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Association between blood eosinophil counts and exacerbations of chronic obstructive pulmonary disease.
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Chronic obstructive pulmonary disease (COPD) is a major health problem,
with an exacerbation rate of 150.91 episodes per 100 population.
The pathogenesis is primarily related to inflammation of the small airways.
Previous studies have shown that patients with stable COPD but
elevated blood eosinophil counts are at increased risk of future
exacerbations. However, previous studies examining the association
between blood eosinophil counts and COPD exacerbations remain
inconsistent.

The aim of this study was to investigate the association between
blood eosinophil counts and COPD exacerbations.

A retrospective cohort study was conducted using electronic medical
records of patients attending the COPD clinic at Nakhon Phanom Hospital
between January 1*. and December 31%., 2025.

Patients with blood eosinophil counts =300 cells/pL had higher rates
of exacerbations and emergency department visits, whereas hospital
admission rates did not differ significantly before adjustment for
confounding factors. After adjustment for confounders, patients with
blood eosinophil counts >300 cells/uL had a significantly higher rate
of hospital admissions. Rates of endotracheal intubation and mortality
were not significantly different between groups. A blood eosinophil
count 2300 cells/uL predicted the risk of exacerbation with a sensitivity
of 66%, specificity of 55%, and an AUROC of 0.60. The optimal
cutoff value identified in this study was a blood eosinophil count
>339 cells/uL, which demonstrated a sensitivity of 65%, specificity of
62%, and an AUROC of 0.63.

COPD patients with blood eosinophil counts =300 cells/pL had higher
rates of exacerbations, emergency department visits, and hospitalizations.
Chronic obstructive pulmonary disease, Blood eosinophils count,

Exacerbation, Retrospective cohort study.
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Association between blood eosinophil counts and exacerbations of chronic obstructive pulmonary disease.

NANTSANGE

ovmadiaslunsfinwiavun 156 au
drlngJugfone Sovar 84 engade 73.5 Y uvadu
2 ngufie nguiifiszausledluilaluidon > 300 wad
selulasdng 87 Au waznguifisziudledluila
Tuidion < 300 wadselulasdns 69 Au Wisuiey
Snuwaziiugiuveni 2 ngulduandeiy sndu
seaudledluilanaviesavuasdlodluilaluiion
Tnonguiifiszaudledluilaluiden > 300 wadse
lulasdnsiArdsegiuresssaudledluiialugon
645.8 (IQR; 428.1, 939.8) waasalulasans
Wisuitsudunguitdszdudledluiialuiden
< 300 wadsolulasdng NA1d58§1Uv0958AY
dlogluilaluiden 159.8 (IQR; 91.4, 231.8) wadsie
l3lAsans Fauanenafuegnadifoddey (p<0.001)
waznguiiiszsudledlodluiialuiden > 300 wad
molulasans dAlsegiuvesseiudledluilaluibon
Seway 7.8 (IQR; 5.2, 11.2) L‘U%EJULﬁEJUﬁUﬂa;Mﬁﬁ
seaudlodluiialudon < 300 waasdelulAsdns
frgseguvesseavdlodluialuiensosay 1.9
(IQR; 1.0,2.9) %ﬂLLmﬁmﬁ’uamﬁﬂ’aﬁﬁm (p<0.001)
(5197 1)
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f1919N 1 VBHAANWYIUSNUFIUTVDINGUAIDYN (n=156)

