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ECLIPSES8 ki3 Blood = 2% of total Some evidence of clinical benefit in
leukocytes or = 150 cells/  patients with blood eosinophil counts
pL; sputum = 2% of total ~ persistently = 2% vs <2% for blood and
leukocytes sputum counts.

TRISTANS1 Salmeterol 50ug BID vs fluticasone  Blood = 2% of total Greater reduction in moderate/severe
propionate 500ug, vs salmeterol 50ug leukocytes exacerbation rates for patients who
+ fluticasone propionate 500ug BID, received ICS/LABA with = 2%
vs placebo eosinophils vs <2%

ISOLDES6 Fluticasone propionate 500ug BID vs Blood = 2% of total Patients with = 2% eosinophils had
placebo leukocytes slower rates of FEV1 decline.

FLAMES7 Indacaterol 110ug + glycopyrronium Effect of indacaterol-glycopyrronium
50ug QD vs salmeterol 50ug + vs fluticasone-salmeterol on COPD
fluticasone 500ug BID exacerbations independent of baseline

eosinophil count.

WISDOMS53 Tiotropium 18ug QD, salmeterol Blood = 2%, = 4%, = Baseline blood eosinophil counts of
50ug BID + fluticasone propionate 5% and = 6% of total = 4% or 300 cells/uL correlated with
500pg BID for 6 weeks, then patients leukocytes; = 150, = 300, the most deleterious effect of ICS
were randomized to continued triple  and = 400 cells/uL withdrawal on moderate or severe
therapy or gradual withdrawal of exacerbation rates in patients with
fluticasone propionate over 12 weeks severe-very severe COPD.

FORWARDS55 Beclomethasone dipropionate Blood <100, <182, <280, Pattern of increasing exacerbation
(100pg)- formoterol fumarate (6pg)  and = 280 cells/uL frequency at the highest quartile (=
BID vs formoterol fumarate 12ug 280 cells/uL) in patients treated with
BID formoterol fumurate alone.

NCT0122727854  Benralizumab 100 mg SC injection Blood <150, = 150, <200, Numerical but nonsignificant
Q4W for first 3 doses, then Q8W for = 200, <300, and = 300 improvements in acute exacerbations,
next five doses cells/uL quality of life, and FEV1 noted in the =

200 and = 300 cells/uL groups.

NCT01009463 and  Fluticasone furoate/vilanterol Blood 2.4% of total Linear relationship between eosinophil

NCTO0101795286  50/25, 100/25, or 200/25ug (QD) or  leukocytes concentrations and treatment outcomes.

vilanterol 25ug alone (QD)

Cluster-analysis algorithm separated the
clusters close to the median percentage
of blood eosinophils (2.6%).
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2ZZ L Tashkin DP, Wechsler ME. Role of eosinophils in airway inflammation of chronic obstructive pulmonary disease. Int J
Chron Obstruct Pulmon Dis 2018; 13: 335-49 13,
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BE MR - TR E R RIS AN IR 2 o —{[
S v RS ) EE RS R ZE P B s AR/ N Y B
PREES (n= 10) R - BARRYSE—FP R JIH R
A& (FEVL) BLESOR i s SRR R BR R R i 1
Ko B 755 19 (eosinophil cationic protein) & J5 &
FERR » SEWE7R T W S R I 1 Bk G 25 A SR BE
FEMTBAEMRTE 7 - fES—EELIITE - 18
P RH ZE MM S 18 1 S SRAE R (E Ry FEVL TH
HIE /N 80% & HF 18 1 S 5RVE RIER ) Sl A B
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JREAE AR 2 W 5 R Ll » BB TR & K S S
b RS AL RS I M BR UL P B IR Y R I
Rz LeBIE BREEF T - AHEE T TRt
S 3551814 BH ZE 1 B os OF G il SRS A - FHER
ARG M SRR+ BT SCRE v
VUKt B 5 B & B R R R 3 R AR
(eosinophil cation protein and exotaxin 1)® °

