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Association of Airflow Limitation and COPD Composite Index with Peripheral Oxygen
Saturation in Patients with Chronic Obstructive Pulmonary Disease

Jong Seong Lee” * Jae Hoon Shin * Jin Ee Baek * Hyerim Son * Byung-soon Choi

Institute of Occupation Environment, Korea Workers' Compensation & Welfare Service

ABSTRACT

Objective: Chronic obstructive pulmonary disease (COPD) is characterized by progressive airflow obstruction
that is only partly reversible, inflammation in the airways, and systemic effects. This study aimed to investigate
the association between low peripheral oxygen saturation levels (SpO,), and composite indices predicting death
in male patients with (COPD).

Method: A total of 140 participants with post-bronchodilator FEV, /FVC ratio less than 0.7 were included. Three
composite indices (ADO, DOSE, BODEXx) were calculated using six variables such as age (A), airflow obstruction
(O), body mass index (B), dyspnea (D), exacerbation history (E or Ex), and smoking status (S). Severity of airflow
limitation was classified according to Global Initiative for Obstructive Lung Disease (GOLD) guidelines. SpO, was
measured by pulse oximetry, and anemia and iron deficiency were assessed based on blood hemoglobin levels
and serum markers such as ferritin, transferrin saturation, or soluble transferrin receptor.

Results: Participants with low SpO, ({95%) showed significantly lower levels of %FEV; predicted (p=0.020) and
%FEV1/FVC ratio (p=0.002) compared to those with normal SpO; levels. The mMRC dyspnea scale (p{0.001) and
GOLD grade (p=0.002) showed a significant increase in the low SpO; group. Receiver Operating Characteristic
analysis revealed higher area under the curve for %FEV1 (p=0.020), %FEV1/FVC(p=0.002), mMRC dyspnea scale
(p=0.001), GOLD grade (p=0.010), ADO (p=0.004), DOSE (p=0.002), and BODEXx (p=0.011) in the low SpO, group.

Conclusion: These results suggest that low SpO; levels are related to increased airflow limitation and the
composite indices of COPD.

Key words: chronic obstructive pulmonary disease, COPD composite index, peripheral oxygen saturation

LM E O COPDE ofsio} g% 29e] Wol JL %71
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SHA] SRt B3 w7 AR S804 o199 Fakl
oA SE3] HHYSHA| ok A7 7] w2l &
9] A@8E B7et] Ak Adgt HriX 3t a6}
HJones & Agusti, 20006).

COPD 229 7|5 f3le} Argo] zIggH] ot
H 2 AAAF o] 2 QIFE A4tAgFo] dojd 4= 9l
tHRabe et al., 2007). Zysman et al.(2021)
COPD SAfof A9l AZbet AAATEZTL 57 4
gon A7 57| 44 7|RAIR 5 Tl QL
thal 5kl COPD EAtoA 9] A4tAhdE2 49 4
Ash, AEH A3k A 57 L AFS 1™ S7HE °]
o]d 4 QtkKent et al., 2011). Zysman et al.
(2021)2 887 W9l AT E A+oflA] Azt A4ka
3ol U= A TEEHAS(modified medical
research council dyspnea scale, mMRC)%} AFGE
o] 713t al sttt COPD EAtoA S8HA o o
stof  A4tAES HUEPo] F851thal SFG=T|
(Amalakanti & Pentakota, 2016; Singhal et al.,
2023), A4HAEE HUEE o EE SHIAAT
Sl (arterial hemoglobin oxygen saturation,
Sa0;) ¥ WERAMAISIE (saturation of oxygen in
peripheral capillary, SpO,) &7%d%°o| AM&= 1L St
SpO,= H| 1A H&oHA Sa0,5 HrYsh= HAROZ
COPD 9] ZgRdoz QIgh A4tads o
-85}t SFYtHGarcia-Gutierrez et al., 2015;
Amalakanti & Pentakota, 2016). SpOy= WHEMAA
Z27](pulse oximeter)E $AQ] £712, @7le =
REC| S471E A2t S45HH, Sa0 & B0
2 99T 4 Sl HREAEA FAAPHoIHNasr &
DiNardo, 2019). 7473t AFe] SpO, F4H%= ¥
HE 0 & 97~99%°]H, AFHOE 95%0|/olH B4
HOlZ 7HEEA QutKSchutz, 2001; Kobayashi et
al., 2018). SpO.7F 95%"|THl A A4AES AH
T, SpO; 90%W|9Hd 739 A4atadF o2 HRstal 9l
tHGarcia-Gutierrez et al., 2015).

