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Abstract

Resumo

Objective: To perform a quantitative assessment of bronchial wall thickening and the emphysema score in patients with stable
chronic obstructive pulmonary disease (COPD), comparing the eosinophilic and non-eosinophilic COPD phenotypes.

Materials and Methods: This was a retrospective observational study of patients with COPD followed between August 2018 and July
2019. The patients were divided into two groups by the eosinophil count in peripheral blood: eosinophilic (= 300 cells/uL); and non-
eosinophilic (< 300 cells/uL). Quantitative, automated assessments of emphysema and bronchial wall thickness were performed
by evaluating computed tomography scans of the chest.

Results: We evaluated the records of 110 patients diagnosed with COPD: 28 (25.5%) in the eosinophilic group; and 82 (74.5%)
in the non-eosinophilic group. The demographic, clinical, functional, and therapeutic variables were comparable between the two
groups. There were no significant differences between the two groups in terms of the emphysema score or bronchial wall thickness
(p > 0.05 for both).

Conclusion: Patients with eosinophilic COPD do not appear to have lower emphysema scores or greater bronchial wall thickening
than do those with non-eosinophilic phenotypes of the disease.

Keywords: Pulmonary disease, chronic obstructive; Eosinophils; Tomography, X-ray computed.

Objetivo: Avaliar quantitativamente o escore de enfisema e o espessamento da parede bronquica de pacientes com doenca pulmo-
nar obstrutiva crénica (DPOC) estavel e comparar os fenétipos eosinofilico e ndo eosinofilico.

Materiais e Métodos: Estudo observacional, transversal, retrospectivo, que avaliou pacientes com DPOC no periodo de agosto de
2018 a julho de 2019. Os pacientes foram separados dois grupos, de acordo com o nimero de eosindfilos periféricos: os eosino-
filicos (= 300 células/pL) e os nao eosinofilicos (< 300 células/uL). Foram realizadas avaliacoes quantitativas e automatizadas de
enfisema e de espessamento brénquico para os dois grupos por meio de tomografia computadorizada de térax.

Resultados: Foram coletados dados de 110 pacientes com o diagnéstico de DPOC, dos quais 28 (25,5%) apresentaram perfil
eosinofilico. As variaveis demograficas, clinicas, funcionais e terapéuticas do grupo dos pacientes com perfil eosinofilico foram se-
melhantes as do grupo ndo eosinofilico. Nao se observaram diferencgas significativas em relagao ao escore de enfisema e a medida
de espessura de parede bronquica entre os dois grupos (p > 0,05).

Conclusao: Neste estudo, os pacientes com fen6tipo eosinofilico ndo apresentaram menor escore de enfisema e nem maior es-
pessamento parietal brénquico.

Unitermos: Doencga pulmonar obstrutiva cronica; Eosindéfilos; Tomografia computadorizada.

INTRODUCTION

spirometric criteria and a history of exposure to harmful

Chronic obstructive pulmonary disease (COPD) is  particles or gases'’). The diagnostic criteria have recently

characterized by persistent lung airflow limitation that is  been a topic of discussion, and computed tomography
not completely reversible, being diagnosed on the basis of ~ (CT) of the chest is considered important to complete the
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tetrad for the diagnosis of COPD: clinical manifesta-
tions; exposure; spirometric parameters; and CT findings.
The current treatment for COPD is based on the use of
bronchodilators and has the objective of decreasing lung
hyperinflation, relieving symptoms, and reducing exacer-
bations""?). There is a need to identify a biological marker
that is able to predict the response to inhaled corticoste-
roids (ICS), which could inform the decision-making pro-
cess regarding the timing of the initiation of ICS treatment
in COPD patients with exacerbations, as well as regarding
the discontinuation of ICS treatment when its side effects
outweigh its benefits.