16— S 355 18 1 BH 2 1 Il 5 O il S I i
AHY FORTE (Feasibility Of Retinoid for the Treat-
ment of Emphysema) it%¢ » H R EEE A7 o 38
B+ SCRVE I e i R I R =i Y eotaxin
1 & (>50 pg/mL 2 >1300 pg/mL) A] DA s 78
WIARAR 7 H Bl DhRE & s N (FEVL T
fE R 10%)7 o 1F BF A AR —fE# AR 1
12 P FH 28 14 ifi s T AGE BT 52 (n=7,225) &
B - [0 A P P BR B = Y E 2 (=2 340 cells/
ul - BESE SR VERTT EE R R ) B UE
RO e AE L - Wl E0E Sa il Ry FEVL
FEPME 37 o 35 £ 111 g I 1 BR B v i TR BT
BHEET  REBHRBEME - BEEEERE
S BRGAERCE 3 A S ~ PR o i e
W=AEH 3

Rz A K] B 95 988 T RE S 18 1 FH 28 P i o5
AR BT D RERE AR A [F B s 22 > BRI SRR 1
BRI S IEH 8t © —{E ISOLDE (Inhaled
Steroids in Obstructive Lung Disease in Europe)
(Bl P 43 BT R B B B2 R A I JE T B G
(fluticasone propionate) 4 751 {i7 1 8 & 18 fH 5
T B 9o s A B 2 52 e OB TE B A 9 A PH BRI
[ g P MR BRIB S W = B TR (2 2%) ERIRREAR
TEAIIGEE (<2%) #EA BHEER RIS & 34 FEVL
TALRYER 52 (p= 0.003)% - SEULHE AR - HEE
RGP 1 B A il D RE#T S ke AP BHE Ay
GRS -

'|‘;f'~:; 14 BH ZE 14 B 8O IR A 14 %8 & B2
a s

— RN R AR

AT HA R A R ] S 7 1 1 BH 26 M i 75
Rt TR - SRR N A GE
BT R AR T P S R 6 A 3G i 2

YT

JE\ gz 8085 BN Lt WRSEEE o B R
£ B AT TR e 8 R O 5 F R SR B i
(LABA-LAMA) J6FEE1 50k A s M B VERIIG 7
S SR AHBR A R A MERE ] B & fF R £ —RUAS
JERTHAS RO )75 (ICS-LABA) SEEFHE 5 -
T2 T S SR e A s Y RS R 1k BRI R T R
BEA WL R A R [ G R, - MEBETR %
B PR A28 30 A B R S 28 HY AT 5 B IR AR R 1
EREE - {2 2019 18 1 FH 28 1 il s ia iR F5 5 |
(GOLD guideline) £ /3858 & e A JE [E | &
fF R 38 £ — RU A ki A I 35 %] (1CS-LABA)
SR I 5% 100 158 s 1 3ok S5 K7 300 cells/pl Y
TR A - DU I AP 8 1 1 BR B K
100 cells/pl ~ [F] FRF 45 47 68 8 i 2K HH B e 1 38
HED— R EZEBERFEERIEA L A
1 ANSE A B AR 28 ~ e w)528 15 FH BE R JH e
TEAREE  SURIRRIIERT - RIZE &)
A E R o FH e * e

