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Pesome

Blood eosinophil count is associated with measurements have been used as biomarkers for eosinophil-related airway inflammation. Eosinophils are
found in the airways, tissues, and blood during stable disease or acute exacerbations of COPD (AECOPD). The modified Medical Research Council
dyspnea scale (MMRC) and COPD assessment test (CAT) scores have been shown to be useful as novel tools for evaluating these aspects of COPD.
The aim. This study aimed to investigate the relation of blood eosinophil count with the assessment scales and the number of emergency department
(ED) admissions in patients with acute exacerbations COPD. Study Design. Cross-Sectional Study. Methods. Based on eosinophil count, the
patients were divided into two groups: < 300 cells uL™" and > 300 cells uL™". For these two groups, the relationship between acute exacerbation and
the number of admissions to ED, the number of hospitalizations in the last one year, CAT score, mMRC score, and comorbid diseases were
analyzed. Results. 166 patients was mean age 69.0, 126 (75.9%) male. Patients with high eosinophil count had fewer ED admission compared with
those with low eosinophil count(5 and 10, respectively), Median mMRC score of patients with low eosinophil count was significantly higher
compared with that of patients with high eosinophil count(p = 0.022).The difference between the median CAT scores of the two groups was not
statistically significant. A statistically significant, negative relationship was found between the eosinophil count and mMRC scores (r = —0.219;
p =0.005). Conclusion. High levels of eosinophilia in patients presenting with AECOPD are associated with low mMRC score. Also, although not
statistically significant, the number of admissions to the ED may be lower.
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Abstract

Yucno 203MHOGUIOB B KPOBU yXKe UCIOJb3YeTCsl B KauecTBe OMoMapkepa 303MHO(MUIBHOrO BOCMAIEHUS] IbIXaTeIbHBIX MyTeil. D03MHOMUIIBI
00HAPY>KMBAIOTCS B IbIXaTEIbHBIX MYTSIX, TKAHSX U KPOBU BO BpeMsl CTa0MIM3aLuU 32001eBaHMsI UM OOOCTPEHU I XPOHUYECKON 0OCTPYKTUBHOM
6ose3uu gerkux (XOBJI). [Tone3HbIMU ¥ TPOBEPEHHBIMM HOBBIMU MHCTPYMEHTAMU JIJIs1 OLIEHKM 3THX acriekToB XOBJI aBisttoTcst MOAMGbULIMPO-
BaHHas MIKayia ofblik Komurera MmeauiimHekux uccienosanuii (The modified Medical Research Council dyspnea scale — mMRC) 1 o1ieHOUHBII
tecT 1o XOBJI (COPD Assessment Test — CAT). Llenblo epeKpecTHOro UCCIe0BaHUS IBUJIOCh U3yYeHUE CBS3U YMCa 503MHOMUIOB B KPOBU
C pe3y/IbTaTOM OLIEHKH C MOMOLIbIO YKa3aHHbBIX LKA U KOJTMYECTBOM TOCMUTAIN3ALINI B OTIe/ICHUEe HEOTIOXKHOM MOMOLLM Y MAaLMEHTOB ¢ 000~
crpenusimu XOBJI. Marepuaist u meroapl. [ammentsr ¢ XOBJI (n = 166: 126 (75,9 %) myxxuuH; cpenHuii BozpacTt — 69,0 roma) 6bl1M pacrpene-
JIeHBl B 2 Tpynnbl — B 1-to rpymmy Boiuwin 6oibHbie XOBJI, yncno 303uHOoGMIOB y KOTOphIx cocTaBmwio < 300 kiaeTok / MKI!, 2-10 —
> 300 xietok / MK1~'. B 06Genx rpymmax MpoaHaIM3MpOBaHa B3aMMOCBSI3b MEXIY OOOCTPEHUSMHU M YHCIOM TOCIMTAIM3ALMIA B OTAEICHUS
HEOTJIOXKHOI MOMOILHM 3a rocieaHuii roa, oueHkoit mo CAT u mMRC u conyTcTByomnMu 3a6oieBaHusiMu. Pe3yabTaTel. Y nauueHToB ¢ 6ojee
BBICOKMM YHMCJIOM 203MHOMUIOB OTMEYEHO MEHbIlIee KOJTMUECTBO TOCMTUTATIM3AINI TI0 CPABHEHUIO C TAKOBBIM MPU HU3KOM YPOBHE 203MHODU-
J10B (5 1 10 COOTBETCTBEHHO); YCTAaHOBJIEHA TaKKe 3HAUMMO OoJiee BbICOKas cpe/iHsist oiieHka 1o mMRC y manueHToB ¢ HU3KUM YUCIIOM 303U~
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HOGbUIIOB MO CPABHEHUIO C TAKOBOH Y JIULL C BBICOKUM YuCIOM 203uHobuoB (p = 0,022). Pa3uuia cpenneii orenku no CAT mexy rpynnamu
He SIBISUIACH CTATUCTUYECKW 3HAYMMOU. BhISBIEHA CTATMCTUYECKM 3HAUMMAsl OTPULATENIbHAS B3aMMOCBSI3b MEXIY YHCIOM J03MHOMUIOB
u otienkamu o mMRC (r = —0,219, p = 0,005). 3akmo4yeHne. YCTaHOBJIEHO, YTO y MaireHToB ¢ oboctpeHussMu XOBJI v BbICOKMM Yuciom
303uHOGUII0B nokasaresib 1o mMMRC 00buHO HU3KMIA. Kpome Toro, Takue 00JIbHbIE PeXKe FOCIUTAIU3UPYIOTCS B OTIEIEHUSI HEOTIOXHOM MOMO-