The eosinophil count in peripheral blood is a good
indicator of the need for corticosteroid therapy™*®, hav-
ing recently become an important biological marker for
therapeutic decision-making. The 2019 Global Initiative
for Chronic Obstructive Lung Disease (GOLD) report
considers an eosinophil count > 300 cells/pL in the first
assessment of patients with COPD to be a criterion for
the initiation of ICS). It remains unclear whether eosin-
ophilic inflammation of the airways, present in approxi-
mately 10-40% of patients with COPD', plays a role in
bronchial remodeling, which manifests as bronchial wall
thickening on chest CT. It is also unknown if there is a
direct relationship between eosinophilia and the amount
of emphysema observed on imaging. Although COPD is a
heterogeneous disease with an idiosyncratic progression,
there have been few studies evaluating the CT profile of
patients with eosinophilic COPD. Therefore, the objective
of this study was to perform a quantitative assessment of
the CT findings of emphysema and bronchial wall thick-
ening in patients with stable COPD, as well as to evaluate
their association with peripheral eosinophilia, defined as
an eosinophil count > 300 cells/pL.

MATERIALS AND METHODS

This was a retrospective, cross-sectional observational
study. Using the 2019 the GOLD report criteria, we as-
sessed adult patients with COPD followed at the Pulm-
onology Outpatient Clinic of the Complexo Hospital de
Clinicas da Universidade Federal do Parana (CHC-UFPR,
Federal University of Parana Hospital de Clinicas Com-
plex), in the city of Curitiba, Brazil. The CHC-UFPR Hu-
man Research Ethics Committee approved the study (Ref-
erence no. 01372618.0.0000.0096).

All of the patients were clinically stable. Exacerba-
tion profiles were determined with the ABCD assessment
tool, which was developed by the GOLD as a means of
assessing the stage and severity of COPD". We evaluated
the eosinophil counts in peripheral blood measured in the
most recent complete blood count. We also analyzed the
most recent chest CT scan performed at the CHC-UFPR.
Patients with asthma, asthma-COPD overlap syndrome,
or alpha-1 antitrypsin deficiency were excluded. The study
was conducted from 1 August, 2018 to 31 July, 2019, and
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the patients were divided into two groups according to the
absolute number of eosinophils in their complete blood
count: eosinophilic (> 300 cells/pL); and non-eosinophilic
(< 300 cells/pL). The cutoff value to characterize the eo-
sinophilic phenotype was 300 cells/pL.

The CT data were collected from high-resolution
chest CT scans on file in the Picture Archiving and Com-
munication System of the CHC-UFPR Radiology Depart-
ment and analyzed at the Diagnéstico Avangado por Ima-
gem clinic, also in the city of Curitiba. The chest CT scans
were obtained in a 64-slice scanner (Aquillion; Toshiba
Medical Systems, Tokyo, Japan), during full inspiration, at
a tube voltage of 120 kVp and a tube current of 120 mAs.
The images were reconstructed by using a soft-tissue con-
volution kernel (FC13) and 1-mm isotropic voxels. In all
of the scans, we analyzed the presence of motion artifacts
and whether or not all lung segments were included.

Qualitative image processing was performed on a stan-
dard workstation (AW server; GE Healthcare, Milwaukee,
WI, USA) with thoracic volume computer assisted reading
software (GE Healthcare), which allowed automated lung
segmentation and automated measurement of bronchial
wall thickness. After the lung had been segmented, we
quantified the degree of emphysema by determining the at-
tenuation values—in Hounsfield units (HU)—, calculating
the proportion of areas with attenuation below a predeter-
mined threshold (Figure 1). As in several other studies, the
threshold selected for the present study was —950 HU, any
area with an attenuation value below that threshold being
categorized as emphysematous®?). We also calculated the
lung volumes and proportional areas of emphysema.