— - PERSTEIREI AR A M AR EI R A PR AR E
FFZ WL CEUR - T YRS R MR BR IR
AT DA 20 7 38 1 1 BH 28 1 i s 422 52 e A TR 2
] P P 9 P8 [ G 9 9 =6 80 o A I v IS 1o TR B
= 2% 0918 1 FH 28 1 e e A HR - AR
22 It 7] 87 5 Tiotropium® (974 % » ICS-LABA
16 9 ] U B A ST /Y B & (p< 0.001,
TRial of Inhaled STeroids ANd long-acting beta2
agonists [TRISTAN] study; p= 0.006, Investigating
New Standards for Prophylaxis In Reducing
Exacerbations [INSPIRE] study)®” 88 « #HK 1 -
fEFEIF Y EABE R+ I FRREER M BRI <2% 1R
A JaiR ROE B REREE RO 72 52 © RS - £E
WISDOM (Withdrawal of Inhaled Steroids during
Optimized Bronchodilator Management study) [=]
WITERT e BUR - HER SRR TR ER B AAE
LABA-LAMA-ICS & ffia I » B2 1CS By
B LLHRBURR - BITE ICS = iz ey B 2 5%
TEHIRE S °3 o LRFFST ST 17 {6 FF OB A P e i e
R G AR B9 AR B4 P IR A 2 ] 2 g A
B P T S B VR 22 1l BE 3 1 g ER T
BREE RIS - EBIE R 4% ~ 5% ~ 300
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cells/uL #1400 cells/uL K - 38 FEIEH T A B R
JREFI A AAF &R il - i seEE ek
I g R BRI E Fy = 4% B = 300 cells/uL 1y
i ARE  $252 LABA-LAMA-ICS 1695 % Hh BTk
AV HEEEE e A EN 5 .

SR > £ FLAME BF 92 1 - LR T Inda-
caterol-Glycopyrronium (LABA-LAMA) i Flutica-
sone-Salmeterol (ICS-LABA) A 18 {4 BH 28 14 fifi
o Ik B TERY B - HAS SRR EL 1CS HITAHERX
SR AR MEEROI IR G SRR 7 - SE (@RS
HhEEIAE LABA-LAMA JREFIVAE S SR B R
Lt ICS-LABA R EEAR » GRS R ARG
IR P 7k BRI B v G SRR (<2% vs = 29%)°7 -
i H R HTEASE SR U » R Sk S
RN L BH RA A 72 52 B 5 A RO 26 e 1 BR B
R (= 3%, = 5%, B = 300 cells/uL)®® - 5T
FEE MR FRBAY (—FRARKIR R R B R
BAE~ A RR—REERERER) B
WA B =R R SE T B A ERE R K
AR JERRIR LA E &N - FLAME fiff52
EHHIREER I BRE BRI 534 - HAWARYZ AT
SR ~ SR G OFTE TR E S R RS
A+ RIELIGHE 722 S A B AR « 5 O W
TGREEGTBRARGIAT » AIRERH A EEAURR

2019 472 14 FH & 14 il s 75 5 5 | (GOLD
guideline) HEIE B HER » BRIR L2 a8E Fo
MR AERTIN AAE R Z IR » K IR RS e PR ER
B PR E THR - RS Bde PR AT L B G
J o AR B2 LABA-LAMA ISR A > BB 1F
% 1 I TH B B LABA-LAMA-ICS 15 9% » Z5 1M
FRIg S PEER >100 cells/ul » B4 H0 T ICS W] FE i
GH RIFRIERIE - BRI BB TG REHY
B BT 5 5 I g I 14 BR <100 cells/pL -
HIIZ% & hn | Roflumilast 5% Azithromycin © J5i A
%% LABA-LAMA-ICS 15 A %% 4E 2o 3% F
F » W] 0 _E Roflumilast 2% Azithromycin ;
LR AR AEN R FEEER - BO2IEREBRA
B n[HEIE T ICS o AT o MR EE TR R 8
= 300 cells/uL H99 A IRARYATREX] ICS T
FEAE AR SRR - SN A TR B
BRI EHE L -

ST RERE 14 28 A 11814 RE ZE 1 B R
By FER A R

% DARE B I 2R R AT SRR SE ) I SE 2 38 IR
B ()90 e QRTSCATEEEINY 0 IL-5 2
T E S EIRE R T BROV AR E R - EREfE RS EE
HEERAYSHE ~ EFFRIEL 118 o DLIL-5 2R 5%
Tl o AT ~ HOIT e B 1k R 2% R Y DU SR ZE 4N
SEARBY - BAE R e B 18 14 FH 28 it o5 119
167 -