g 9 HEAHS A AAREsEE TAAA X
A Y AAAZS G28E 4 QtiRabe et al., 2007;
Badireddy & Baradhi, 2023). Joo et al.(2012)<
Syt 94 COPD #H4H9] ¥1d f¥8E°] 7.3%2L
o}, Sarkar et al.(2015)2 COPD A9 HIE &
WEo| 7.5~33% Fx2tal 5ttt COPD Ao =
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ol HIEe 2 g3 o3t vd2eyd vgolA
THDuru et al., 2012), ¥1¥ JA4to| glojx= HAHo]

S 4 9th(Nickol et al., 2015).

COPDY] AAAEF 7142 587 8109t =3tE]
2] @31 Yo|, A A=A 4 (body mass index, BMI) ¥
T 5% 559 AdAEF FTFE HE 5 ]
W &of(Zysman et al., 2021), AAAES H7FE Y9
A {75 HAF L o]of 71§13t 7|FAIRH S5 E(global
initiatives for obstructive lung disease, GOLD) &
7o} HEo] b gFHee] 28 7S I 2
27F Ao AgAFEolA vol, BMI, SR
(modified medical research council, mMRC), &
A, %FEV; (forced expiratory volume in 1s) &
2| 197 COPD 9%} 8l 59 W5 2gsto] 4t
&3 ADO(age, dyspnea, and obstruction)(Puhan
et al., 2009), DOSE(dyspnea, obstruction, smoking,
and exacerbation)(Jones et al., 2009) ¥ BODEx
(body mass index, obstruction, dyspnea, and
exacerbation)(Soler-Cataluna et al., 2009) 59
COPD E3#|=& COPD A9 AY Y=ol tigh
e #E F-E&5ttal sH3ItE. COPD A AFY g
FAHE T2 sl AMAAES o7} COPD A
o 7k B ARE B7rt 2871 Atk H&o] ¢
ZutEtolAl COPD S H o2 A4tadFof tis
o] 57|, mMRC ¥ GOLD &7 7to] A d4+=
UARE COPD E3}A|4rof| thgt A= Eare v Qith

ki 2 9= COPD e tHfo = AAad
S AFFE(Sp0A95%)3  %FEVI, %FEV1/FVC,
mMRC, GOLD £7F 9 COPD E3#| 7ho] A4
= X317} 51t
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AFegAe] vol, BMI, £31 k=&717,

- 19z COPD oF3} o 59

AHE B3l Telstltt. W75 nl=g5atsl/
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718k3lof| A EAek= Wi Miller et al., 2005)S &85}
o H7]5 AAF1(Vmax22, sensorMedics, #|=H)Z 4
Abstqitt =384 H¥=K(forced vital capacity, FVC)
9 =HA Ax7F 57])%Hforced expiratory volume in

one second, FEV))& =745t

¥, A=l 9

=y
=

(Choi

et al., 2005)°] wt ZH2te] AEFAE ALFeEAT
COPDY At tfetdd] 4 5.57]8}k3]of| A Astar
+= 7I(KATRD, 2005)°] ot £874 p,-7138A &
AE FUT T AARE FEV,9] S710] 200 mL € 12%
ugto] L %FEV/FVCe] 70% |kl B2 oirt.
SpOy= 3087 gobA J83] HFAX & HA
WERARA I SIEA 7] (pulse oximeter, Zondan, China)
£ A ST AAAES AEES SpO;

95% IRl FF= shlt.