The airways were analyzed by semi-automated seg-
mentation!?), After selecting the bronchus for analysis,
the software reconstructed and rectified the airway, en-
abling the measurement of the wall thickness (Figure 1).
The selection included measurements of the following:
trachea; main bronchi; upper lobe bronchi; left lower lobe
bronchus; right, lower, and middle bronchi; and segmen-
tal bronchi (three right upper lobe segments, two middle
lobe segments, four left upper lobe segments, five right
lower lobe segments, and four left lower lobe segments).
In each of those locations, the measurements were made
in the middle third of the segment of interest or the spot
at which the automated segmentation had shown the
wall thickness to be most representative of the mean wall
thickness, as determined by a radiologist with five years of
experience in thoracic radiology. In all 110 patients, the
bronchi were scanned down to the third generation. Scans
with segmentation or quantification errors, as determined
by the radiologist, were excluded from the analysis.

Statistical analysis

Continuous variables are presented as means and stan-
dard deviations (SDs), with minimum and maximum val-
ues, whereas categorical variables are presented as absolute

Radiol Bras. 2022 Jul/Ago;55(4):209-215



Stival RSM et al. / Emphysema and bronchial wall thickness in patients with COPD

Figure 1. A,B: Quantification of emphysema on chest CT scans. A: Coronal image showing blue areas corresponding to regions with less than =950 HU (emphy-
sema). B: Coronal image with minimum intensity projection reconstruction showing extensive areas of emphysema with low attenuation. C,D: Quantification of
tracheal and bronchial wall thickness. C: Three-dimensional reformatting with lines on the central regions of the bronchial segments analyzed. D: Example of
transversal plane measurement for each of the 27 segments (trachea, plus first, second, and third generation bronchi).

and relative frequencies. For between-group comparisons
of categorical variables, Fisher’s exact test or the chi-square
test was used. For continuous variables, the groups were
compared by using the Student’s t-test for independent
samples or the nonparametric Mann-Whitney U test. The
Kolmogorov-Smirnov test was used in order to assess the
normality of the continuous variables. Values of p < 0.05
were considered indicative of statistical significance. Statis-
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tical analyses were performed with the IBM SPSS Statistics
software package, version 20.0 (IBM Corp., Armonk, NY,
USA), as described by Pagano et al.!?),

RESULTS

Of the 386 patients with COPD followed during the
study period, 110 (28.5%) met the inclusion criteria. Among
those 110 patients, the eosinophil count in peripheral blood
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patients in the non-eosinophilic group had an exacerbation
profile, compared with 10 (35.7%) of the 28 patients in the
eosinophilic group. Of the patients in the non-eosinophilic
group, 52 (63.4%) used ICS, as did 19 (67.9%) of those in
the eosinophilic group.

For the analysis of bronchial wall thickness, the im-
ages obtained for nine patients could not be evaluated,

was > 300 cells/pL in 28 (25.5%) and < 300 cells/pL in 82
(74.5%), those patients therefore composing the eosino-
philic and non-eosinophilic groups, respectively. The de-
mographic, functional, and clinical characteristics of the
patients were similar between the two groups (Tables 1
and 2), demonstrating that the sample was homogeneous.
As assessed with the ABCD tool", 36 (43.9%) of the 82

Table 1—Baseline demographic and clinical characteristics of patients with eosinophilic and non-eosinophilic COPD.*

Group
All patients Eosinophilic Non-eosinophilic
Variable (N =110) (n=28) (n=82) Pt
Age (years) 67.4 +9 (38-87) 69.3+11.6 (42-87) 66.8 + 8 (38-87) 0.294
Sex, n (%)

Female 62 (56.4) 15 (53.6%) 47 (57.3%)

Male 48 (43.6) 13 (46.4%) 35 (42.7%) 0.826
White, n (%) 97 (88.2) 23(82.1) 74 (90.2)

Body mass index (kg/m?) 25.8+5.9(12.3-48) 25.1+6.5(12.3-48) 26.1+5.6(15.2-8.7) 0.422
GOLD group*, n (%)

A 25 (22.7) 7 (25) 18 (22)

B 39 (35.5) 11 (39.3) 28 (34.2)

C 6 (5.5) 0(0) 6(7.3)

D 40 (36.4) 10 (35.7) 30 (36.6) 0.514
GOLD grade$, n (%)

1 8(7.3) 2(7.1) 6(7.3)