Mepolizumab Fy— 7 A JF{LAY ARSI -
DUIL-5 By HAR L HNHIRE R EER IL-5 32 25 Foil e
2 7 BRAE - Mepolizumab 2 2015 32 EH &
i ZEY)E (FDA) J8 i Ry i B8 S i RLIRE IR 14 2R 2%
KIRARIEEBIIERE - AR SRR A RS R 2
BLFE T RS MR E R~ AR R EAR ~ 2K
5 FEVL Fe [ 11 R 8 ] st £ 9597« ifE SR
TEREIEHTE BRI 7T » B Mepolizumab {# &
B T HR PSR M ER B R - R A R O
T8k [ 2 1 ity (g Il S RE AR 2 e B PR R B 3 o
Hi2 - BRI R =R il - IR
B R R 18 1 RH 28 P s s A A B2 32 16 1% T ek
SHMEBERE (KT - RIS =R
FITA AR 2 5 Ry 18 PR RH 28 M i 8252 1CS-
LABA-LAMA G HR A 3 4 1 E T &
By 2 M 1E - MR F AR B R
W (RS B E R DT RN T ) B
HE (CERERBSEC ) Lot B IEHE - £
METREX 3 °' - 2 B135 103 BRI 1 SR B AU
A (LA IR TE BRI = 150 cells/pl ~ BEUE
ERT— AT IRF HH = 300 cells/uL) F1FERE %
TR A (AR WS BR T BR Bk <150 cells/uL
H A7 — 5 B9 EAn] I B 45 I/ = 300 cells/ul & §&
18 ) Wl e RE - HASREUR - BEERITE R AY K
FE8%5Z Mepolizumab 100mg & AR A 2 R
G o A R VR ERR K (1.4 vs 1.7
per year, adjusted p= 0.04) - ] £fEERSHEREM S >
Mepolizumab JG:7# B 2 BAH LI A5 B 1A
% o £ METREO #tB& ¥ » i il H & R g e
PERBIAYIE A - B EERI 53 Ry Mepolizumab
100mg F1 300mg Bl 22 B RH At bhs - Al R T
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Mepolizumab

(anti-1L5)

Dasgupta et al. 750 mg Single center, Randomized, Primary: Mepolizumab reduced sputum eosinophil counts

NCT01463644 monthly IV double blind, placebo from 11% to 0.5% at 6 months vs placebo 7% to 2%. (p<0.05)

A pilot phase Il controlled; 24 weeks; 18  Blood eosinophils decreased from 0.7+0.5 cells/uL to 0.03+

patients 0.05 cells/pL. (p<0.05)

Secondary: No significant difference in the lung function
parameters, exacerbation rates, sputum markers of remodeling,
health-related quality of life scores.

Pavord et al. 100 mg SC  Multicenter Randomized,  Primary: Significantly reduction in the annual exacerbation

NCT02105948 Q4w; double blind, placebo rate vs placebo for patients with eosinophilic phenotype

(METREX), 300 mg SC  controlled; 52 weeks; (patients with blood eosinophil counts 150 cells/uL at screening

Phase 11 Q4w 1,510 patients or >300 cell/puL within the previous (1.40 versus 1.71; n=

Pavord et al. 462; p=0.04); difference was not significant in the overall

NCT02105961 population.

(METREO), Secondary: Significant reduction in time to first moderate/

Phase 111 severe exacerbation in the eosinophilic population (192 versus
141 days; p=0.04); no statistically significant differences in any
other endpoints between groups.
Primary: Rate ratios for exacerbations were 0.80 (p=0.07) and
0.86 (p=0.14) versus placebo for 100mg and 300mg dosages of
mepolizumab, respectively.
Secondary: No statistical significance in any endpoints versus
placebo in either group.

Benralizumab

(anti-1L5Ra receptor)

Brightling et al. 100 mg SC  Single center randomized, Primary: Annualized rate of acute exacerbations of COPD:

NCT01227278 Q4w; double blind, placebo Benralizumab 0.95, placebo 0.92 (no significant difference).