AE F9 s|2ZFZE 4 (hemoglobin, Hb)2 A&

EA7](XN-9000, Sysmex, TUSA)Z EA5} 1,

S AH

=

I

4(hemoglobin, Hb) H%=7} 13 g/dL v[9kQl 739 4l
2 ATt 84 ferritine S aAHI=4 7]

(ADVIA Center CP, SIEMENS, German)Z ©|

=
Q-
©

3ol

A1, 8% 84 EdAHTA F8A|(soluble
transferrin receptor, sTfR)+= JAHIAZARA(STIR

Table 1. Assignment of points for the composite indices

ELISA Kit, R&D systems, USA)C.& £-43}ct. 8%
H(ron, Fe)i} B8 Z3Fs(unsaturated iron binding
capacity, UIBC)> A5 88}elE-47](Hitachi 7080,
Hitachi, Japan)g ol-&sto] BAgt & EsiAH xS}
Y(transferrin saturation, TSat)E oF=ie] AXHA(1)
4 (2)o] we} AFESkt

F2&Z%5(total iron binding capacity, TIBC) =
UIBC + Fe )

TSat = Fe / TIBC x 100 Q)

A dEdHE Nickol et al.(2015)9] E&F7|Z0
mal &% TSat 16% U]k, ferritin 12 yg/L B|9F E=
STFR 28.1 nmol/LE 23tk A9z st

3. COPD =& X|s

COPD E3HA|4== Table 13} o] W4EL 235}
o] A=siith. ADO= Wol, mMRC 9 %FEV, &
AFE519 3 (Puhan et al., 2009), DOSE+= mMRC,
%FEV), & 9 & 197t COPD 93} 3l4=(ones
et al., 2009) 118]2 BODEx:= BMI, %FEVi, mMRC
9 ZHZ 1497 COPD 95}t 314(Soler-Cataluna et
al., 2009)&2 AF=E5Hcy. COPD 9fsk= 71 A =7}
ZQ3t 387 A4S 7 X 2A(Wedzicha &

Composite indices 0 points 1 point 2 points 3 points 4 points 5 points
ADO
(A) Age (years) 40-49 50-59 60-69 70-79 80-89 >90
(D) mMRC dyspnea scale <1 2 3 4
(0) %FEV, predicted >65 36-64 <35
DOSE
(D) mMRC dyspnea scale <1 2 3 4
(O) %FEV, predicted >50 30-49 <30
(S) Smoking status No Yes
(E) Exacerbation per year <1 2-3 »3
BODEx
(B) BMI (kg/m?) 21 <21
(O) %FEV; predicted >65 50-64 36-49 <35
(D) MMRC dyspnea scale 0-1 2 3 4
(Ex) Exacerbation per year 0 1-2 >3
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Seemungal, 2007), &84 7|8XHA A8 =
YA /- corticosteroids A =7 B3 FY- E=
Aol "asiAY SFA HEIAE FYsiit
(Vogelmeier et al., 2017).

4. Rt 2N

EA ML SPSS 17.0 T2 TH(IBM SPSS statistics,
USAL & 353l & e 7H9] H|W= Mann-
Whitney U test, x’-test ¥ receiver operating
characteristic(ROC) 522 A5, Z+ 4o &

Table 2. General characteristics of the study subjects (N=140)

A Fo)5E2 p0.052 3t
n.z o

1. MAUARE AT ot g 7to] A3y
AAAEZE AFAF9 %FEV(71.0% vs. 54.0%,
p=0.020)2}+ %FEV1/FVC(57.1% vs. 42.8%, p=0.002)
9] 47T HAITEETE W3k, mMRC(66.7 vs. 102.0,
p<0.001)2} GOLD(67.4 vs. 96.0, p=0.002)2] BH&
A7 BAFEETE &=t (Table 2). COPD E3Hx]4=2l