2 42 (38.2) 11 (39.3) 31(37.8)

3 36 (32.7) 9(32.1) 27 (32.9)

4 24 (21.8) 6(21.4) 18 (22) 0.999
Peripheral oxygen saturation (%) 92.1+4.5(77-98) 92 + 4.5 (80-98) 92.1+4.6 (77-98) 0.910
Current smoking, n (%) 23(20.9) 6 (21.4) 17 (20.7) 1
Smoking history (pack-years) 53 + 31.2 (0-155) 60.2 + 39.8 (0-155) 50.5 + 27.6 (1-150) 0.291

* Values expressed as mean + SD (range), except where otherwise indicated.

T Student’s t-test for independent samples, Fisher's exact test, or chi-square test.

*Groups A and B include patients who have had no exacerbations or one previous exacerbation that did not require hospital admission, respectively; groups C and
D include patients who have had two or more exacerbations or at least one exacerbation requiring hospital admission, respectively, in the previous year.

$The number provides information regarding the severity of airflow limitation: grade 1 = forced expiratory volume in 1 second (FEV,) > 80% of predicted; grade 2 =
FEV, 50-79% of predicted; grade 3 = FEV, 30-49% of predicted; and grade 4 = FEV, < 30% of predicted.

Table 2—Clinical characteristics of patients with eosinophilic and non-eosinophilic COPD.*

Group
All patients Eosinophilic Non-eosinophilic
Variable (N=110) (n=28) (n=82) pt
Moderate exacerbations without hospitalization® (n) 0.5+ 0.9 (0-5) 0.4+0.9 (0-4) 0.5+ 0.9 (0-5) 0.621
0-1,n (%) 99 (90.0) 27 (96.5) 72 (87.8)
>2,n (%) 11 (10.0) 1(3.6) 10 (12.1)
Severe exacerbations with hospitalization* (n) 0.3+0.6(0-3) 0.4+0.7 (0-3) 0.4+0.7(0-3) 0.835
>1.n (%) 29 (26.3) 8(28.6) 21 (25.6)
Low-dose ICS® (budesonide < 800 ug) 1
No, n (%) 88 (80.0) 23(82.1) 65 (79.3)
Yes, n (%) 22 (20.0) 5(17.9) 17 (20.7)
High-dose ICS? (budesonide > 800 pg) 0.517
No, n (%) 61 (55.5) 14 (50.0) 47 (57.3)
Yes, n (%) 49 (44.5) 14 (50.0) 35 (42.7)

* Values expressed as mean * SD (range), except where otherwise indicated.

T Student's t-test for independent samples, nonparametric Mann-Whitney U test, chi-square test, or Fisher’s exact test.
*1n the last year before data collection.

8 At the time of data collection.
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because of errors in airway segmentation, three patients
having been excluded from the analysis because of dif-
ficulties in measuring the thickness of some segmental
bronchi, due to beam hardening artifacts or anatomical
variations. Therefore, data regarding the thickness of the
trachea, main bronchi, and segmental bronchi were avail-

able for only 101 patients. Tables 3 and 4 show those data
for the right and left lungs, respectively. There was no
statistically significant difference between the two groups
in terms of the mean thickness of any given bronchial wall
segment or the overall mean bronchial wall thickness (p
> 0.05 for all).

Table 3—Comparison of tracheal and bronchial wall thickness (in mm) in the right lung between patients with eosinophilic and non-eosinophilic COPD.*