1A, XOTA 3TO Pa3JIMYMEC HE ABJISAJIOCH CTATUCTUYCCKU 3HAYMMBIM.

KiroueBble cii0Ba: 1IKaJIbI 1T OLEHKU PUCKaA, XpOHUYECKas OGCprKTI/IBHaH 00JIe3Hb JIETKMX, OObIIIKA, 303I/IHO¢)I/I}'[I)L
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Exacerbations in chronic obstructive pulmonary dis-
ease (COPD) are important causes of worsening of lung
functions, impairment of the quality of life, overuse of
emergency health services, and mortality [1]. Airway
inflammation and etiology are heterogeneous in acute
exacerbations of COPD (AECOPD). In addition, causes
or triggers of AECOPD may vary according to underlying
mechanisms and acute treatment [2, 3]. Although the
strongest predictor of AECOPD is known to be the num-
ber of acute attacks in the previous year, one of the other
potential predictors is the blood eosinophil count [4].
Although COPD is considered a neutrophil-mediated in-
flammatory disease, eosinophils are found in the airways,
tissues, and blood during stable disease or AECOPD [5].
Blood eosinophil count is associated with increased spu-
tum eosinophil count, and both measurements have been
used as biomarkers for eosinophil-related airway inflam-
mation [6]. In addition, high sputum eosinophil count
is associated with a decrease in pathogenic bacteria in
the airway [7]. Furthermore, studies have shown that
the risk of exacerbation is reduced with inhaled cortico-
steroids in patients with high blood eosinophil counts in
stable COPD but there are conflicting results regarding
the increase or decrease in the number of acute exacer-
bations [8 — 11].

Respiratory function tests are important components
of the diagnosis of COPD; however, they are not descrip-
tive enough to understand the health status and quality
of life of patients [2]. Therefore, the modified Medical
Research Council dyspnea scale (mMRC) and COPD
assessment test (CAT) scores have been shown to be useful
as novel tools for evaluating these aspects of COPD [12,
13]. The CAT score is calculated using an eight-item
questionnaire and covers several aspects of the quality of
life, whereas the mMRC score is determined by only one
question about dyspnea [14]. However, the mMRC scale
is used more frequently in clinical practice [15]. Good
communication between the patient and the doctor is an
important component of good clinical practice, and this
can be achieved by the application of these questionnaires.
Especially, when compared to the mMRC score, CAT
score is a more difficult assessment to obtain, considering
the age and sociocultural level of the patients.

Owing to the conflicting results in the literature, this
study aimed to investigate the relation of blood eosino-
phil count with the assessment scales and the number of
emergency department (ED) admissions in patients with
AECOPD.

Materials and methods
Study design

This was a prospective cross-sectional study conducted
in the emergency department (ED) of a tertiary training
and research hospital where 300 000 patients apply annu-
ally. Patients who presented to the emergency department
with the diagnosis of AECOPD between October 2018 and
September 2019 were included in the study. To confirm
the diagnoses of the patients, only those patients were
examined who had a previous diagnosis of COPD from
pulmonary diseases outpatient clinics screened through
the hospital information processing system or who were
diagnosed with COPD and issued a drug report through the
electronic report system of the Ministry of Health. Among
these patients, those with one or a few of the criteria men-
tioned in the Global Initiative for Chronic Obstructive
Lung Disease COPD 2019 guideline for the diagnosis of
acute exacerbation (e.g., fever, increased sputum, change
in sputum character, and increased dyspnea) were included
in the study [2]. Patients who did not have a diagnosis of
COPD in their past records, did not want to have a com-
plete blood count, could not answer the questions in the
scoring assessments, and had hematological malignancies
were excluded from the study.

