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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 2 t}. COPD2 0}9}9} S Aol ol FFS 71

7ol AAE Feat AAFES S7H1Z 4= AthRabe

T H| A =2 8K chronic obstructive pulmonary et al., 2007; Decramer et al., 2012). W=kA COPD
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SHLozano et al., 2012). COPDE ANF0= AP Te} H7ls FAR- olsh] L B4 242 1
ol ¥ &S vk A&ARQ1 717 ARt EAS 71 A= ALs7] olFHAY dH FHiE FgsiA w3
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SHA] SRt T3 w7 ) AR 38714 01919 Fakl
oA SE5] IS ok A7 7] w2l &
9] A@8E B7et] Ak Adgt HriX 3t a6}
HJones & Agusti, 20006).

COPD 229 H7|5 23tet drgo] zIgyHo] wzt
H 2 AAAFa o] 2 QIgE A4tAEZo] dojd 4= 9l
tHRabe et al., 2007). Zysman et al.(2021)
COPD SAfofA Q] AZbet AAATEZTL AF7F 4
gon A7t 357 44 7|RAR 5 To] QL
ot 519l COPD EAfolA 9] A4tadE2 419 4
Ash, AEH A2k A 57 L AFS 1™ S7HE °]
o]&d 4 QtkKent et al., 2011). Zysman et al.
(2021)2> 887 W49l AT E A+oflA] Azt A4ka
3ol UE A TEEFAS(modified medical
research council dyspnea scale, mMRC)%} AFGE
o] 713ttt al sttt COPD EAoA KA o
sto]  A4tAES HUEPo] FQ851tHal SFG=T|
(Amalakanti & Pentakota, 2016; Singhal et al.,
2023), A4HAEE HUEE UHoREE SHIAAT
Sl (arterial hemoglobin oxygen saturation,
Sa0;) ¥ WERAMAISIE (saturation of oxygen in
peripheral capillary, SpO,) &7d%°o] AM&= 1L St
SpO,= H| 1A H&oHA Sa0,5 HrYsh= HAROZ
COPD 9] ZgRHdoz QIgh A4tads o
-85}t SFtHGarcia-Gutierrez et al., 2015;
Amalakanti & Pentakota, 2016). SpO,= WHMAEA
Z27](pulse oximeter)E $AQ] £712, @71 =
REC| S471E A2t S45HH, Sa0 & B0
2 93T 4 Sl HEAEA FAAPHoIHNasr &
DiNardo, 2019). 7473t AFEe] SpO, FH%= ¥
HE 0 8 97~99%°|H, AFH R 95%0|/dolH B4
HOIZ 7HEE|R QutKSchutz, 2001; Kobayashi et
al., 2018). SpO.7F 95%"|THl A A4AES AH
T, SpO; 90%W|9td 7% A4tadF o2 BRstal 9l
tHGarcia-Gutierrez et al., 2015).

Hd 9 HZEAHS A AAREsEE TAAAA X
A Y AAAZS G288 4 Qi Rabe et al., 2007;
Badireddy & Baradhi, 2023). Joo et al.(2012)<
2yt 94 COPD #H4H9] ¥1d fH8E°] 7.3%2HL
o}, Sarkar et al.(2015)2 COPD A9 HIE &
HEo| 7.5~33% Fx2tal 5ttt COPD Ao =

www.kiha.kr

o= HIEe 2 g3 o3t vddeyd vigolA
THDuru et al., 2012), W18 FA4to| gloj= HAHo]

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

COPDY] AAAEF 71412 587 809t =35tE]
A] 9k31 o], A -FHFA(body mass index, BMI) ¥
Tl Tk 559 AdAEF FFE HE 5 ]
&of(Zysman et al., 2021), AAAES H7FE Y9
A {75 HAF L o]of 7§13t 7]FAIRE S5 E(global
initiatives for obstructive lung disease, GOLD) &
7o} HEo] thE FFAFY] &8 TredE de 2
87} Sty AgAG=ol4 yol, BMI, SRS
(modified medical research council, mMRC), &
A, %FEV; (forced expiratory volume in 1s) &
| 1d7F COPD 93} 314 59 Mg R9oto 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#A|== COPD A9 A Y=ol tigh
o2 #E F-&5ttal sH3ItE. COPD A AP B
FARE T2 sl AAAES oFF COPD HFRHA]
o 7k B ARE B71t 287 A H&o] &
Zuztol4] COPD SAE o= AAitadFol ts
o] H7]5, mMRC ¥ GOLD &5 7Heo] #aAd A=
UARE COPD E3}A|4Rof| thgt A= Eare v gt}