Group
Patients evaluated All patients Eosinophilic Non-eosinophilic

Segment (n) (N =101)" (n=25) (n=76) P*

Trachea 101 3.1+0.5(2.3-4.9) 3.0+£0.4(2.3-3.8) 3.1+0.6(2.3-4.9) 0.180
MRB 101 3.0+0.5(2.2-4.3) 2.9+0.4(2.2-3.8) 3.0+0.5(2.2-4.3) 0.451
RUL 101 2.6+0.4(1.7-3.5) 2.6+0.4(2.0-3.5) 2.7+0.4(1.7-3.4) 0.346
Ant-RUL 101 2.2+0.3(1.2-3.2) 2.3+0.4(1.6-3.1) 2.2+0.3(1.2-3.2) 0.305
Api-RUL 101 21+0.4(1.4-3.2) 2.2+0.4(1.5-3.2) 21+0.4(1.4-3.2) 0.742
Pos-RUL 101 2.1+0.3(0.9-2.8) 21+0.3(1.6-2.8) 2.1+0.3(0.9-2.8) 0.917
ML 100 24+04(1.7-4.3) 2.3+0.3(1.7-2.8) 25+0.4(1.7-4.3) 0.074
M-ML 99 21+0.4(1.4-3.2) 2.2+0.4(14-31) 21+0.4(1.4-3.2) 0.244
L-ML 99 21+0.4(1.1-3.1) 21+0.4(1.3-3.1) 2.0+0.4(1.1-3.1) 0.324
RLL 100 2.6+0.4(1.9-4.0) 2.5+0.4(1.9-3.7) 2.6 +£0.5(1.9-4.0) 0.280
U-RLL 99 2.3+0.4(1.5-3.5) 2.3+0.3(1.9-3.0) 2.3+0.4(1.5-3.5) 0.838
AB-RLL 99 2.2+0.3(1.3-3.0) 2.2+0.3(1.5-3.0) 2.2+0.3(1.3-2.8) 0.930
PB-RLL 99 2.1+0.3(1.5-2.9) 21+0.3(1.7-2.7) 21+0.3(1.5-2.9) 0.963
MB-RLL 98 2.0+0.3(1.4-2.9) 2.0+0.3(1.5-2.7) 2.0+0.3(1.4-2.9) 0.632
LB-RLL 99 2.2+0.3(1.5-3.1) 2.2+0.3(1.5-3.0) 2.2+0.3(1.6-3.1) 0.489

* Values expressed as mean + SD (range).
TIn nine patients, bronchial thickness could not be evaluated, because of errors in airway segmentation.
#Student’s t-test for independent samples.

MRB, main right bronchus; RUL, right upper lobe bronchus; Ant-RUL, anterior bronchus of the RUL; Api-RUL, apical bronchus of RUL; Pos-RUL, posterior bronchus
of the RUL; ML, middle lobe bronchus; M-ML, medial bronchus of the ML; L-ML, lateral bronchus of the ML; RLL, right lower lobe bronchus; U-RLL, upper bronchus
of the RLL; AB-RLL, anterior basal bronchus of the RLL; PB-RLL, posterior basal bronchus of the RLL; MB-RLL, medial basal bronchus of the RLL; LB-RLL, lateral

basal bronchus of the RLL.

Table 4—Comparison of bronchial wall thickness (in mm) in the left lung between patients with eosinophilic and non-eosinophilic COPD, together with the overall
bronchial wall thickness for both lungs.*