Data collection and questionnaires

The demographic characteristics of the patients and their
comorbid diseases, eosinophil counts of the patients whose
complete blood count was studied, number of ED admis-
sions, and number of hospitalizations because of AECOPD
in the last one year were recorded. Eosinophil counts was
obtained when patients visiting emergency department. The
mMRC scale and CAT scores were obtained at the time
of admission. The CAT score comprises eight questions;
each is presented as a semantic 6-point (0 — 5) differential
scale, providing a total score out of 40. Scores of 0 — 10,
11 — 20, 21 — 30, and 31 — 40 represent mild, moderate,
severe, or very severe clinical impact, respectively [16].
The mMRC dyspnea score is a 5-point (0 — 4) scale based
on the severity of dyspnea [17].

Outcome

On the basis of eosinophil count, the patients were divided
into two groups: < 300 cells uL' and > 300 cells uL™". For
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these two groups, the relationship between acute exacer-
bation and the number of admissions to the emergency
department, the number of hospitalizations in the last one
year, CAT score, mMRC score, and comorbid diseases
were analyzed.

Statistical analysis

To summarize the data obtained from the study, descrip-
tive statistics were presented for continuous variables as
mean * standard deviation or median and interquartile
range, depending on the distribution. Categorical variables
were summarized as numbers and percentages. Normality
of numerical variables was tested with the Kolmogorov —
Smirnov test. In the comparison of the two groups, inde-
pendent sample t-test was used for numerical variables with
normal distribution and the Mann—Whitney U test was used
for variables without normal distribution. To compare the
differences between categorical variables, Pearson’s chi-
squared test was used for 2 X 2 tables with expected cells of
> 5 and Fisher’s exact test was used for tables with expected
cells < 5. Spearman’s rank correlation coefficient was used
to examine the relationships between numerical variables.
Statistical analysis was performed with the jamovi project
(2020) jamovi (Version 1.2) and JASP team (2020). JASP
(Version 0.12.2) programs were used, and the significance
level was considered at p < 0.05 in all analyses.

Results

The mean age of 166 patients included in the study was
69.0 (£ 11.6) years. Of them, 126 (75.9%) were male and
40 (24.1%) were female. Although the eosinophil count of
128 patients with COPD presenting with acute exacerba-
tion (77.1%) was < 300 x 10° L', it was > 300 x 10° L™ in
38 (22.9%) patients. The median number of annual emer-
gency visits because of AECOPD was 8.0 [3.0 — 15.0]. The
median mMRC score of the patients was 3.0 [2.0 — 3.0],
and the median CAT score was 24.5 [20.0 — 27.0]. Comor-
bidities of the patients are given in Table 1.

Groups were compared according to their demographic
and clinical characteristics. Age and gender showed similar
distribution between the groups (p = 0.229 and p = 0.777,
respectively; Table 2). Conversely, although patients with
high eosinophil count had fewer ED admission compared
with those with low eosinophil count (5 and 10, respective-
ly), the differences between the median ED admissions and
hospitalizations were not statistically significant (p = 0.649
and p = 0.554, respectively; Table 2).

Median mMRC score of patients with < 300 cells uL™!
eosinophil count was significantly higher compared with
that of patients with > 300 cells uL~! eosinophil count
(Figure 1, p = 0.022). The difference between the medi-
an CAT scores of the two groups was not statistically sig-
nificant (p = 0.242). When the rates of comorbidity were
compared between the groups, no statistically significant
difference was found (p > 0.05 for all).