SpO; > 95%

Sp0; { 95%

Characteristics (N = 125) (N = 15) p-values
Age (years) 69.0 (71.4) 67.0 (62.9) 0.440°
BMI (kg/m?) 23.3 (71.2) 22.9 (64.3) 0.533"
Exposure period (years) 14.0 (71.7) 14.0 (60.6) 0.319°
%FVC 90.0 (71.6) 85.0 (61.3) 0.354"
%FEV, 71.0 (73.3) 54.0 (47.5) 0.020°
%FEV:/FVC 57.1 (74.3) 42.8 (39.2) 0.002"
mMRC dyspnea scale’ 1 (66.7) 3 (102.0) {0.001"
GOLD grade® 2 (67.4) 2(96.0) 0.002"
COPD Composite indices'

ADO score 3 (67.1) 5 (98.9) 0.003"
DOSE score 1 (66.9) 2 (100.8) 0.001"
BODEX score 1 (67.5) 3 (95.6) 0.009
Cumulative smoking (pack-year) 14.5 (69.0) 25.0 (82.9) 0.208"
Current smoking™ 42 (35.0) 6 (40.0) 0.703%
Iron deficiency" 53 (44.2) 7 (46.7) 0.854"
Anemia” 10 ( 8.3) 2 (13.3) 0.624"
Hypertension 55 (45.8) 5 (33.3) 0.3587
Diabetes 19 (15.8) 3 (20.0) 0.7127
Hemoglobin (g/dL) 14.7 (70.8) 14.8 (68.2) 0.819"
Serum ferritin (ng/mL) 95.9 (70.1) 100.1 (74.0) 0.724"
Serum TSat (%) 30.9 (71.9) 28.4 (58.5) 0.224"
Serum sTfR (hmol/L) 26.6 (71.4) 23.9 (63.1) 0.453"
CRP (mg/dL) 0.14 (69.6) 0.34 (78.0) 0.446"

"Calculated by Mann-Whitney U test, median (mean rank)

TCalculated by x?-test, number of case (percentage)
TmMRC dyspnea scale (0 to 5 scale)

SSubjects were grouped by severity of airway flow limitation in COPD according to GOLD classification (grade 1 to 4)
ICOPD composite indices were calculated by age, BMI, dyspnea (mMRC), and airflow obstruction (%FEV; predicted),
number of exacerbation the previous year, or smoking status

Tiron deficiency: TSat (16%, ferritin ¢ 12 ug/L, or sTfR »28.1 nmol/L

“Anemia: hemoglobin ¢ 13 g/dL (male)

Abbreviation: BMI, body mass index; CRP, C-reactive protein; FVC, forced vital capacity; FEV:, forced expiratory volume
in 1s; GOLD, global initiatives for obstructive lung disease; mMMRC, modified medical research council; SpO,, peripheral
oxygen saturation; sTfR, soluble transferrin receptor; TSat, transferrin saturation
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Table 3. Cross—tabulation analysis of SpO; with dyspnea scale and airflow limitation

SpOz > 95%

SpO; < 95%

Variables N (N = 125) (N = 15) P values
mMRC dyspnea scale
mMRC 0-1 85 81 (95.3) 4(4.7) 0.001
mMRC 2 34 31 (91.2) 3(8.9)
mMRC 3< 21 13 (61.9) 8 (38.1)
GOLD grade
GOLD 1 23 22 (96.7) 1(4.3) 0.001
GOLD 2 96 89 (92.7) 7(7.3)
GOLD 3 17 13 (76.5) 4 (23.5)
GOLD 4 4 1 (25.0) 3 (75.0)

Calculated by x>-test, number of case (percentage)

2. MAA”E A3+Z0 tist ROC curve 24
ROC curve 2443= Table 49} Zth AAAES
A3 ofFof tist 253K negative transformed)

ADO(67.1 vs. 98.9 p=0.003), DOSE(66.9 vs. 100.8,
p=0.001) & BODEx(67.5 vs. 95.6, p=0.009)= A4t
£8F @l ByREc BF 297 Bk

TXEA A3 mMRC 0-1, 2 2 3<Q AthofA
ALAEE AEFEA G+ A 4H(4.7%), 398
(8.8%) ¥ 87(38.1%)°]11(p<0.001), GOLD 1~4%1
AdoA Ai4rES Ade-Ed 49~ 244 19
(4.3%), 778(7.3%), 478(23.5%) = 35(75.0%) % 52
St Zo]7h AATHp<0.001)(Table 3).

