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Pathology behind asthma

Background

Eosinophil
Alrway
Inflammatlon

+» Main cause of late-phase airway
mflammatlon

+ Th2 cells produce a cytokine
environment (lI-5 and IgE antibodies) -
infiltration and activation of eosinophils

+ Degranulation  epithelial damage
and airway hypes-responsiveness




Reason of Study

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.
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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



Study Design

Design of the UK Cohort

Study

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
|dentification of potential relations between demographic and clinical
characteristics and prospective risk of raised eosinophil counts

Study type

Historical cohort study (one of the largest studies conducted)




505 658 patients in OPCRD/CPRD

p| 189184 excluded because of no asthma diagnosis
k4
406 474 patients with asthma
> 62547 excluded because of other chronic respiratory
disease diagnosis
A4
343927 with no other chronic respiratory disease
60 611 excluded
f 13229 with <1 year before data extraction
47 382 with insuffident study period
h
283316 with 2 consecutive years of data
p| 29802 excluded age =12 or >B0years

¥

253514 aged 12-80 years

A J

248 858 with asthma diagnosis, no other chronic
respiratory diagnosis, aged 12-80years,
2 consecutive years of data, known smaoking
status

4656 excluded because no smoking status
available

¥

130248 patients with asthma and blood ecsinophil
count analysed

118610 excluded because of no blood eosinophil
count or uninterpretable eosinophil reading
{non-numerical or irvalid unit)

Kv2

Study Design

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

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
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Exclusion criteria:

+» Diagnosed with other chronic
respiratory diseases

+ Eosinophil count >5000 per pL
(avoidance of extreme outliers
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Kv2 patient data was cross-referenced to avoid duplication of individual studied
Keeran Vickneson, 22/11/2015



1-year baseline period 1-year outcome period
| )

Study Design

[ I

—|—,

Index Date
(date of last eosinophil count)

