Disease Severity of Patients with High Blood Eosinophil Counts Treated for COPD Exacerbation with or Without Oral Corticosteroids

Marjan Kerkhof', Isha Chaudhry’, Janwillem Kocks?, lan Pavord®, David Halpin*, Omar Usmani®, Tamsin Morris®, Marianna Alacqua’, David Price'®

"Observational and Pragmatic Research Institute, Singapore; 2University of Groningen, Groningen, The Netherlands; ®Nuffield Department of Medicine and Oxford Respiratory NIHR BRC, University of Oxford, Oxford, United Kingdom; “Royal Devon and Exeter NHS Trust, Exeter, United Kingdom;
SImperial College London, London, United Kingdom; éAstraZeneca, Luton, United Kingdom; “AstraZeneca, Cambridge, United Kingdom; 8University of Aberdeen, Aberdeen, United Kingdom

Rationale: Patients with chronic obstructive pulmonary disease (COPD)

with elevated blood eosinophil counts (BEC) have greater response to oral
corticosteroids (OCS) than those with lower BEC (Chest 2016;150:320-28).
We aimed to compare disease severity and medication characteristics of
COPD patients with BEC =250 cells/uL who were treated with OCS (with or
without antibiotics) with patients treated with antibiotics only for an exacerbation.

Methods: Combined UK electronic medical records from the Optimum
Patient Care Research Database and the Clinical Practice Research Datalink
were used to select patients with COPD who had BEC recorded on the day

of a COPD exacerbation (defined as a prescription for acute OCS with or
without antibiotics) and had not received OCS or antibiotic treatment in the

2 weeks prior to the exacerbation. Records for these patients were extracted
for 1 year prior to the exacerbation (baseline), and patients were followed for

6 weeks. Clinical and medications characteristics with a standardized mean
difference >10% between treatment groups (OCS with or without antibiotics vs.
antibiotics only) for patients with BEC =250 cells/uL were identified.

Results: Of 9,910 patients with COPD who had BEC recorded on the

day of COPD exacerbation, 3,594 (36%) had BEC =250 cells/uL. Of these
patients, 72.2% were treated with OCS with or without antibiotics for a COPD
exacerbation, and 27.8% were treated with antibiotics only. OCS-treated
patients had more exacerbations in the baseline period than patients treated
with antibiotics only (mean + standard deviation: 2.6 £ 2.2 vs. 1.8 £ 2.3,
respectively). Compared with patients treated with antibiotics only, a greater
percentage of OCS-treated patients experienced breathlessness, as measured
by the modified Medical Research Council dyspnea scale, and substantial
airflow obstruction, as indicated by percent predicted forced expiratory
volume in 1 second. In addition, a greater percentage of OCS-treated patients
exhibited severe disease symptoms and greater exacerbation risk as indicated
by Global Initiative for Chronic Obstructive Lung Disease group D classification,
and by their treatment with triple therapy (inhaled corticosteroids, long-acting
muscarinic antagonists, and long-acting {3,-agonists).

Conclusion: COPD patients with BEC =250 cells/uL treated with OCS for
an exacerbation have more severe disease than patients treated with
antibiotics only.

e Approximately 30—-60% of patients with chronic obstructive pulmonary
disease (COPD) have blood eosinophil concentrations =2%'*

¢ Blood eosinophil counts may be a useful biomarker to guide treatment
decisions, as greater counts have been associated with better response to
corticosteroid treatment®®

e Bafadhel et al. reported that patients with blood eosinophil concentrations
>2% at onset of an outpatient-managed exacerbation responded to
prednisolone (oral corticosteroids [OCS]), whereas those with eosinophil
concentrations <2% had a greater rate of treatment failure with OCS than
with placebo’

e To follow up on this finding, the BLood eosinophil counts in guiding ANti-
inflammatory treatment of COPD exAcerbations (BLANCA) study was
designed to evaluate whether blood eosinophil counts measured during
exacerbations can be used as a biomarker to identify specific clinical
phenotypes of COPD exacerbations that respond to OCS treatment in a
real-life setting

In this analysis of BLANCA data, we compared baseline disease severity

and medication use for patients with COPD and blood eosinophil counts
>250 cells/uL treated with OCS with or without antibiotics vs. patients treated
only with antibiotics.