A AdARe] Yol BMI, 27 =&717 %FV =
ﬁ, H]g xqﬁ;ﬁ ﬂ‘_lu._ _J_o:lcg- ] CRP ﬂ g
35 AdsE ofFet BAF 7940l mME}.

St %FEV?+ %FEVi/FVCY area under the ROC
curve (AUCOE ZZ 0.684(p=0.020, 95% Cl=
0.511-0.858)2} 0.750(p=0.002, 95% CI=0.603-0.897)
0|13, mMRC® GOLDS AUCE ZZF 0.752
(p=0.001, 95% CI=0.610-0.893)2} 0.704(p=0.010,
95% CI=0.546-0.862)% &A1 9-9]4o] QIirt. A4t
A8F AF4E ool gzt COPD EA|4=9] AUCE
DOSE(AUC=0.743, p=0.002, 95% CI=0.589-0.897),
ADO(AUC=0.727, p=0.004, 95% CI=0.582-0.872),

Table 4. Area under the ROC curve of COPD-related variables in subjects with Low SpO,

Variables AUC (95% ClI) SE P

%FEV, (negative transformed) 0.684 (0.511 - 0.858) 0.089 0.020
%FEV1/FVC (negative transformed) 0.750 (0.603 - 0.897) 0.075 0.002
mMRC dyspnea scale 0.752 (0.610 - 0.893) 0.072 0.001
GOLD grade 0.704 (0.546 - 0.862) 0.080 0.010
ADO score 0.727 (0.582 - 0.872) 0.074 0.004
DOSE score 0.743 (0.589 - 0.897) 0.079 0.002
BODEx score 0.701 (0.537 - 0.86b) 0.084 0.011

Calculated by Receiver Operating Characteristic (ROC)

Abbreviation: AUC, area under the curve; FVC, forced vital capacity; FEVy, forced expiratory volume in 1s; GOLD, global
initiatives for obstructive lung disease; mMRC, modified medical research council: SpO,, peripheral oxygen saturation;

95% Cl, 95% confidence interval; SE standard error
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H

BODEx(AUC=0.701, p=0.011, 95% CI=0.537-0.865)
o £02 =i

=F
=

|

V.

COPD 29| H7|5 A4t ALAadS 719 &
o] o] ¥ AgPAGS0] HilEo] gt Lim et
al.(1998)2 %FEV,°| 50% nRtd Aol A4AEF
o] fdreE 4= Qi 31, Zysman et al.(2021)2
8878 o E Sast ii_ﬂ:lloﬂ/ﬂ AAAE S
o] = ¢ mMRC7} S718kaL, GOLD 1~4%1 At
9] 10%, 7%, 29% U 32%°l|A Azt
Hoj 7|J7ARt 527 Adrs xi”i%a’?? -4 ‘:”57}
=713ttty 819l Tantucci & Medina(2012)=
COPD #HdolA GOLD 2~4°1 o] FEV,9] A7t
Bt fAago] 22 47-79 mlL, 56-59 mL ¥ 35
mLEr2! 31913, Decramer et al.(2009)2 GOLD 2
~4%1 o] FEV,9 Azt B+t HF4Eol 47 49
mL, 38 mL ¥ 23 mLz}al S ol A+AES
7I%H(FEV,) 42 7= H7]s €42 COPDY
7] @AM ¥ =7] izl COPDL A&7}t Xa“gﬂ
7] GACIA AlZrE]ofof gittal Adstint. o]
oA mMRC <1~2%1 &Y Sp02(95%<1 ﬁo%’—h