é’nwmzﬁugﬂwmnejuﬁaadw 37 BEC = 300/uL  BEC < 300/uL  p-value
(n=156) (n=87) (n=69)
VALY, N (%) 131 (84.0%) 77 (88.5%) 54 (78.3%) 0.123*
27 (T‘J), mean + SD 73.5+10.2 72.6+11.3 74.6+8.4 0.211t
é’qzjuw%‘aaﬂi (Active smokers), n (%) 4 (2.6%) 2 (2.3%) 2 (2.9%) 1.000*
15971, n (%)
TsALUImu 22 (14.1%) 13 (14.9%) 9 (13.0%) 0.819*
lsnAuAulaings 57 (36.5%) 34 (39.1%) 13 (33.3%) 0.505*
TsAvaandonuayiila 27 (17.3%) 19 (21.8%) 8 (11.6%) 0.135*
TsAvasnLdonanes 10 (6.4%) 7(8.1%) 3 (4.4%) 0.514*
Tsalmneiieds 7 (4.5%) 6 (6.9%) 1 (1.5%) 0.134%
UszTinaduinlsa 10 (6.4%) 6 (6.9%) 4 (5.8%) 1.000%
TsavaanaulUanes 5 (3.2%) 2 (2.3%) 3 (4.4%) 0.655*
Atiunanie (kg/m?), median (IQR) 21.2 (4.5) 21.3 (4.1) 21.0 (4.9%) 0.659%
GOLD group, n (%) 0.660*
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M990 1 JeyadnuuriugIurenauiied s (n=156) (se)
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394 BEC = 300/uL  BEC < 300/pL  p-value
(n=156) (n=87) (n=69)

A 51 (33.3%) 26 (30.2%) 25 (37.3%)

B 16 (10.5%) 9 (10.5%) 7 (10.5%)

E 86 (56.2%) 51 (59.3%) 35 (52.2%)
mMMRC score, mean + SD 1.2+0.7 1.2+0.8 1.1+0.6 0.351*
CAT score, mean + SD 5.7+5.1 6.4+5.2 4.8+4.9 0.121t
HNANFIRFUTTANINUBA, mean + SD
Post-bronchodilator FEV1, (L) 1.5+0.6 1.6+0.5 1.5+0.6 0.131t
Post-bronchodilator FEV1, (% predicted) 73.7+21.8 17.4+23.4 69.3+19.2 0.084+
srgaildsuludagli, n (%)

ICS/LABA 52 (33.3%) 31 (35.6%) 21 (30.4%) 0.608*

LAMA 5 (3.2%) 3 (3.5%) 2 (2.9%) 1.000*

LABA/LAMA 15 (9.6%) 8 (9.2%) 7(10.1%) 1.000*

ICS/LABA/LAMA 81 (51.9%) 43 (49.4%) 38 (59.1%) 0.521*
Yunandadenuiluiden, mean + SO 8,925.6+3,791.0 8,679.0+2,661.4 9,236.5+4,860.5 0.363+
AU udnidenuns, mean = SD 38.2+5.9 38.3+5.3 38.1+5.9 0.744+
Sowavdlodluilaluidon, median (IQR) 45(2.1,81) 78(52,11.2) 1.9(1.0,29) <0.001+
Iuudlodluilaluden (*10°cells/L), 350.8 645.8 159.8 <0.001%
median (IQR) (172.8, 672.1) (428.1, 939.8) (91.4,231.8)

The difference between groups (p<0.05) were calculated with * Fisher’s exact test, t t-test, # rank-sum test. SD=standard

deviation, IQR=interquartile range, BMI=body mass index, GOLD=Global Initiative for Chronic Obstructive Lung Disease,

mMRC=modified medical research council, CAT=COPD Assessment Test, FEV1=forced expiratory volume in 1 second,

FVC=forced vital capacity, ICS=inhaled corticosteroid, LABA=long-acting 32 agonist, LAMA=long-acting muscarinic antagonist,

COPD=Chronic obstructive pulmonary disease, BEC=Absolute blood eosinophils count

NANISANYINUIN ﬂduﬁﬁizﬁuﬁia%Ia%Iu
Halwden > 300 waarelulasansilonsinisiisu
11NN31 (exacerbation rate, 59.8% vs 39.1%,
p=0.015) $nnuadweimsmizumnni (p=0.009)

1UIUATIVDINIAUTUTULTININNT (p=0.005)
n1su1sushwiviesaniduuinnia (p=0.012)

wrsnIn1susuinw lulsaneiuia (p=0.058)
S1uaundinislavieraemela (p=0.287) msilu
Tsaveasniau (p=0.094) nsinidetalsaden
(p=1.000) wazdns115188TR (p=1.000) Tadsingriu
Welfsuiunguitiiszdudledluiialuidon
< 300 wadrekilasang (5197 2)
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Association between blood eosinophil counts and exacerbations of chronic obstructive pulmonary disease.