Study Design

BLANCA was a historical observational database study

UK electronic medical records for patients with COPD were selected from
the Optimum Patient Care Research Database and the Clinical Practice
Research Datalink

Patients with physician-diagnosed COPD selected from the databases for
this analysis met the following criteria:

- =1 exacerbation treated in a primary care setting with OCS and/or
antibiotic prescriptions (during or after 2005)

- 240 years of age at the date of the COPD exacerbation

- Blood eosinophil count recorded on the same day as an exacerbation
(index date)

- No OCS and/or antibiotic use during the 2 weeks before the exacerbation

- Valid continuous data in the baseline year before and for =6 weeks after
the index date

For patients with multiple eligible exacerbations, the most recent

exacerbation was selected for this analysis

Duplicate records were removed to create a combined data set of unique
patients. Records for these patients were extracted for 1 year before
(baseline) and 6 weeks after the exacerbation.

From these data, we identified clinical and medication characteristics that
demonstrated a relevant difference between treatment groups (OCS with
or without antibiotics vs. antibiotics only) for patients with blood eosinophil
counts =250 cells/uL

A relevant difference was defined as a significant difference with a
standardized mean difference (SMD) >0.1

Statistical Methods

e Differences between treatment arms for baseline demographics and other
patient characteristics were quantified with the SMD

e All SMD values >0.1 were statistically significant (p<0.05). Therefore,
p-values are not presented.

e Atotal of 9,910 patients met inclusion criteria (Figure 1)

e Baseline patient demographics were similar between groups receiving OCS
with or without antibiotics vs. antibiotics only (Table 1)

e Baseline comorbidities were similar between treatment groups; hypertension
and depression/anxiety were the most prevalent comorbidities across both
treatment cohorts (Table 1)

e Of patients who experienced any exacerbations, 72% were treated with OCS
(with or without antibiotics) and 28% were treated with antibiotics only

Figure 1. Patient Selection Process

Diagnostic read code of COPD
OPCRD (n=154,722; 100.0%) | CPRD (n=217,371; 100.0%)

No COPD exacerbation during or after 2005 ‘

e > OPCRD (n=53,099; 34.3%) | CPRD (n=67,389; 31.0%)
Exacerbation during or after 2005
OPCRD (n=101,623; 65.7%) | CPRD (n=149,982; 69.0%)
} AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA > No eosinophil measurement <3 days before exacerbation
OPCRD (n=91,292; 59.0%) | CPRD (n=130,975; 60.3%)
Eosinophil measurement <3 days before exacerbation
OPCRD (n=10,331; 6.7%) | CPRD (n=19,007; 8.7%)
} ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ > OCS and/or antibiotic use 2 weeks before exacerbation
OPCRD (n=1,633; 1.1%) | CPRD (n=2,328; 1.1%)
No OCS and antibiotic use 2 weeks before exacerbation
OPCRD (n=8,698; 5.6%) | CPRD (n=16,679; 7.7%)
} ____________________________________ > <1 year of continuous practice records before index date
OPCRD (n=1,565; 1.0%) | CPRD (n=2,119; 1.0%)
=1 year of continuous practice records before ion
OPCRD (n=7,133; 4.6%) | CPRD (n=14,560; 6.7%)
} AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA > Age <40 years on index date
OPCRD (n=32; <0.01%) | CPRD (n=25; <0.01%)
Age 240 years at exacerbation
OPCRD (n=7,101; 4.6%) | CPRD (n=14,535; 6.7%)
} ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ > Receiving maintenance OCS in the baseline period
OPCRD (n=283; 0.2%) | CPRD (n=984; 0.6%)
Not receiving maintenance OCS
OPCRD (n=6,818; 4.4%) | CPRD (n=13,551; 6.2%)
} ____________________________________ > Duplicate records from OPCRD removed
OPCRD (n=630; 0.4%) | CPRD (n=0)
Unique records in OPCRD & CPRD
OPCRD (n=6,188; 4.0%) | CPRD (n=13,551; 6.2%)
} AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA > Nonlatest exacerbation recorded
OPCRD (n=839; 0.5%) | CPRD (n=2,432; 1.2%)

OPCRD (n=5,349; 3.5%) | CPRD (n=11,119; 5.1%)

‘ Most recent exacerbation recorded (index date)

Eosinophil measurement taken 1-3 days before exacerbation
OPCRD (n=1,851; 1.2%) | CPRD (n=4,095; 1.9%)
6 weeks of outcome data unavailable
OPCRD (n=197; 0.1%) | CPRD (n=415; 0.2%)

Total: 9,910; OPCRD (n=3,301; 2.1%) | CPRD (n=6,609; 3.0%)

1=3,594 (36%)

COPD, chronic obstructive pulmonary disease; CPRD, Clinical Practice Research Datalink; OCS, oral corticosteroids; OPCRD, Optimum Patient Care
Research Database.