Patients evaluated All patients Eosinophilic Non-eosinophilic

Segment (n) (N=101)" (n=25) (n=76) p*

MLB 101 3.0+0.5(2.1-4.4) 3.0+ 0.5(2.2-3.8) 3.0+0.5(2.1-4.4) 0.474
LUL 101 2.9+ 0.5(1.8-5.0) 2.7+0.4(1.8-3.7) 2.9+0.6(1.8-5.0) 0.084
Ant-LUL 100 2.2+0.4(0.9-3.2) 2.2+0.4(0.9-3.2) 2.3+0.3(1.6-3.1) 0.530
Api-Pos-LUL 100 2.2+0.4(1.4-3.2) 23+0.4(1.4-31) 2.2+0.3(1.6-3.2) 0.393
LgL 101 2.4 +0.4(1.7-3.8) 2.4 +0.4(1.9-3.5) 2.5+0.4(1.7-3.8) 0.844
U-LgL 99 2.0+0.3(1.3-2.8) 2.0+0.3(1.5-2.7) 2.0+0.3(1.3-2.8) 0.991
L-LgL 100 2.0+0.3(1.3-2.8) 2.0+0.2(1.3-2.4) 2.0+0.3(1.3-2.8) 0.386
LLL 100 3.0+ 0.5(2.0-4.4) 2.9+0.5(2.0-3.9) 3.0+ 0.5(2.0-4.4) 0.265
U-LLL 100 2.3+0.3(1.4-3.1) 2.3+0.4(1.4-3.1) 23+0.3(1.7-3.1) 0.999
AMB-LLL 100 2.2+0.3(1.5-3.4) 2.3+0.3(1.5-3.4) 2.2+0.3(1.6-3.0) 0.413
PB-LLL 100 2.2+0.3(1.6-3.2) 2.2+0.3(1.6-3.0) 22+0.3(1.7-3.2) 0.647
LB-LLL 99 2.3+0.3(1.6-3.7) 2.3+0.4(1.7-3.0) 2.3+0.4(1.6-3.7) 0.680
Overall (both lungs) 101 2.4 +£0.2(2.0-2.9) 2.4 +0.2(2.0-2.8) 2.4 +0.2(2.0-2.9) 0.802

* Values expressed as mean * SD (range).
TIn nine patients, bronchial thickness could not be evaluated, because of errors in airway segmentation.

*Student’s t-test for independent samples or nonparametric Mann-Whitney U test.

MLB, main left bronchus; LUL, left upper lobe bronchus; Ant-LUL, anterior bronchus of the LUL; Api-Pos-LUL, apico-posterior bronchus of the LUL; LgL, lingular lobe
bronchus; U-LgL, upper lingular bronchus; L-LgL, lower lingular bronchus; LLL, left lower lobe bronchus; U-LLL, upper basal bronchus of the LLL; AMB-LLL, antero-

medial basal bronchus of the LLL; PB-LLL, posterior basal bronchus of the LLL; LB-LLL, lateral basal bronchus of the LLL.
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Table 5—Quantitative comparison of emphysema between patients with eosinophilic and non-eosinophilic COPD.*

Group
All patients Eosinophilic Non-eosinophilic

Variable (N =108)" (n=27) (n=281) P*

RL Vol. (L) 2.9+0.7 (0.8-5.1) 2.9+0.8(0.8-4.2) 2.9+0.7 (1.7-5.1) 0.965
LL Vol. (L) 2.5+ 0.7 (0.8-4.6) 2.5+0.8(0.8-3.9) 2.5+0.6(1.3-4.6) 0.920
Total Vol. (L) 5.4 +1.3(2.2-9.0) 5.4 +1.6(2.2-81) 5.4 +1.3(2.5-9.0) 0.874
RL Emph. % 26 + 19 (1-94) 23 +18(1-58) 26 + 20 (1-94) 0.471
LL Emph. % 22 +18(0-91) 21 + 17 (0-58) 23+19(1-91) 0.587
Total Emph. % 24 + 18 (0-91) 22 + 17 (1-58) 24 + 18 (0-91) 0.528
RL Emph. Vol. (L) 0.71 £ 0.64 (0.01-2.41) 0.71 +0.64 (0.01-2.41) 0.82 +0.72 (0.01-3.51) 0.456
LL Emph. Vol. (L) 0.58 + 0.60 (0-2.29) 0.58 + 0.60 (0-2.29) 0.63 + 0.63 (0.01-3.26) 0.708
Total Emph. Vol. (L) 1.29 £ 1.22 (0.02-4.71) 1.29 + 1.22 (0.02-4.71) 1.40 £ 1.23 (0.01-6.41) 0.702

* Values expressed as mean + SD (range).

TIn two patients, emphysema could not be quantified, because of architectural distortion of the lung parenchyma.

*Student’s t-test for independent samples or nonparametric Mann-Whitney U test.

RL Vol., right lung volume; LL Vol., left lung volume; Total Vol., total lung volume; RL Emph. %, right lung emphysema percentage; LL Emph. %, left lung emphysema
percentage; Total Emph. %, total emphysema percentage; RL Emph. Vol., right lung emphysema volume; LL Emph. Vol., left lung emphysema volume; Total Emph.