The relationship between eosinophil count and age, the
number of admissions to the emergency department, the
number of hospitalizations, and mMRC score was investi-
gated in the patients admitted to the emergency department

Table 1
Demographic and clinical characteristics of the patients
Tabauua 1
Jlemoepaghuneckue u Kaunuueckue xapaKmepucmuxu
nayuenmoe
Variables
Age, Mean + SD, years 69.0 £ 11.6
Gender, n (%):
« Male, n (%) 126 (75.9)
* Female, n (%) 40 (24.1)
Eosinophil count (cells pL™), n (%): 130.0 (52.5 - 260.0)
* Low (< 300 cells pL™) 128 (77.1)
« High (> 300 cells pL™) 38 (22.9)
No of admissions ED, median (IQR) 8.0 (3.0-15.0)
No of hospitalization, median (IQR) 0.0 (0.0-1.0)
mMRC score, median (IQR) 3.0(2.0-3.0)

CAT score, median (IQR)
Comorbidity, n (%):

24.5(20.0 - 27.0)

* Hypertension 93 (56.0)
* Diabetes Mellitus 30 (18.1)
* Dyslipidemia 23 (13.9)
+ Coronary Artery Disease 70 (42.2)
* Chronic renal failure 6(3.6)

* Cerebrovascular disease 5(3.0)

+ Other 40 (24.1)

Note: ED, Emergency Department; IQR, Inter Quantile Range; mMRC, The modified Medical
Research Council dyspnea scale; CAT, COPD assessment test.

for AECOPD (Table 3). Consequently, a statistically signif-
icant, negative, and weak relationship was found between
the eosinophil count and mMRC scores of the patients
(r=—0.219, p = 0.005). It can be said that, as the eosin-
ophil count of the patients increases, their mMRC scores
decrease (Figure 2). No statistically significant relationship
was found between eosinophil count and other variables
(p > 0.05 for all).

Discussion

Although COPD is a disease characterized by increased
macrophages and activated neutrophils, an increase in
eosinophil count is observed in some patients [18]. Eosin-
ophil-associated airway inflammation can be detected in
both stable COPD and AECOPD [5, 19], and some stud-
ies in the literature show a correlation between sputum
and blood eosinophil counts [6, 11, 20]. A.Jabarkhil et al.
conducted a real-life retrospective cohort study and found
that patients with eosinophilic AECOPD were clinically
less severe and their in-hospital and 3-year mortality rate
was lower [21]. Similarly, C.Casanova et al. examined the
relationship between high eosinophil count and clinical
outcome and found that high eosinophil count was asso-
ciated with better clinical outcome [22]. In the present
study, a statistically significant and negative correlation
was found between the eosinophil counts of the patients
and the mMRC score, and considering that the mMRC
score can be used to predict future poor outcome, this
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Characteristic

Age, years
Gender, n (%):

* Male, n (%)

* Female, n (%)
No of admissions ED, median (IQR)
No of ospitalization, median (IQR)
mMRC score, median (IQR)
CAT score, median (IQR)
Comorbidity, n (%):

* Hypertension

+ Diabetes Mellitus

* Dyslipidemia

* Coronary Artery Disease

* Chronic renal failure

* Cerebrovascular disease

* Other

Table

2

Comparison of some demographic and clinical characteristics according to the groups

Tabauua

2

Cpasnenue 2pynn no HeKomopviM 0emozpauuecKum u KAUHUMECKUM XAPAKMePUCHUKAM

Eosinophil Count, cells pL™*

| <300 (n = 128) | 2300 (n = 38)
60.6£117 6715113
9 (75.0) 30 (789)
32(25.0) 8(211)
10.0 (3.0 - 20.0) 5.0 (4.0-14.2)
0.0 (0.0-1.0) 0.0 (0.0-1.0)
3.0 (20-3.0) 20 (20-3.0)

23.0 (19.5-27.0)

26.0 (25,0 - 27.0)

72 (56.2) 21(55.3)
24 (18.8) 6(15.8)
15 (11.7) 8 (21.1)
56 (43.8) 14 (36.8)
1(2.6)
0(0.0)
32 (25.0) 8 (21.1)

p

0.229%

0.777*

0.649**
0.554***
0.022***
0.242+*

0.999**
0.860**
0.232*
0.569**
0.999**
0.590**
0.777*

Note: IQR, Inter Quantile Range; ED, Emergency Department; mMRC, The modified Medical Research Council dyspnea scale; CAT, COPD assessment test; *, T-test was used for independent
groups. Descriptive statistics were given as mean ¢ standard deviation; **, Pearson’s 2 test or Fisher Exact test was used. Descriptive statistics were given as n (%);**, Mann - Whitney U-test

was used. Descriptive statistics are given as the median (Inter Quantile Range); p values indicated in bold were considered statistically significant (p < 0.05).