1=6,316 (64%)

Table 1. Demographics and Clinically Relevant Baseline Characteristics of
Patients with Blood Eosinophil Counts =250 cells/pL

Antibiotics | OCS with or without
only antibiotics
(n=998) (n=2,596)
Age at index date [years], mean (SD) 70.4 (10.4) 71.2 (10.2) 0.074
Female, n (%) 456 (45.6) 1,210 (46.6) 0.018
i 0,
Boﬂgn"r?q?ssssn:g dexn 92 552)4) 2’??76(23%1)
ﬁnderwelght (<18.5 kg/m?) 304 (31.9) 824 (33.0) e
ormal (18.5-<25 kg/m?)
) 305 (32.0) 797 (31.9)
Overweight (25-<30 kg/m?) 303 (31.8) 758 (30.4)
Obese (=30 kg/m?) ' '
. . 5
SmNoc:(r::\ngi]SsST:;us closest to index date, n (%) 988 (99.0) 2,568 (98.9)
Nonsmoker 131 (13.3) 340 (13.2) 0.018
Current smoker ZERETE B .
558 (56.5) 1,482 (57.7)
Ex-smoker
Baseline comorbidities, n (%)
Active asthma? 148 (14.8) 408 (15.7) 0.025
Pneumonia 27 (2.7) 56 (2.2) 0.036
Active rhinitis® 22 (2.2) 49 (1.9) 0.022
Eczema 54 (5.4) 142 (5.5) 0.003
Nasal polyps 0(0.0) 10 (0.4) 0.088
Gastroesophageal reflux 180 (18.0) 483 (18.6) 0.015
Depression/anxiety 366 (36.7) 969 (37.3) 0.014
Sleep disorders 49 (4.9) 82 (3.2) 0.089
Obstructive sleep apnea 8(0.9) 13(0.5) 0.006
Cardiovascular disease® 104 (11.1) 276 (11.3) 0.002
Heart failure 40 (4.3) 104 (4.9) 0.028

QOCS, oral corticosteroids; SD, standard deviation; SMD, standardized mean difference.

“Defined as the presence of asthma diagnostic or monitoring code after the second COPD diagnosis code.

“Defined as the presence of a rhinitis diagnostic code in the year before the index date.

“Diagnosis of coronary heart disease and/or stroke and/or peripheral arterial/vascular disease and/or heart failure and/or diseases of the aorta.

e At exacerbation, 36% of patients overall had elevated blood eosinophil
counts (=250 cells/uL)

e A greater percentage of patients with blood eosinophil counts =450 cells/uL
at exacerbation were treated with OCS compared with patients with blood
eosinophil counts <450 cells/uL (77% vs. 72%, respectively)

e Very high blood eosinophil counts (=650 cells/uL) were more common for
patients treated with OCS than for patients treated with antibiotics only
(5.2% vs. 3.3%, respectively; Figure 2)

Figure 2. Blood Eosinophil Counts at Exacerbation (n=9,910)
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OCS, oral corticosteroids.

Baseline Disease Severity

e Compared with patients treated with antibiotics only, patients treated with
OCS with or without antibiotics represented a population with more severe
disease (Figure 3), as evidenced by:

- More frequent COPD exacerbations

- Reduced FEV,

- Increased dyspnea (per the modified Medical Research Council
dyspnea scale)

- Greater likelihood of classification in Global Initiative for Chronic
Obstructive Lung Disease group D (2017), indicating greater symptom
severity and exacerbation risk

- Greater likelihood of being treated with triple therapy, defined as inhaled
corticosteroids/long-acting B,-agonists/long-acting muscarinic antagonists
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Figure 3. Measures of Baseline Disease Severity for Patients with COPD and
Baseline Eosinophil Counts =250 cells/pL Treated with OCS with or Without
Antibiotics or Antibiotics Only for an Exacerbation
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COPD, chronic obstructive pulmonary disease; FEV,, forced expiratory volume in 1 second; GOLD, Global Initiative for Chronic Obstructive Lung
Disease; mMRC, modified Medical Research Council dyspnea scale; OCS, oral corticosteroids.

Conclusions

e \When measured during a COPD exacerbation, blood eosinophil counts
were >250 cells/pL for 36% of patients with COPD

e 72% of patients who experienced exacerbations were treated with OCS
with or without antibiotics

e A greater percentage of patients with COPD and blood eosinophil counts
>250 cells/uL treated with OCS with or without antibiotics had more severe
disease, experienced more frequent prior exacerbations, and were more
often treated with triple therapy before exacerbation vs. patients treated
with antibiotics only
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