wEbA 2 A= COPD AE oz A4AE
S AEFE(Sp0A95%)3  %FEVI, %FEV1/FVC,
mMRC, GOLD £7F 9 COPD E3#|< 7ho] 4
= X317} 5t

Il. CH

0%

ol i
x od

1. 7 Chat
AT FERAY] wEFY0] Y= olHYR
24 QA Aol AHE 98] 0OATH] Y

St 72AF & COPDE Agte d#F 1409o]qdct. o
A= OO 7|HAYHESEAYs|o] A7AE 5
Ql(No. 219993-201910-BR-20-01)3+ ATthAI=IQ]
AEE AHEoE BES & St
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2. COPD ZItt 3 Mx[X|HE &M

AFAIRES] Hol, BMI, £41 =&7|7F SdojF 4
< 1497F COPD 9}3} ofF 59 dvkd 442 WX
AR B9l mefstdnt. H7le vl=gRed/fHess
718}5ol A B o= W (Miller et al., 20052 <83t
o] H7]5 HAP1(Vmax22, sensorMedics, Ul=h)=Z A
Aboltt. A HE=H(forced vital capacity, FVC)
9 =HA Ax7F 57])%Hforced expiratory volume in
one second, FEV)& 743 &, g2l 954](Choi
et al., 2005 ==t ZHZte] AEXE Aktsiitt
COPDY| At tferdd] 4 5.57]8}k3]of|A Astar
+= 7I(KATRD, 2005)°] ot £874 B,-7138A &
AE FYe & ARt FEV,9] $7FFe] 200 mL € 12%
ulgko| il %FEV,/FVCe] 70% wIRH}l 9= o3lrt.

SpOy= 3087 oA J83] A T HA0
WERARA T SIEA 7] (pulse oximeter, Zondan, China)
£ A SAsith. ALAES RS SpO;
95% w|Ttl HS-= SFUT

Ad £9 snZFZH(hemoglobin, Hb)S AFsEH
FA7](XN-9000, Sysmex, [USA)Z X531, S
Z(hemoglobin, Hb) =7} 13 g/dL u[qkel 73$- wig
2 A5t 8% ferritine SR aAHISH 7]
(ADVIA Center CP, SIEMENS, German)& °]-&5}c]
245190, 83 484 EdAHA $EA(soluble

transferrin receptor, sTfR)+= JAHIHZARA(STIR

Table 1. Assignment of points for the composite indices

ELISA Kit, R&D systems, USA)C.& H-43}ct. 8%
H(ron, Fe)} ExsaZ3Fs(unsaturated iron binding
capacity, UIBC)Z AFsAeteh47](Hitachi 7080,
Hitachi, Japan)& °ol-&sto] B3 &, EsiAN S}
T(transferrin saturation, TSat)& oFf9] AXHI(1)
4 (2)o] we} AFESkt

F3&Z%5(total iron binding capacity, TIBC) =
UIBC + Fe )

TSat = Fe / TIBC x 100 Q)

A dEdHE Nickol et al.(2015)9] E&F7|=9
mal @2 TSat 16% U]k, ferritin 12 yg/L B9t E=
STFR 28.1 nmol/LE 23tk A9z st

3. COPD =& X[+

COPD E3A|4== Table 13} o] HM4EL 235}
o] A&siith. ADO= Wol, mMRC 9 %FEV, &
AFE519 31 (Puhan et al., 2009), DOSE+= mMRC,
%FEVI, 94 9 < 1497 COPD <23t 314(Jones
et al., 2009) 118]2 BODEx:= BMI, %FEVi, mMRC
9 ZHZ 197 COPD 95} 314(Soler-Cataluna et
al., 2009)2 AF&sI9ict. COPD <she &7t A&7}
gQ3% 587 AL 7H 2 A(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
(O) %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 <2
(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
Journal of Korean Society of Occupational and Environmental Hygiene, 2024: 34(1): 57-66 www.kiha.kr
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Seemungal, 2007), 84 7|8XSHA A8 =
A /74 corticosteroids X &7} Q% AL =
Aol "HastAY SFFA WESEAE Aootdch
(Vogelmeier et al., 2017).