TpvMevaHue: * - [Ng CpaBHEHVS He3aBUCHIMbIX TpYMIN MCMIONb30BaNMS T-KPUTEPUTt; OMUCATENbHbIE CTATUCTUYECKIE NOKA3aTENM BKIIYank CpeaHee + CTaHRapTHoe OTKMOHeHMe; ** — cnonb3osan-
cst kpuTepwit X2 MUpCOHa vnm TO4HbI KpUTEPHIA GuLLEPa; OnMcaTeNbHbIe CTaTUCTUYECKME NOKa3aTeny BKMlowany wicno (%); ** - ucnonb3osancs U-kputepuit MarHa-YutHu. OnvcatenbHble cTa-
TUCTU4ECKIE NOKA3aTENV BKIIOYANM MeauaHy (MEXKBAPTUNbHBINA pasmax). 3Ha4EHNS P, BbIGENEHHbIE KMPHBIM LUPUATOM, CYUTAnKUCh CTaTUCTUYECKK 3HaMMbIMK (p < 0,05); IQR - mMexksapTUnb-

Hblil pa3max.

result is consistent with the results of the aforementioned

studies.

One of the topics of interest about COPD and eo-
sinophils is the relationship between eosinophilia and
acute exacerbation risk. There are various opinions on

this subject in the literature. S.Couillard et al. reported
an increased risk of exacerbation in eosinophilic patients
with COPD in their study with 167 patients [23], where-
as D.Duman et al. conducted a retrospective study with
1704 patients and suggested that high eosinophil count

mMRC score
N

3.0[2.0-3.0]

p=0022

<300 (n =128)

Eosinophil count

>300 (n = 38)

Figure 1. Relationship
between groups and
mMRC score

Note: mMRC, The modi-

fied Medical Research
Council dyspnea scale.

Puc. 1. Paznuuust mexmy

IpyIIIaMU TIPU OLIEHKE
no mMRC
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Table 3
Comparison of patients’ eosinophil levels with some
parameters
Tabauua 3
Bzaumocenasv wucaa 303unogpuios ¢ nexomopovimu
napamempamu
Parameter Spearman’s p ‘ p
Age -0.114 0.145
No of admissions ED -0.003 0.969
Hospitalization -0.045 0.565
mMRC score -0.219 0.005
CATs score -0.060 0.711

Note: ED, Emergency Department; mMRC, The modified Medical Research Council dyspnea
scale; CAT, COPD assessment test; Spearman’ p correlation coefficient was used.

TpUMeYaHme: 1enonb3osancs KoadduumeHT koppenaumn Criupmena p.

score focuses on some chronic factors that greatly affect
the quality of life rather than acute changes, which may
have led to this result.

There are certain limitations to this study. First, the
number of patients can be increased. Small sample size
may result from using sophisticated scales to evaluate the
patients. Second, there was no long-term follow-up of the
patients. Third, the change in eosinophil count as response
to treatment or the treatment the patients received was not
investigated.

Conclusion

High levels of eosinophilia in patients presenting with
AECOPD are associated with low mMRC score and, al-
though not statistically significant, the number of admis-
sions to the ED may be lower.

4 { oD e® B® es 00 =
3_
g ]
=
[S
14 © o ommeoe ae @ ee ° ®
p=0.005
04 e o e °

Figure 2. Correlation between
eosinophil count and mMRC
score

Note: mMRC, The modified
Medical Research Council
dyspnea scale.

Puc. 2. Koppensiust Mmexay
YHCIIOM 203MHO(DUIOB
u onieHKoit mo mMRC

0 500

was protective against exacerbation [24]. In the present
study, although the number of admissions to the emer-
gency department was not significantly different in pa-
tients with high eosinophil count, it was lower compared
with patients with low eosinophil count. To address the
confusion created by the different results obtained in the
literature, comprehensive studies with larger patient pop-
ulations are needed.

CAT score is an eight-question test used to determine
the impact of COPD on the patient’s life and current
health status [25]. It is often used to evaluate the current
health status of patients with stable COPD, and its im-
portance in evaluating the effectiveness of treatment in
patients treated for AECOPD has been discussed recent-
ly [26]. The mMRC score is a short but effective scoring
that determines health status through dyspnea [25]. It is
used more frequently in clinical practice because of its ad-
vantages such as rapid applicability and being unaffected
by sociocultural differences. In the present study, a sta-
tistically significant and negative correlation was found
between eosinophil count and the mMRC score, but no
significant correlation was found with the CAT score. CAT

Eosinophil count 1000
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