Vol., total emphysema volume.

Table 5 shows the lung volumes and proportional areas
of emphysema, by group. In two patients, the quantita-
tive analysis of emphysema was not possible, because of
architectural distortion of the lung parenchyma. There-
fore, data regarding the volume and proportional area of
emphysema were available for only 108 patients. Never-
theless, there was no statistically significant difference be-
tween the two groups in terms of the mean lung volumes

(p > 0.05 for all).

DISCUSSION

The eosinophil count has been increasingly consid-
ered to be a biological marker of COPD, especially after its
inclusion in the algorithm of the 2019 GOLD treatment
guidelines. The eosinophil count in peripheral blood be-
came a criterion for the initiation and discontinuation of
ICS therapy in patients with stable COPD, as well as for
therapeutic management of COPD with exacerbations, as
recommended in the 2019 GOLD report?). That has been
supported by previous studies such as the Withdrawal of
Inhaled Steroids During Optimized Bronchodilator Man-
agement study!'?, in which it was observed that the dis-
continuation of ICS therapy in patients with an eosinophil
count > 300 cells/pL increased the risk of exacerbation!?.
However, other significant studies, such as that conducted
by Ferguson et al.'*), used an eosinophil count cutoff of
150 cells/pL, which was found to have a positive impact
on ICS therapy in patients with eosinophilic COPD!%).

In patients with COPD, the pathophysiology of air-
way inflammation is predominantly neutrophilic. Never-
theless, up to one third of the patients present with eo-
sinophilic airway inflammation. That profile is seen more
commonly in patients in whom the predominant mani-
festation is chronic bronchitis than in those in whom it

(16)

is emphysema''®. Eosinophils stimulate the release of
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cytokines, chemokines, and leukotrienes that could be re-
sponsible for bronchial remodeling, given that, in patients
with asthma, there is a relationship between eosinophilia
and bronchial thickening'”. Our finding that there was
no association between the eosinophil count in peripheral
blood and bronchial wall thickening could be due to the
fact that the frequency of ICS use was high in our sample:
67.9% in the eosinophilic group and 63.4% in the non-
eosinophilic group. The fact that 43.9% of the patients in
our non-eosinophilic group had an exacerbation profile,
as did 35.7% of those in our eosinophilic group, together
with the fact that the frequency of ICS use was high in
both groups, could explain our difficulty in establishing a
significant difference between the two groups in terms of
the chest CT findings.

Our study has some limitations. First, because of the
retrospective study design, the data were collected exclu-
sively from medical records. In addition, the data were
obtained by convenience sampling. Although we were
careful in selecting the blood counts obtained closest to
the date of the imaging, it is known that the eosinophil
count can fluctuate from one measurement to another.
However, our high cutoff point for characterizing the
eosinophilic phenotype might have mitigated such varia-
tions. As previously mentioned, the precise cutoff point to
identify patients with eosinophilic COPD has yet to be es-
tablished. Our choice of an eosinophil count in peripheral
blood of 300 cells/pL as the cutoff point might also be
construed as a limiting factor. In a previous study evaluat-
ing the relationship between peripheral eosinophils and
emphysema''®, the authors showed that patients with sig-
nificant emphysema observed on chest CT scans had low
eosinophil counts in peripheral blood (mean, 34.6 cells/
pL) in comparison with the patients with no significant
emphysema (mean, 169 cells/pL), although no patients
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with an eosinophil count over 300 cells/pL were included
in that study. In the present study, we did not observe
a relationship between peripheral eosinophilia and the
quantitative emphysema score, as evaluated by chest CT.

Further studies, especially prospective studies, are
warranted in order to evaluate the clinical, functional, and
CT characteristics of patients with eosinophilic COPD.
That could help establish the best cutoff point to define
this population and thus enable the use of treatments that
are more aggressive.

