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Comprehensive Effects of a Respiratory Rehabilitation Program in a Patient with Severe COVID-19: A Case Report
Tae-Heon Lee, PT, MS', Nam-Gi Lee, PT, PhD*
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Purpose: This study was designed to determine the comprehensive effects of a respiratory rehabilitation program on the
immune system, pulmonary function, motor ability, and activities of daily living (ADLs) in a patient with severe coronavirus
disease 2019 (COVID-19). Methods: A 73-year-old female patient diagnosed with severe COVID-19 was recruited at OO
university hospital. The respiratory rehabilitation program was conducted for 8 weeks, 5 days per week, for 120 min per
day, and consisted of aerobic and strength exercises. We assessed the changes in the immune system-related cells and
inflammatory markers, dyspnea, coughing ability, respiratory muscle strength, pulmonary functions, upper and lower
extremity strength, balance, walking speed, and ADLs. Results: The lymphocytes showed a meaningful increase after the
intervention, whereas the level of C-reactive protein and erythrocyte sedimentation rate decreased, suggesting the setting
down of inflammation. COVID-19-related dyspnea was reduced, and the coughing ability of the patient was improved.
Finally, there were remarkable increases in the upper and lower extremity strength, balance, walking speed, and ADL
assessments. Conclusion: Hence, we suggest that the respiratory rehabilitation program, which includes aerobic and
strength exercises, helps patients with COVID-19 relieve the main symptoms, such as dyspnea and cough, and improve
the immune system and pulmonary function, motor ability, and ADLs.
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5, 2020). W&} 754 SHoA =34 H& K (forced vital

== 24 357 32 FAZ2UHMO|H A2 (severe acute
respiratory syndrome coronavirus 2; SARS-CoV-2 E+=
COVID-19)= A AAA = tiae doA 530t ol 4
HEAL 1007 7§ oo AMIA} AgsISit) o] A2k viol2
& oz At Zlo s WAL HelS doA WYY
52 AsARIk dlE E9f, YZFY(lymphocytes)Q} TAML
(eosinophils), %= (neutrophils), 4T platelets)2 TrAA]
7)1, C-8FS-Aeh(C-reactive proteins; CRP)x} &L 7}t
£ (erythrocyte sedimentation rate; ESR)E Z7MA|7Ich
(Anand 5, 2021; Wu&} McGoogan, 2020). S$AC 2= wd
713, E5 A" 5 2 287] 3445 343 Guan

capacity; FVC)1} 1x7F k=24 &7]3K(forced expiratory
volume in 1 second; FEV;)o] AARlo| H|s] Zislal
(Fumagalli 5, 2021), ol= T3=15t0] Sle o o Alsixich
T H|Fo] FRbE A9 FAlolU FE Al AREoleo} Fuet
(total lung capacity)o] ¢ WolR|1, SEIHAEE ¢ Al
ZItH(Anastasio 5, 2021). 423t 35715 o= 71414 2717t
Q% AAAA FA S35 H(hypoxemic acute respiratory
failure)& fdsto] A = FEAM ARE WA "o
(Huang 5, 2020). &5 Agto] gld Y EAloflA] COVID-19
2R IEshe wot 2 ofgt 2 AIAA 3 Aofe]
SHEo| TE|9 O m(Paneroni 5, 2021), F8HAH4] SEajol| A
T o 4 glom o] IeEAE A4l A 71AA 2,
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AR, A7Ike] A4 Pt Bt 5 Qle(Vanhorebeck %,
2020). Z, COVID-192 13| 5] £Ako] olgh 5575 Zofum
w ohJeh £55RE Aslol QBT oleige AL 4
QJtH(Torres-Castro %, 2021).