NaN1SANEY BEC = 300/uL  BEC < 300/uL p-value
(n=87) (n=69)
ﬁﬂuauéﬂwﬁﬁmiﬁwﬁu, n (%) 52 (59.8%) 27 (39.1%) 0.015*
$runuadweinsii3us, median (QR) 1(0,2) 0(0, 1) 0.009%
aﬁ’wmuﬂ%ﬁﬁuaqmﬁﬁwL%UguLLiq, median (IQR) 1(0,2) 00, 0) 0.005%
ﬁi’ﬁmuﬂ%ﬁ%ﬂmsm%’ﬂmﬁﬁmgﬂLau, median (IQR) 00, 1) 00, 0) 0.012%
a‘l’wmuﬂ%y’aﬁuaamsuau%ﬂwﬂﬂsqwmma, median (IQR) 00, 1) 00, 0) 0.058+
smnundienislavietionsla, median (1QR) 0(0, 0) 0(0, 0) 0.287%
ai’ﬂmum%y’waqmsL‘fluiiﬂﬂamé’ﬂLau, median (IQR) 0(0, 0) 0 (0, 0) 0.094+
$unuadweinisindetalsaen, n (%) 2(2.3%) 2 (2.9%) 1.000*
3w dedin, n (%) 4 (4.6%) 3 (4.4%) 1.000%

The difference between groups (p<0.05) were calculated with * Fisher’s exact test, t t-test,
# rank-sum test. § MIAUTU = NITANTUUIUNAUALNTANTUTULSS

FASIEAAINUTUNUSTEUINIT LAY
lotluflaludentardnsINIsASULALHARNENS
aa A | | oaa U A as as  a &
AFNNBY q WU Ngunseaudladladlufialuien

6 1 a a o a 1
> 300 waanelulasans NonsIN1SASUNINAIN
(Adjusted odd ratio 2.28, 95% ClI 1.10,
4.72, p=0.027), N13UIINYINVBIRNLEUNINAT

(Adjusted odd ratio 2.56, 95% Cl 1.18, 5.59,
p=0.018) warnisususnwilulsaneiuiauinnid
(Adjusted odd ratio 2.70, 95% Cl 1.17, 6.23,

p=0.020) ageliddAgyilaiisuiunguiliseiu

Nodluilaludan < 300 wadsolulasans (M57199 3
LAZLEUNINA 1)

A15199 3 ANUAUNUSTENINSEAUD e uNa lULEBANUSASINSANS ULALHAaaNSNIaAATn

naawsn1eadin Crude odd ratio p-value Adjusted odd ratio p-value
(95%ClI) (95%Cl)

NSNS 231(1.21, 4.41) 0.011 2.28 (1.10, 4.72) 0.027

mim%’ﬂmﬁﬁaagmau 2.54 (1.25, 5.19) 0.010 2.56 (1.18, 5.59) 0.018

mMsususnwlulssmeIuia 2.39 (1.13, 5.03) 0.022 2.70 (1.17, 6.23) 0.020

msldviedemela 2.48 (0.49, 12.70) 0.275 5.27 (0.63, 44.41) 0.127

JnIINSELTIN 1.06 (0.23, 4.90) 0.940 0.95(0.17, 5.32) 0.954

Crude odd ratio using univariable logistic regression, adjusted odd ratio using multivariable logistic regression

adjusted for age, sex, BMI and comorbidities, GOLD classification and inhaler used.
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® Eosinophilic COPD
. ® Noneosinophilic COPD

Exacerbation Rate

Blood Eosinophils (cells per uL)

