% of all asthma costs.6 

•	 A common phenotype of severe uncontrolled asthma is type 2 
asthma,7 which is triggered by inhaled antigens, allergic sensitization, 
and an inflammatory response caused by deviation of the T helper 2 
(Th2) cell immune system, and infiltration of activated mast cells, 
eosinophils (EOS), neutrophils, and basophils.8,9 

•	 The Global Initiative for Asthma (GINA) 2019 guidelines recommend  
several criteria that can help identify patients with type 2 asthma, 
including blood EOS count ≥150/µL and/or fractional exhaled nitric 
oxide (FeNO) ≥20 ppb.10

—	�The tailoring of asthma therapy based on baseline FeNO and 
EOS count has been shown to be effective in improving  
asthma-related outcomes.11,12 

•	 Given the updated GINA 2019 guideline recommendations, there is 
a need to understand the rate of EOS and FeNO biomarker testing 
in real-world clinical practice.

OBJECTIVES

•	 To assess EOS and FeNO testing rates in patients with severe 
asthma from Q2, 2018 to Q3, 2018. 

•	 To estimate the proportion of patients with severe asthma with 
EOS count <150/µL who have had a FeNO test performed in  
France, Germany, Italy, Spain, and the United Kingdom (UK) 
(EU5 countries), based on data from medical records.

METHODS

•	 Physician practices, including pulmonologists and allergists, from the 
EU5 countries were contacted to identify a convenience sample of up 
to seven consecutive patients with severe asthma seen at their 
practice from Q2, 2018 to Q3, 2018.13 

•	 Physicians reviewed medical charts of patients with severe asthma 
defined as having: either ≥3 months of treatment with high-dose 
inhaled corticosteroid/long-acting β-agonist during the 6 months 
and ≥1 asthma exacerbation or were on maintenance oral 
corticosteroids (mOCS) (ie, ≥3 months of persistent treatment with 
at least 5 mg of OCS per day) during the 6 months. 

•	 Physicians abstracted medical history during the past 12 months 
from patient records and reported:
—	demographics and type 2 comorbidities
—	exacerbation history (defined as worsening of asthma symptoms  

	 requiring OCS use or emergency/inpatient visit related to asthma). 
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Table 1. Demographics and clinical characteristics of patients with severe 
asthma†

EU5
(n=420)

Mean age (SD), years 46.3 (±14.3)

Female, % 62.1

Mean no. exacerbations in the past 12 months 2.5 (±1.6)

Patients with at least two exacerbations in the past  
12 months, % 73.8

Patients with at least three exacerbations in the past  
12 months, % 38.6

Comorbidities, %

 Allergic rhinitis 54.1

 Atopic dermatitis 14.1

 Food allergy 10.0

 Nasal polyps 24.1

Patients with uncontrolled asthma (ERS/ATS definition of  
uncontrolled asthma‡), % 95.2

ATS, American Thoracic Society; ERS, European Respiratory Society; EU5, European Union 5 (France, 
Germany, Italy, Spain, the United Kingdom); OCS, oral corticosteroid; SD, standard deviation. 
†Defined as having either ≥3 months of treatment with high-dose inhaled corticosteroid/long-acting 
β-agonist and ≥1 asthma exacerbation, or were on maintenance OCS (ie, ≥3 months of persistent 
treatment with at least 5 mg of OCS per day).
‡Any one of the following four criteria met for uncontrolled asthma: 1) poor symptom control, ie, Asthma 
Control Questionnaire (ACQ) consistently ≥1.5 or Asthma Control Test (ACT) <20 (or “not well controlled” 
by National Asthma Education and Prevention Program or Global Initiative for Asthma guidelines over 
the 3 months of evaluation); 2) frequent severe exacerbations, defined as two or more bursts of systemic 
corticosteroids (≥3 days each) in the previous year; 3) serious exacerbations, defined as at least one 
hospitalization, intensive care unit stay, or mechanical ventilation in the previous year; 4) airflow limitation, 
ie, forced expiratory volume in 1 s (FEV1) <80% predicted (in the presence of reduced FEV1/forced vital 
capacity [FVC], defined as less than the lower limit of normal) following a withhold of both short- and  
long-acting bronchodilators.