2 4.7%% 8.8%%0Hl Blg] mMRC 3014l Hd2>

4P P Pol'

_|\l

38.1%0 8 AAAEZ 93l4zo] vy} 25w
(p<0.001), GOLD 1~2%1 A%9] Sp0,(95%= Z+z}
4.3%3} 7.3%01 QA9 GOLD 3~491 A 23.5%
4 75.0%2 AAAES AL Hlert F7Fe E}
(p<€0.001). o3t A2 & uf, AAATZF YPsE
2 mMRC 3043 GOLD 30144 uf F23] ‘6‘7]‘01'
= Aoz FwHHKTable 3).

o AFtolA AAAES AT %FEV:(p=0.020)
3} %FEV,/FVC(p=0.002)7} A7 E Tt S5 23k
1, AAAESE 9939 mMRC(p<0.001)2F GOLD
(p=0.002)= AATHETE B<eA7t E3koH Sp0,{95%
Y%= GOLD 459 37k} 7ol AAtH(p<0.001).
AAAES EeEo] gt %FEV,, %FEVI/FVC,
mMRC 9 GOLDY AUCE Z2+ 0.684(p=0.020),
0.750(p=0.002), 0.752(p=0.001) ¥ 0. 704(p—0 004)
o8 BAA Fo/do] UK Figure 1, 2). o|HT 2
= H7ls £49 = AAAES 9 o“u o]
AL, 7|1FAIFE FFETt HTSRE ALAE SO HwTt
—7P°PEP* A8 A-AdEat 2okt ol2fgt A= &
| COPD 3}o] oS iof H7)s &ATFo] W2
COPD Z7|TAIRE A=2Q1 e #ej7 " Qsictal
HekEo

COPD 2Atof| st é‘_t’éo XJEE 5 o
8 AE5AHo7 FEV, I &2

o8

=]
=
it

Sensitivity

...................

/ === %FEV1 (negaiive iransiommed)
o —— WFEV1 IV (Medtaig tFarerormed)
Reference

o T T T
oo 0z o4 05

1 - Specificity

T
a8 10

Figure 1. Receiver operating characteristics curve for Sp02(95% vs. negative transformed %FEV; (AUC=0.684, p=0.020) and
negative transformed %FEV;/FVC (AUC=0.750, p=0.002).
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Figure 2. Receiver operating characteristics curve for Sp02(95% vs. MMRC scale (AUC=0.752, p=0.001) and GOLD grade

(AUC=0.704, p=0.010).
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Figure 3. Receiver operating characteristics curve for Sp02(95% vs. ADO score (AUC=0.727, p=0.004), DOSE score
(AUC=0.743, p=0.002), and BODEx score (AUC=0.701, p=0.011).

&3l ol &= QAN H7s Arks gE] A
EE BT 340l S A Aol @] miiEo|
22+ 71910l YA ket COPD ExHEE ) &
At grlgdo] Bastrtal sltHJones & Agusti,

2006). B> APATENA %FEV.2F Z2 557
da4 Eat ol Yo|, BMI, mMRC, & ¥ 1
7 COPD 93} 315 59 H|S 87| FHAES 2T
sla] M4=3ket COPD E3FA|S7} $419] Apatola]of

=
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gt TR EZ F-8ottal AAstAHJones et al.,
2009; Puhan et al., 2009; Soler-Cataluna et al.,
2009). o QAolA AAAEF ETES ADO
(p=0.003), DOSE(p=0.001) ¥ BODEx(p=0.009) &
A7t AATEET B9 ALAES PP o
3t ADO, DOSE ¥ BODEx9 AUCE ZZt 0.727
(p=0.004), 0.743(p=0.002) ¥ 0.701(p=0.011D)E &
AA 940l Sl=tl(Figure 3), &A% 3719 £
A4 5 DOSE7F 7V A4 f-el/do] =utt. Al4aka
g5 COPD HHASG 7He] Aol tigh A+
7F A9 AR, ol A9l AUCE Boeck et al.
(2016)9] ADO®} DOSEZ H7st e %10 9l 2
H-AFFES] c-BAF 0.72 2 0.649}F H|S53A,
COPDel oJgt 2¥-AMEES] c-8AFRA 0.84%2F 0.78
Ei}h okttt olE%t 2yE £ u), COPD EdA|4