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

Categorical Variables were measured using the chi-squared test (patient

|

Time

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




. Total (n=130248)  Blood eosinophil cohort pvalue* Total (n=130248)  Blood eosinophil cohort p value® Outcomes
BaSE|Ine <400 cellsperpl.  >400 cells per pl =400 cellsperpl =400 cells per il
(n=109319) (n=20929) (n=109313) (n=20929)
Peripheral blood ecsinophil 200 (120-340) 200 (100-300) 580 (500-700) {Continued from previous page)
LT LS Risk-domainasthmacontrol, ~ 38960(299%)  32075(293%) 6885 (32.9%) <0-0001 O t
Sex, male 12067(323%)  33850(L0%)  B2090%) <0001 uncontrolied u C O m
Age (years) 4536-63) 50G7-63) 450161 <0001 ey asthma control 77255(593%)  63966(585%)  13289(635%)  <00001
BMI (kg/m’} 27(24-37) 28(24-32) 7(13-31) <0-00011 uncontrolled
ITREERE <0-0001 Courses of acute OC5** 00001
Mon-smokers 72552 (557%) 50066 (54-0%) 12586 (60-1%) 0 105606 (811%) 80453 (81.8%) 16243 (77.6%) e S
R 4a3(188%)  20998(192%)  3445(165%) 1 14101(109%)  11589(10.6%) 2602 (124%)
Exsmokers PI5I(E55%)  283IH59%) 4808(234%) - 10361(80%) 8277 76%) 2084(100%)
(::meﬁ FV, orpERE 840190 847196) B 70-96) tzmr Courses of antibiotics for LRTI 0129
None ] TrRRERT e 0 100448(840%)  01955(841%) 17493 (836%)
Allergic IL4R(288%)  30775(282%) 6773 (32.4%) 1 15491(11-5%) 12918 (11-8%) 2573(12:3%)
Non-allergic 7650 (5-0%) 6424 (5-0%) 1735 (5-9%) =2 5309(41%) 4446 (4-1%) 863 (41%)
Nasal polyps 5584 (4.3%) 3604 (3-4%) 1800 (9.0%)
Comorbid eczema 42065 (323%) 34136 (31.2%) 7920 (37-9%) <0.0001 0 . : : :
Comortiddietes aatem  nmmooe  mecsms  oom 107 Of patients had raised blood eosinophil count (>400 cells per uL)
Charlson comorbidity index <(0-0001
0 05700(735%)  B0541(737%)  15168(725%) - ;
-4 BIOETH) DO 4205 42% higher rate of getting severe
25 6229 (4.8%) 5388 (4.9%) 841 (4.0%) ;
Meanbusenetloodecsinophl  24420(188%)  7809G°1%)  1660054% <0000 : asthma exacerbations
e — Incidence rate
BTS therapy steps§ <0.0001
Notherapy 13488(104%)  T714(107%)  174(85%) (when compared to <400 \ : _
! useamzw) 220 BN cells per pL ) 28% hlgher rate of gettlng acute
2 A1978(G22%)  35498(325%) 6430 3L0%) :
3 20868(120%)  24066(228%)  4902(Z34%) respirato ry even ts
4 20218 (22-4%) 23080 (21-9%) 5238 (25.0%)
g 1133 (0.9%) 941 (0.9%) 192 (0.9%)
Asthma therapy <0-0001 E
None 13492 (10-4%) 11716 (107%) 1776 (8.5%) Od d S ratl O
SABA £SAMA uso@ize - BT - B9 Blood easinaphil cohort (when compared to <400
LABA +LAMA 588 (0.5%) 500 (0.5%) 79(0.4%) Outcome e — e
LTRA = LABA = LAMA 360 (0-3%) 304 (0-3%) G1({0-2%) (n=109319) (n=20929)
IS G0485(38-8%) 42786 (39-1%) 7600 (36-8%) :
ICS+LABA = LAMA 44430 (341%) 36698 (33-6%) 7741 (37-0%) Severe exacerbation \
ICS+LTRA + LABA « LAMA 6252 (4.8%) 5024 (4-6%) 1728 (5.9%) 0 90290 (82-6%) 16338 (781%) /
Other 53 (0-0%) 47 (0-0%) 6 (0-0%) 1 12437 (11-4%) 2762 (13-2%)
Daily dose of ICS (g/cay) A0(SEETS)  210(55548)  241(55592) 066 23 4660 (4.3%) 1305 (6:2%) 22% lower 26% lower
Sty 00001 -4 10308%) 524 25%)
0 105283 (80-8%) 89114 (81:5%) 16160 (773%) Acute respiratory event Ch a n Ce Of Ch a n Ce Of
1 15062(123%)  13108(120%) 2854 (136%) S1114 74.2% 1 (70.6% e : e
23 6438(4.9%) 5005 (47%)  1343(64%) i 133912 g:_?,:} l;:; 4 g?_%; achieving risk- achieving overall
“ /E5@0%)  2002018%) 56327%) 23 7456 (6:8%) 1787 (8.5%) domain asthma asthma control
Acute respiratory eventst <(0-0001
0 03I FI6%)  7BEBE(22%)  14335(685%) =4 2443 @2%) 67 G.0%) control
1 73350 (17.9%) 19408 (17-8%) 3051 (18.9%) Risk-domain asthma control 78976 (72-2%) 143690 (687%)
3 10354 (7-9%) 8432 (7.7%) 1922 (9-2%) Overall asthma control 46953 (43-0%) 7785 (37-2%)
24 3314 (25%) 2503 (2.4%) 721 (3-4%)

(Table 1 continues on next page)

Data are n (%).