BHUAINT 1 LARIANLELRUGTENINesEaudladluflaludeniusnsinisnisu

Weldseaudledlufaluden = 300 wad  nudndanulidesay 66 Audnnzsauay 55
golulasansundudidianiedinimiiesiiung  wag AUROC area=0.60 (95%Cl; 0.53 - 0.68)
lenainn1sn1isuvesUiglsalanaanuisess  (WNuAi 2)

1.004

0.75

0.50

Sensitivity

0.25

0.00 1 T T T
0.00 0.25 0.50 0.75 1.00
1 - specificity

Area under ROC curve = 0.6018

WHUAWT 2 Receiver operating characteristic curve (ROC) for blood eosinophil = 300 cell/uL to
differentiate eosinophilic COPD patients. Sensitivity=0.66 (95Cl; 0.54 - 0.76),
specificity=0.55 (95%(Cl; 0.43 - 0.66). ROC area=0.60 (95%Cl; 0.53 - 0.68).

dmsugndnmunganigavesmsfnuil  sielulasdns lnelanuhidesas 65 avudune
lunishweglenainnisiisuvesiiielsaven  Soas 62 uay AUROC area = 0.63 (95%Cl; 0.56 - 0.71)
aanuizesiAe seauBledluialuden = 339 wad  (WNuni 3)
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Association between blood eosinophil counts and exacerbations of chronic obstructive pulmonary disease.

1.00 1
0.75
=
=
% 050
c
53
@
0.25
000_ T T T T T
0.00 0.25 0.50 0.75 1.00
1 - specificity

Area under ROC curve = 0.6345

WHLANT 3 Receiver operating characteristic curve (ROC) for blood eosinophil > 339 cell/uL
(Youden’s method) to differentiate eosinophilic COPD patients. Sensitivity=0.65
(95Cl; 0.53 - 0.75), specificity=0.62 (95%Cl; 0.51 - 0.73). ROC area=0.63

(95%Cl; 0.56 - 0.71).

' v
a 6 U

WellmneianmegngudiielsnUanganu
Fos nguitilonmariGu (Group E) Ailsesfudledlufia
Tuiden = 300 wadsolulasdns Wiy
sevinanguilldsumsinwidegaaliiosesdiu
nquiilsilésunsinwismesigaaldesessnuin

f v

naunlasunisinuimesgaadissendionsinig
ldviedigmelawardnsinisidedindesnin
dalsuiunguildlasunisinumeenanaifiosesn

o o a

usbiifidedrAgynieedia (5199 4)

U a

P = =~ 1% v g X o | A o a daa ay A
a3ef 4 Wisuifisuranissnvianzdiaslsalenaaiuisesinguifiennisiiuniidseauslediuila

Tuden = 300 wadselulasans

NAN1SANEN ICS Non-ICS Risk ratio p-value
(n=41) (n=8) (95% ClI)
$runugthediinismizu, n (%) 30 (73.2%) 6 (75.0%) 0.98 (0.63, 1.52) 0.915
mim%’ﬂmﬁﬁaqgmﬁu, n (%) 21 (51.2%) 4 (50.0%) 1.02 (0.49, 2.18) 0.950
Asususnwlulsawenuna, n (%) 19 (46.3%) 3(37.5) 1.24(0.48, 3.21) 0.646
mslavieremela, n (%) 2 (4.9%) 1(12.5%) 0.39 (0.04, 3.81) 0.411
msiulsavensniay, n (%) 8 (19.5%) 3 (37.5%) 1.56 (0.23, 10.82) 0.639
n91n19 @8I0, n (%) 2 (4.9%) 1(12.5%) 0.39 (0.04, 3.81) 0.411

The difference between groups (p<0.05) were calculated with univariable risk regression.

ICS=Inhaled corticosteroids

aAUs1ENa
nsAnuiluadinlsavengaiuiess
Tssmenuaunsnuy Fadulsmenuiailuiidey
Tumenz fusenideaviieifgiRnsaivedsafnide
ne15gs Ineiamiglsnfnidons 3luliiiy uiasl
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Association between blood eosinophil counts and exacerbations of chronic obstructive pulmonary disease.
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