4. Xtz EXM

EARAML SPSS 17.0 T2 TH(IBM SPSS statistics,
USAL & 35ttt & A 7H9] H|W+= Mann-
Whitney U test, x’-test ¥ receiver operating
characteristic(ROC) 522 EAsI91, Z 49 &

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

A Fo)eE2 p0.058 3t
n.z o

1. MAUARE AT ot s 7to] A3y
AAAEZE AdF9 %FEV(71.0% vs. 54.0%,
p=0.020)3}+ %FEV:1/FVC(57.1% vs. 42.8%, p=0.002)
9] FA57F FAFEET Wk, mMRC(66.7 vs. 102.0,
p<0.001)2} GOLD(67.4 vs. 96.0, p=0.002)2] B
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"
BODEXx 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 (nmol/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

www.kiha.kr
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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. MAAEE /&ds+Z0 tist ROC curve &4
ROC curve 4Z237= Table 49} &t} #4148 S
A3E 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 ByRE BF 297 Bk

TXEA A3 mMRC 0-1, 2 2 3<Q AthojA]
ALAAEE AEFEA B9+ 2 4Y4.7%), 39
(8.8%) ¥ 87(38.1%)°]91(p<0.001), GOLD 1~4¢1
Ao Ai4rES A 49~ 244 19
(4.3%), 78(7.3%), 478(23.5%) L 395(75.0%)= 52
St Z}o]7} A ATHp0.001)(Table 3).

04%”41”%}4 o], BMI, &7 =&7]7 %FV =

A, 9g, 49, g, 18Y 9 CRP 52 Aitag
3 AdsE o7 FAZ [-o4do] wﬂ:}.

St %FEVi?+ %FEVi/FVCY area under the ROC
curve (AUOE ZZH 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)% EAA 8-9]4do] QIr}. A4
AFF AFSE o of gigt COPD EdA|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 - 0.865) 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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>

BODEx(AUC=0.701, p=0.011, 95% CI=0.537-0.865)
o £02 =3I

V.

|
2t

COPD A9] #7]5 Ao}t A4AadF 7He] #H
Ao il B2 APHAFE0] HilFo] ¢t} Lim et
al.(1998)2 %FEV,°] 50% gt Hof] HirAES

o] 8dkeE 4 Qlttkal 31, Zysman et al.(2021)2
887HE tAtoz 43yt 511_03_%1011*1 AAAES
o] 1S AL mMRC7} 37513, GOLD 1~491 H&t
9] 10%, 7%, 29% = 32%°A 473t HALESS
Hoj 7|RA% S50 AdeE A48 S HlErt
=713ttty 819l Tantucci & Medina(2012)=
COPD F&tolAl GOLD 2~491 Hete] FEV,9] Azt
B gAEo] 47 47-79 mlL, 56-59 mL 2 <35
mL2}2 3}, Decramer et al.(2009)2 GOLD 2
~4Q1 It FEV 9] Azt B+ #AL&o]l 247+ 49
mL, 38 mL ¥ 23 mLz}al st ol A+AES

71HFEV) TAR B7iEs s 48 COPDA
7] @AA o &7] o] COPDY A&

7] GARA Al ofof gttkal A|ASH EP o|
oA mMRC <1~2%0 O] Sp0{95%31 ﬁoﬂ—:
¥t 4.7%% 8.8%%R1H| H|g] mMRC 30449l o2

44 BN pu Pol'

N

1

_I

38.1%°02 AAATS YPeEY ¥ETt S7k6kla
(p<0.001), GOLD 1~2%1 A9 Sp0,(95%= k7t
4.3%3} 7.3%0]1 QA9 GOLD 3~491 FAke 23.5%
4 75.0%2 A4Aa8S A8 st Skt
(p<€0.001). o3t A2 & uf, ALATF AP+
2 mMRC 30143 GOLD 30144 wf J2Z3] S7Fs}
= Aoz FwHHKTable 3).

o AFtoflA AXAES AT %FEV:(p=0.020)
3} %FEV,/FVC(p=0.002)7} ZAEHETE ST W3k
3, AAAES Al mMRC(p<0.001)2F GOLD
(p=0.002)= AATHETE B<eA7t 3o Sp0,{95%
Q= GOLD =9 3719} o] AtH(p<0.001).
AAAEE EeEo] gt %FEV,, %FEVI/FVC,
mMRC @ GOLD9] AUCE ZHz}F 0.684(p=0.020),
0.750(p=0.002), 0.752(p=0.001) & 0. 704(p—o 004)
5oz EAA FojAo] AAHFigure 1, 2). o|Fst A
= H7ls £49 = AAAES 9 O“M o]
AL, 71FAIRE T ATRE AT S Rt
—7P°Hﬂr‘* XY AAN=ET AUk ot ANE &
i COPD <&te] A2 fof H7|s &A7go] *2
COPD Z7|HAIRE A=2Q1 e #ej7 " Qsictal
=