Phase lla controlled; 56 weeks; Secondary: Significant increase in pre-bronchodilator FEV1

101 patients versus placebo (0.13 L versus —0.06 L; p=0.014); no significant

differences between groups in change from baseline for mean
SGRQ-C, CRQ-SAS, BODE scores; no difference in treatment-
emergent adverse events between treatment groups.

Criner et al. Undisclosed Multicenter Randomized, Results are not yet released, preliminary data revealed no

NCT02138916 dosage double blind, placebo difference in primary outcome in decreasing exacerbations in

(GALATHEA) controlled 56-60 weeks patients with COPD.

Phase I11 Celli et al.

NCT02155660

(TERRANOVA)

Phase 11

Lebrikizumab

anti-1L13

NCT02546700 125mg SC Randomized, Double- Study completed, but results not yet available; absolute change

(VALETA) Phase Il Q4W,; Blind, Placebo-Controlled  from baseline in prebronchodilator FEV1 at week 12.

Tralokinumab
anti-1L13

Dupilumab
anti-1L4

No documented studies in
COPD

No documented studies in
COPD

ETREA - FEVD  SB—RO ISR 5 IV BRIRAGEE © QAW » PUE—K ; Q8W » JUE—K 5 SC » FZ MAAZE -
2%k 1 1. Narendra DK, Hanania NA. Targeting IL-5 in COPD. Int J Chron Obstruct Pulmon Dis 2019; 14: 1045-51%,
2. Tashkin DP, Wechsler ME. Role of eosinophils in airway inflammation of chronic obstructive pulmonary disease. Int
J Chron Obstruct Pulmon Dis 2018; 13: 335-49%13,
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TRRERIRY A B M R R MR A B 22 22 (1,19,
1.27, 1.49 per year; B < p (B 43715y 0.07,
0.14) - WHE W FRRUR TR Bk B E A 18 M RH
MR IERE RS AT - BINREES
WgEZ 1 TEHE BRI - 45 2018 5 H
FDA ;7% 15 i3t Mepolizumab %52 18 [H Z& 14
iR TG R ERES - W RRIBR SRS B R
S5 FFEHR T REA A T S B 18 P RH ZE 1
iR fE e ¥ (asthma-COPD overlap syndrome) HY
WA BOEFE T SIS P ZE M I Y BE Y
B = Ay o AL - SRZKE Mepolizumab BB 5T
TEHPAGE Lo B B R TE % -

Reslizumab g —f##T 1L-5 B9 A JF/L Bk
FIBE 9 5 7F 2016 44k FDA K% Fl A Mg s 1k 2
BRI SR e B a R 7R 28 =Pk Be b 38 B -
ST EER I SR (R ER B 2400 cells/uL) J5
A o IR 2 M I ks FEVLY - (HES
AR 1 S Wit v e Al PR B

Benralizumab s —1E AR ~ B B H5 A T
HRIERPIRE 0 DLIL-5 32 B2 1Y alpha B
fZLHE 100 o Benralizumab w] DURS & 3l 35 16 H 28
e A - BED BB S B A i R 1F
(antibody-dependent cell-mediated cytotoxicity) °
i IR A 1 BR B G g MR Bk R e B8 =
W F ge Ak B b o B1 ) B A G e 1 SR e (I
b g % M ER # =300 cells/pL > B =150 H.
<300 cells/uL) » FTLAERURAR 2014 3 1F 190 g
= FEVL100 192+ JR i Sa i iR 100 1% ek A O
Ak R 5] g £ Y 29° - Benralizumab J& i SR A% HE
FE BT 1 e O 28 1 e AR T T PR EUBE Y anti-1L5
2% » £ Brightling [EIExy—1{lH — & By B FERE
SrBcEEETR - AA T R TP REER I BRIR S 23%
118 14 PHZE M Mfiwis A » %8 Benralizumab 76
TEEE IR AN R RE 38 SR A P B B Y18 1k FH 28
PERTRS SRS AE - AR - FEVE R S AR 38 B
FEV1 GHHEAGS > - ILIL - FERFFERIRIERE Y
Mrep BB - B4R I g e I BR ¥ 2200 cells/ul
B9 A AE 8 32 16 1% (THHR 22 B I RH ) ml e
K 31% M2k d > B EHBEREN
FEV1 (p= 0.035)** - #Rifi » {ERMEE =PSB EET
BEr M BLAEE+ (GALATHEA and TERRANOVA