Outcomes

ASevere Exacerbations . _..mesxa BACUte Respiratory Events,, . omsxay

201-300 celbperpl {n=25087) ™ 094 (0-91-0.98) 201-300 cells per pl. (=25 887 095 [0.92-0.98) :
301-400 cebs perpl (n-15030) | 108 (1.03-113) 301400 cell per pl. (r-15030) PEETSE Comparison
[aon-so0 col peryl n-865) [ o 116 105 124 401500 cells per L {n=865) - =l st B between blood
501600 cells per L [n=4928) - 134 (1-24-145) 501500 cells per pl [n=4528) - 171 {1-14-1.29) ‘ -
BO0-700 cells per pl [n=2726) - 171 (155189 601700 cells per pl. {re2726) - 150 [1:36-1.63) eosnnophll count
701-800 cells per pl (n=1631) —— 149 (131170 71 E00 cells per pl {n=1631} —_— 133 (1.20-148) and risk of
I B0 900 cells per pl. {n=5u7) —_— 158 (133-1-487) B00- 900 celis per pl. (n=047) —_ 13 (1-13-1.56) severe
501 1000 colls per pl (n=1019) ——  l02(172-236)| 9011000 cells per pl [r=1019) 172151135 :
1000 cells per L. {re 1009) ——  23T[L99-271 1000 cells per pil {r=1018) 13673217 exacerbations
a5 07 18 15 2025 85 oF 10 15 2025
Addjercted RE Adjussesd AR
¢ Risk-Domain Asthma Control — Overall Asthma Control ot OR (957
201-300 cells per pil {n=25 883) . 1.00 {0-IF-1.03) 201-300 cells per pl. (=25 887 - 092 [0.90-0-95)
301500 colls per . (n=15030) u 095 [0-93-0.58) 301-400 colls per . (R=15030) . 0-86 (0-83-0-85)
402500 cell per L (n-8653) - 087 o208 o1 S0 cllsperyl 8653w 080 (077-084)
501600 cells per L [n=4928) - 081 {076-0.86) 501500 cells per pl [n=4528) - 072 (0-68-097)
600700 cells per pl [n=2726) - 0971 (0-65-0.77) G01-700 colls perpl (e 2726) - 065 (0-60-0:71)
701-800 cells per pl {n=1631) —_— 069 (0.63-076) 701-E00 celbs perpl (1631}  —— 063 [0F-070)
B0 500 cells per pl. n=5.47 —_— 071 [062-0.81) Bol-900 cebsperpl (=947 —— 062 [0.54-0-71)
901- 1000 colls perpl (n=1019]  —— 060 (0.53-0.68) 901-1000 cells per pl (Re1019) —— 059 (0.52-0.68)
>1000 cells perpl (e 1008) —e— 0.4 (0-43-0:55) 1000 cells per pil {re1015) —— 0-4E (0-42-0-55)
m3 o5 0OfF 10 15 20 03 ©05 OF 10 15 20
Adfursted OR Adjerted OR

401- Il L h 16% hiah h compared against
01-500 cells per pL had a 16% higher chance oo

901-1000 cells per pL has a 102% higher chance



w

Added value of the study

Total (n=13552)*  Blood eosinophil cohort pvaluet
<400 celsperpl  >400 cells per pl
(n=11355} (n=2157)
Controlled 1481 (10-9%) 1282 (11-3%) 199 (9-1%) 0005
Fartly controlled 8128 (60-0%) 6763 (59-6%) 1365 (62-1%)
Uncontrolled 3043 (29-1%) 3310 (29-2%) 633 (28-8%)

Data are n (%) GINA=Global Initiatve for Asthma.® * GINA control datawere available for 13 552 (10-4%) of the overall
patient population of 130248 f°.

Table 4: GINA current climical control by blood eosinophil cohort

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

Outcomes
0 (p=0-052) 1(p=0-057) 23 (p=0-828) 24 (p=0-682)
100 2 [ | |_ | |_ | [ _|
50 - - — ]
20+
£ 70
B
I 60
B
B 504
5
5 404
g
£ 304
204
10+
0 T T T T T T T
=400 =400 <400 =400 <400 » 400 =400 =400
GINA control category
O Controlled = Partly controlled  Hl Uncontrolled
B
Controlled (p=0-438) Partly controlled (p<0-001) Uncontrolled (p<0-001)
1 1 1
1004
50—
20
£ 704
B
Z 60
B
5 50—
5
£ 40
a
£ 30
20—
10
o | I -
=400 =400 ' =400 ' =400 =400 =400
Eosinophil cohart (cells per pl)
MNumber of severe exacerbations

Co 1 B33 =4
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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

Conclusion

» Eosinophilia is a good biomarker for future asthma exacerbations or poor asthma

control regardless of current symptoms
» ldentification 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)



Limitation

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
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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



Respiratory Journal Club 2015

Questions

Keeran Vickneson

Excuse me, can you help me:
- I'm a little puffin."