•	 In addition, physicians also reported whether the patient had 
uncontrolled asthma at the time of assessment, based on the 
European Respiratory Society/American Thoracic Society (ERS/ATS) 
criteria for uncontrolled asthma.14

•	 The rates of EOS or FeNO testing during the past year among all 
patients with severe asthma, as well as rates of FeNO testing 
among patients with severe asthma with EOS count <150/µL,  
were reported. 

RESULTS

•	 A total of 218 physicians were contacted (178 pulmonologists and 
40 allergists). 

•	 Among the selected patients with severe asthma (n=420), mean 
age (standard deviation [SD]) for all patients in the EU5 countries 
was 46.3 years (±14.3); 62.1% were female (Table 1).  
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Figure 4. FeNO testing in adult patients with severe asthma with EOS  
count <150/µL

EOS, eosinophil; EU5, European Union 5 (France, Germany, Italy, Spain, the United Kingdom); FeNO, 
fractional exhaled nitric oxide; UK, United Kingdom.

Availability of Fractional Exhaled Nitric Oxide (FeNO) and Eosinophil (EOS) Count Data 
Among Patients with Severe Asthma in Five European Countries

Siddhesh Kamat,1 Imene Gouia,2 Jingdong Chao,1 Mark Small,3 Asif H. Khan,2 James Siddall3

1Regeneron Pharmaceuticals, Inc., Tarrytown, NY, USA; 2Sanofi on behalf of Modis, Chilly-Mazarin, France; 3Adelphi Real World, Bollington, Cheshire, UK

CONCLUSIONS

•	 Testing of EOS count is routinely performed among patients with 
severe asthma in the EU5. 

•	 FeNO testing is low overall, but continues to be low even among 
patients with severe asthma with EOS count <150/µL, which  
may limit the ability to identify patients with severe asthma with  
type 2 inflammation.  

•	 As tailored asthma treatment based on EOS and FeNO levels has 
shown to be advantageous in improving asthma outcomes in the 
scope of personalized medicine, practitioners may be able to 
identify additional patients with type 2 asthma by increasing FeNO 
testing among patients with severe asthma, specifically among 
those with EOS count <150/μL.
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Figure 1. EOS or FeNO testing in adult patients with severe asthma

EOS, eosinophil; EU5, European Union 5 (France, Germany, Italy, Spain, the United Kingdom);  
FeNO, fractional exhaled nitric oxide; UK, United Kingdom.
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Figure 2. EOS testing in adult patients with severe asthma

EOS, eosinophil; EU5, European Union 5 (France, Germany, Italy, Spain, the United Kingdom);  
UK, United Kingdom.
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Figure 3. FeNO testing in adult patients with severe asthma

EU5, European Union 5 (France, Germany, Italy, Spain, the United Kingdom); FeNO, fractional exhaled 
nitric oxide; UK, United Kingdom.

—	�73.8% of patients had at least two asthma exacerbations in the  
past 12 months; allergic rhinitis was the most prevalent type 2  
co-existing disease (54.1%), followed by chronic rhinosinusitis 
(24.5%) and nasal polyps (24.1%).

—	�95.2% of patients had uncontrolled asthma, based on ERS/ATS 	
criteria.

•	 A total of 84.5% of patients had either EOS or FeNO test results 
available in their medical records, with the highest proportion in the 
UK (93.8%) and the lowest proportion in Italy (68.9%) (Figure 1). 

•	 On average, 79.5% of patients with severe asthma in the EU5 
countries had EOS data, ranging from 64.4% (Italy) to 87.2% 
(Germany) (Figure 2).

•	 On average, 38.3% of patients with severe asthma in the EU5 
countries had FeNO data, ranging from 21.3% (France) to 53.8% 
(Spain) (Figure 3).

•	 FeNO testing rates remained low among patients with severe 
asthma with EOS count <150/µL; 46.9% for the EU5 region, with 
the lowest in France (28.6%) (Figure 4).