WE9e) » AT #2525 (dual therapy) B¢ —
(triple therapy) W A BITEFE 38 A AT MR FN
R~ B IR FH FE PR A - P R I
ER ¥ = 220 cells/uL i <220 cells/uL 7 fifl % ¥
#5Z Benralizumab J¢ 2 BUBTERER S 3 E R
o H.tfF Benralizumab 10mg ~ 30mg ~ 100mg
IGHRERERUAS R - B RGRHAE L - B IAESIE
PR B ERAYERR % (R ) -

BESR 1L-13 ENER RS RAVB LA TR
A IL-5 » H'E 2 SR TS R 1 BRER A 21 i B Y
TSR 2 — 1% o $HEPT IL-13 (Y B RT
BE 411 Lebrikizumab k% Tralokinumab » £ %W i
A EA 9IRS 1951075 T Lebrikizumab
18 B S 1 it (g B PR AR Bt (T (e S f 7 e 108
(£=2) -

[EIRFFE BT 1L-4 F1 IL-13 BRI I S bk P pe
Dupilimab » th 248 9% 38 B n] o3 5 B R iR
AW T RE B e AR - ISR BERIG I PR BR
T P S 1R K TR S T 109 o e A B
P B SR ELRE - SR I 1B AR Rl HE ST HIRE R
18 1 B 2 1 i 9 A 8 5 B S BRLASE B B2 W
#% %581 » 401 Dupilimab ~ CRTH2 5 H1 8 (141
0C000459% 11+ Fevipriprant!'?) & » {H{/ 4% R
TE18 1% FH ZE P i o A HET T ST - TREERAE

SRR LA AR I L TR
=A
A

IR P31 R T 3 2 12 1 O 28 1 o o A g e
e s HE PRI ENEE AT - 31
g I P 12 M R ZE M i o B 28 B ATz
B2 52 B RE I TR BR B L0 v SR e N7 - R SR
R » THE g I T BR B i T RE Y AL B s
MEZEE R RS I B - 1 S 30 B R B 1 2%
R BARAR AT SR ER S AERE - 18 MERHZE 1%
s A e B VBRI 2 K » B L
ke AR ER [E BRI R & H BRI IOFE - 17t
TR ARG e M BR BT RE e — (R RN R S 1
PEBRES ~ U5 77 {5 ELR A B Ak 0B AT 2 [ R
A AEACIRRE o SFETREER I BREL L (L IR 7Y
HrEAS RS o AR AT IL-5 ~ IL-5 RS
IL-4 J IL-13 Y BERRGTRE S - AR R im A
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Chronic obstructive pulmonary disease (COPD) is a significant cause of domestic morbidity and mortality.
Approximately a third of stable COPD patients have evidence of eosinophilic inflammation. Although the eosinophil
threshold associated with clinical relevance in COPD patients is currently a subject to debate, eosinophil count
holds potential as a biomarker to guide therapy. In particular, eosinophil count may be useful in assessing which
patients may benefit from inhaled corticosteroid therapy, particularly regarding exacerbation prevention. In addition,
several therapies targeting eosinophilic inflammation are available or in development, including monoclonal
antibodies targeting the IL-5 ligand, the IL-5 receptor, IL-4, and IL-13. The goal of this review is to describe the
biologic characteristics of eosinophils, their role in COPD during exacerbations and stable disease, and their use as
biomarkers to aid treatment decisions. (J Intern Med Taiwan 2020; 31: 67-82)





