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Pathology behind asthma

Eosinophil 
Airway 
Inflammation
❖ Main cause of late-phase airway 

inflammation
❖ Th2 cells produce a cytokine 

environment (Il-5 and IgE antibodies) -
infiltration and activation of eosinophils

❖ Degranulation      epithelial damage 
and airway hyper-responsiveness

Background



Sputum vs Blood Eosinophil 
Counts

Sputum eosinophil has been the current biomarker used in determining future 
exacerbation of asthma symptoms and disease severity

Limitations of Sputum Eosinophil:
(1) Sputum eosinophil count was only available in a limited number of GP surgeries
(2) Very small cohort studies have been done to prove the link between sputum 

eosinophil count and asthma exacerbations

Advantages of Blood Eosinophil:
(1) Blood eosinophil count is available to every GP doctor.

Reason of Study

KV1
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KV1 small cohort studies were done on highly characterised patients and not reflective of patients in the general 
community setting
Keeran Vickneson, 24/11/2015



Design of the UK Cohort 
Study

Historical cohort study (one of the largest studies conducted)

Study Design

Study centre
Funding by Teva Pharmaceuticals

Aims
Primary aim
Investigating the relation between blood eosinophil count with asthma 
exacerbations and asthma control during the subsequent year

Secondary aim
Identification of potential relations between demographic and clinical 
characteristics  and prospective risk of raised eosinophil counts

Study type



Study Design

Inclusion criteria:
❖ Asthma diagnosis
❖ Recorded blood eosinophil count
❖ 1 year of continuous records (before 

and after their their most recent 
blood eosinophil count

❖ Aged between 12-80
❖ Presence of smoking status

Exclusion criteria:
❖ Diagnosed with other chronic 

respiratory diseases
❖ Eosinophil count >5000 per µL 

(avoidance of extreme outliers

Cohort study data was obtained from 
the OPRCD and CPRD databases -
248858 patients met study eligibility 
criteria but only 130248 (52%) had a 
recorded blood eosinophil count

KV2
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KV2 patient data was cross-referenced to avoid duplication of individual studied
Keeran Vickneson, 22/11/2015



TimeIndex Date
(date of last eosinophil count)

1-year baseline period 1-year outcome period

Patients were divided into two cohorts
- Blood eosinophil count of 400 cells per µL or less
- Blood eosinophil count of >400 cells per µL

Study Design

Categorical Variables were measured using the chi-squared test (patient 
demographics, comorbidities, severe exacerbations, acute respiratory events, asthma 
control, etc.)
Variables measured on the interval or ratio scale were compared with a t test or a 
Mann-Whitney U test



OutcomesBaseline

Outcome

16% of patients had raised blood eosinophil count (>400 cells per µL)

Incidence rate
(when compared to <400 

cells per µL )

42% higher rate of getting severe 
asthma exacerbations

28% higher rate of getting acute 
respiratory events

Odds ratio
(when compared to <400 

cells per µL )

22% lower 
chance of 

achieving risk-
domain asthma 

control

26% lower 
chance of 

achieving overall 
asthma control

Outcom
es



Severe Exacerbations Acute Respiratory Events

Risk-Domain Asthma Control Overall Asthma Control

401-500 cells per µL had a 16% higher chance
901-1000 cells per µL has a 102% higher chance <200 cells per µL

compared against

Outcomes

Comparison 
between blood 
eosinophil count 
and risk of 
severe 
exacerbations



Added value of the study

13552 patients from both cohorts had completed an 
OPCRD asthma questionnaire (able to compare GINA 
current clinical control with the eosinophil cohorts

❖ Eosinophilia was associated with increased risk of 
exacerbations within GINA partly controlled and 
controlled categories

❖ Dissociation between symptoms and risk of 
exacerbations for patients with severe asthma

OutcomesKV3
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KV3 Blood eosinophil count was more strongly associated with risk of exacerbations than frequency of daily 
symptoms

Using current symptom control may not be sufficient to assess current asthma control - other predictors of risk 
need to be used
Keeran Vickneson, 24/11/2015



Conclusion
❖ Eosinophilia is a good biomarker for future asthma exacerbations or poor asthma 

control regardless of current symptoms
❖ Identification of asthmatic patients with milder clinical phenotype
❖ Prescription of greater doses of inhaled corticosteroid or prescription of 

mepolizumab and reslizumab (monoclonal antibodies directed against IL-5 - inhibit 
eosinophilic airway inflammation)

Conclusion



Limitations
❖ Observation studies can only show association and not causation
❖ Analysis was based on a single blood eosinophil count per patient
❖ Type of medication taken before the blood eosinophil measurement (oral 

prednisolone??)
❖ Funding from Teva Pharmaceuticals - coincidence of paper publication with end-

stage clinical trials of reflizumab

Limitation

KV4
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KV4 Cannot assume that a raised blood eosinophil count causes increased exacerbations - its more of a biomarker 
for asthma

Restrictions of available data - know whether they are smokers, ex-smokers or non-smokers (no idea on pack 
years)

Most of the patients were on inhaled asthma therapy - treatment with ICS  could alter blood eosinophil counts
Keeran Vickneson, 24/11/2015
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