+ COPD AMGE £ oYz Aiads Ada-Ede
%ﬂ'ﬁol A= ACE wWE

Hoj|A 9] dEHRe2 T2V, HAd 4 HAYH
9] HoA= Yy, olz3t J5HF HAleEH
oz ¥ v|AHAgusti, 2013). COPD A= 9
SollA 711gk A APt o] Q7] wiFEol dAgH
715A1gko] glel=te A4ka AEi7 2 4= okl 619
H(Nickol et al., 2015). Lee et al.(2019)2 COPD
715 ST AdeE 25 ASAIES] CRPY
L7t S7okl A5 #EE EF hepciding 5%
7} 7Kgk 51993, Drakesmith & Prentice
(2012)= 930l hepciding S7HA1# 834 Ax HH
H Ho o] &ES AT sk} W18 COPD
SAo A SIS S Zoly 71 E5F HIge] 99
2 AAY d3ol Yol FdEE T HIgolA]
YHDuru et al., 2012; Sarkar et al., 2015), Nickol
et al.(2015)2 COPD $AH= Hlgo] glojx= 4 ZH
Z=xto] QutEchy slalch AH H ZA9L Hb ST
Y YA Fa 5ol S Fof ot vdE &
e = QITHWHO, 2007). 284 ol d-tolA] v/l
g, 329 ¢4 43/ E 52 ALAES S o
5 7hol fofet wAdo] glith ol2gt A, of|
Aol A ARERE SpOr= TH-] MA Fofl whet JFS
W= 71&4 A 22 AlRbdo] lal(Al-Halawani
et al., 2023), £ 29 E= ISAE] ¥t o
£ EF AR 9| jolF EA5H]of AR
71 W% AoE ACeE matE wetA IFF A4t

= R=E

www. kiha.kr

WAE Efiste] 03_%1% XJ‘EE@] 437} Sloltt.

o A9l AlMHCE = AFh AT 1407 ol
A AAAES AR 7 1580 v
COPD ATHS: tjifoz AFE $otrt= ol
E} FT LS ot ATFHIRE Efisto] o]
H A7ANE ASE 87t ol ey B2 A

FAFENA ALAEZT HH/Fo] Aok LA
%FEV;, mMRC ¥ GOLD &% Ewt ofyg}, yol,
BMI, &4 of 53 22 Hag7] +HE984art X
= COPD ERA|E o5t TALLS B7okth=
HollA 997t it

V.4

rhu

COPD 39| SpO, 95%m|qHe] AAtadE: A
=2 %FEV; T4, mMRC ¥ 7|FAIRE 5559 57t
9} #o] &Y, 3] mMRC 3< E+= GOLD 3<
d off AAAES AEFEY] ¥E7F F456] STk
E} EQE B4R AlI7FA] COPD E3A|IGY] $71= 2

1]—_/,\_%:1/84 _|;|oV\7<_L]. E_z]]xq 0_,]Ho] 0104
ROC EAA AAAES APl His) VFEvl/
FVC, mMRC ¥ DOSE E3X|571 78 5414 o2
“gol =9kem, ADO EA|= %FEV, ¥ GOLD +
FHES AUROCZE =%t olfd 232 & o,
COPD $A9] 55 507 9%t AAIIIE Zha
5 AW AP At Aoﬁﬂt 52?1 COPD
BP7EEAE o]Qof thekel ke B3 HIH Q1 #EL
hQst Aoz metEc)

ALl =

o] AFE 2022¥ % ZREAFTE AT AT
A 33t “COPD &At9] #H7|5 <3} oA # A+
(No. 219993-201910-BR-20-01)"9] 4% A72
Ayt
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