REFERENCES

1. Singh D, Agusti A, Anzueto A, et al. Global strategy for the diagno-
sis, management, and prevention of chronic obstructive pulmonary
disease: the GOLD science committee report 2019. Eur Respir J.
2019;53:1900164.

2. Lowe KE, Regan EA, Anzueto A, et al. COPDGene® 2019: redefin-
ing the diagnosis of chronic obstructive pulmonary disease. Chronic
Obstr Pulm Dis. 2019;6:384-99.

3. Wedzicha JA, Banerji D, Chapman KR, et al. Indacaterol-glycopyr-
ronium versus salmeterol-fluticasone for COPD. N Engl ] Med.
2016;374:2222-34.

4. Camp ], Cane JL, Bafadhel M. Shall we focus on the eosinophil to
guide treatment with systemic corticosteroids during acute exacer-
bations of COPD?: PRO. Med Sci (Basel). 2018;6:74.

5. Barnes NC, Sharma R, Lettis S, et al. Blood eosinophils as a mark-
er of response to inhaled corticosteroids in COPD. Eur Respir J.
2016;47:1374-82.

6. Long GH, Southworth T, Kolsum U, et al. The stability of blood
eosinophils in chronic obstructive pulmonary disease. Respir Res.
2020;21:15.

7. Bu T, Wang LF, Yin YQ. How do innate immune cells contribute
to airway remodeling in copd progression? Int J Chron Obstruct
Pulmon Dis. 2020;15:107—16.

[)ev |

Radiol Bras. 2022 Jul/Ago;55(4):209-215

[o'e]

11.

12.

13.

14.

15.

16.

17.

18.

. Lynch DA, Al-Qaisi MA. Quantitative computed tomography in
chronic obstructive pulmonary disease. ] Thorac Imaging. 2013;
28:284-90.

. Chen A, Karwoski RA, Gierada DS, et al. Quantitative CT analysis
of diffuse lung disease. Radiographics. 2020;40:28—43.

. Achenbach T, Weinheimer O, Biedermann A, et al. MDCT as-

sessment of airway wall thickness in COPD patients using a new

method: correlations with pulmonary function tests. Eur Radiol.
2008;18:2731-8.

Pagano M, Gauvreau K. Principios de bioestatistica. 1* ed. Sdo Paulo:

Cengage Learning Brasil; 2004.

Magnussen H, Disse B, Rodriguez-Roisin R, et al. Withdrawal of

inhaled glucocorticoids and exacerbations of COPD. N Engl ] Med.

2014;371:1285-94.

Watz H, Tetzlaff K, Wouters EFM, et al. Blood eosinophil count

and exacerbations in severe chronic obstructive pulmonary disease

after withdrawal of inhaled corticosteroids: a post-hoc analysis of
the WISDOM trial. Lancet Respir Med. 2016;4:390-8.

Ferguson GT, Rabe KF, Martinez F], et al. Triple therapy with

budesonide/glycopyrrolate/formoterol fumarate with co-suspension

delivery technology versus dual therapies in chronic obstructive
pulmonary disease (KRONOS): a double-blind, parallel-group,
multicentre, phase 3 randomised controlled trial. Lancet Respir

Med. 2018;6:747-58.

Harries TH, Rowland V, Corrigan CJ, et al. Blood eosinophil count,

a marker of inhaled corticosteroid effectiveness in preventing

COPD exacerbations in post-hoc RCT and observational studies:

systematic review and meta-analysis. Respir Res. 2020;21:3.

Doyle AD, Mukherjee M, LeSuer WE, et al. Eosinophil-derived IL-

13 promotes emphysema. Eur Respir J. 2019;53:1801291.

Litmanovich D, Boiselle PM, Bankier AA. CT of pulmonary em-

physema — current status, challenges, and future directions. Eur

Radiol. 2009;19:537-51.

Papaioannou Al, Kostikas K, Papaporfyriou A, et al. Emphysema-

tous phenotype is characterized by low blood eosinophils: a cross-

sectional study. COPD. 2017;14:635-40.

215