COPD 2Atof| st é‘_t’éo Zl 3y o 5 et
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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— iR SCaks
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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 Er] R}
EE BT 340l S A Aol @] miEo
22+ 7HQ1e] YA kel COPD xS H3f &
At grlgedo] Basttal shltHJones & Agusti,

2006). B APAT-ENA %FEV.2F 22 557
da4 Euk ol yo], BMI, mMRC, & ¥ 1
7+ COPD 93} 315 59 H|S 87| FHAES 27
slo] A=glst COPD E3HR|7t 3A19] Apg9ld]of

=
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gt TR EZ F-8ottal AAstAHJones et al.,
2009; Puhan et al., 2009; Soler-Cataluna et al.,
2009). ol AFolA AiAEFT ¥TEY ADO
(p=0.003), DOSE(p=0.001) ¥ BODEx(p=0.009) &
A7F HATEET B9 ALAES PP o
gt ADO, DOSE ¥ BODEx® AUCE ZHZb 0.727
(p=0.004), 0.743(p=0.002) ¥ 0.701(p=0.011)Z &
A 940l ARE=|(Figure 3), EA3H 3719] Egt
A5 % DOSE7F 7V A4 F-2l/do] &3t} A4ka
g5 COPD HHASG 7he] #aAdol tigh A+
7F A9 AR, ol A9l AUCE Boeck et al.
(2016)9] ADO®} DOSEZ H7}st e Rlof 9J3t 2
H-AFFES] c-BAIF 0.72 2 0.649}F v|S53,
COPDel oJgt 28-AFEES] c-8AIF?A 0.84%2F 0.78
E]:]-}:_ wrolt} o]2jst Aie B uj. COPD B2
= COPD AMYE & oflzt A4tadS st
J&%O] A= o7 wWiEL)
Hoj A9 PSHHS TER7|TA],

9] HoA L Y, o]23t AFHRES HAISSHA
o= JFE uAchAgusti, 2013). COPD A= ¢
SollA 711gk A AP} o] 97| wiFEol dAgH
715AIRo] gle=te Aj4aka AEi7F E 4 Aekal S5H3L
H(Nickol et al., 2015). Lee et al.(2019)2 COPD
71FARE S5 AgE €5 A5A# CRPY
L7t S7okl A5 #EE EF hepciding 5%
7} 7Kgk 51993, Drakesmith & Prentice
(2012)& ¥3©°] hepciding S7H1A 8% ZHit HH
H A9| o]& &S HAAAXITL 53ith ¥182 COPD
SApolA THboh= ol 7R &5 RIS /9
2 A4 d3ol Yol == ‘?l*é"é—“’“é Hlgo]]
THDuru et al., 2012; Sarkar et al., 2015), Nickol
et al.(2015)2 COPD $AH= Hldo] glojx= 4 ZH
=2}o] 9ubglchy sloith A4 ¥ ZAWe Hb M}
Y YA Fa 5ol S Fof ot vdE &
W & QITHWHO, 2007). 284 o A-tollA ®l
9, 329 4 93A% 52 AAEF AESsE o
K 7holl fofet #Ado] glith ol2gt A=, of|
QoA AH8eH SpO i o] s So] uet e
e e A9 22 AIgtAo] 91 (Al-Halawani
et al., 2023), St F2Y E= ISR HO| Hslof o}
2 B3 HaxsE| FJolg BAo] ARt
S7h ol A9 Aow WeEl wRh FF AT

= R=E
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COPD #AtS difo= A4S +Fstt= Hol
E} FE Jgs ZIdotal ALIRE fsto] of
W AFENE 45T 20t 0i ey g Al
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9} #o] &Y, 3] mMRC 3< FE+= GOLD 3<
A o AAAES AHFEY Rl F45] ST
o} E3F 243 AI7E] COPD E@AFRY] $71+= &
5 AAAES AEsER BAE f940] An
ROC 44 AAAEZE s did] %FEVI/
FVC, mMRC % DOSE E3x|471 714 A4 32
Jo] =%em, ADO EFAFE %FEV; ¥ GOLD +#
SHT AUROCZE =9t o3t Zxz &2 o,
COPD 3HA19] 55t 507 QIgt A4 TSI 74
S AHY MBS AFobr] HsiAe AE5H0 COPD
B7HEE o]Qof tekel e B A=Al Pt
4Qs Ao wetEr)
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