COVID-19 gzje] Helrls st 55 /1% Hof A,
$559 A Sl9) SEAS meglo] Rash, 3 PAa
aE Ak & 2 AREE) S AR &5 ot
(Spruit 5, 2014). 7]F2A 02 {Ak: 52 Ao EF=d
QlollA 2719} o =2aiuE] Alo]S S AEste] AHAAEE
ASAA 9 715 oNE MM AL AFER 4k 5
S AR Leung 5, 2010). 223l F8-5-2 o]
E(EY, ZEE, AolE gz U 7IAE o8t A=
Ao m F7HA FES FIAZIAL H Yot 55T
4ol A2 7)AAZItMador % 004). 2|+ ol w=H,
AT Ak 5 T T, A NS T
gt WM 2= 5 ST i’_‘:b— OPM‘:KGOHalVeS 5> 2020;
Lira 3, 2017). 7182 3= 25 o]Fol LA
ol FEEE AL o] FX|of| =P, TEet | A,

A o] 427} F7RgHRAL Bigith(Jee, 2020). Ak &
U Aks = 2Rt ZEIOo|A CRP7} -2J81A| Ah4ast
o] 9% atE SRIGHICHMunk 5, 2009). $5S Ea) &
4ba F8E S7HAZIE #5229 fadat A, 48 S
2 244 713 7:?5\—, 7]£’§§° B3l 257] Aol 2 54 A7
XS olskar 7HaAlZItiMohamed@} Alawna, 2020). 18]
Clas! ?i:ru]%% % I fAk &50] de7leat f4tka 5

2 X717 The] COVID-19 uho]el el chgate] 557]
AW ANERS St ARES Sol7] SI8) Sslolo}

githal Aokl thMohamed®} Alawna, 2021).

$ake S5} AAH o) wrw, Aol Eds
I 9ol A71eE ge)7] Sk 22 fAR 5o A
Sk= COVID-19 2Hpol|A| -85t g grolet AletataiA|nt
Ak e dEese R AR IS COVID-19
SAjolA AEHor A3t d= AAS| Atk Chikhanie 7,
2021; Mohamed®} Alawna, 2021). T3+ COVID-19 Hjo|g|A
9} TeEle] WA= 387)%, S5 58, AARISERES. §)
A FRH0R BAR 77t glis Agolch ool g Zint
o, ST ARE 5E TelEe] 45 2712 Bt o]
e ki = Tl 8715 ok AT T4
s3It ofof tlEo] Y eEE =S AR wof iAo
EEstE WolE 40 37}% F5) COVID-199] 2412 9}

A7 4 ook ASTh TEnE B dpe] BAe 53
COVID-19 A2 thito 2 TSI 2 al(QAL St

LS A8ade ) Wode 5370, 255,
WALFAo| diet ¢4 anE B} gtk

1. g7 iy

QI ALRE SRARERHEL QAANES 74T (real-time
reverse transcription-polymerase chain reaction test;
RT-PCR test)E 3] COVID-19=2 Zets 22, AgjshA] &
¥ 75l E A HEA sEAgS FeE 3 FF
COVID-19 o4 22734, 164cm, 64kg)7} ZFoisl3ct. AlA|
HAZ]19HWHO, 2020)0] we}, ofj7] & AAESHE 90%7} QF
5 YEA R B 09Y Bl FWAR DEFOE <
3 A= 5o EFEc 82 modified Medical
Research Council dyspnea scale(mMRC)9] &3 H47}
3ddor s5Ajge] HQsHY 01?ﬂ](Marcinluk 5, 2010;
Spruit 5, 2013), COVID-19 ¥ 3 637} 21Ut Z-9ujzket
BE/\YE AR Aefsimiz AzkASEAL dpgHe) o
L7123 WA RS Eaf ol ek 4l oXkE EAJL 4=215}0]
ASIATE 1). Aol Aol thxjelA] & Aol B2t
A, A Hole] Bl chet T & FH5 A
o Hl“‘ HAE T F AROR AR FE o

AR WA7) Aol et f2d 7|zl ek

JEHEI ek

SHEANGTR IR F2 fAk S 2R 1A
onf, gARHCOVID-19 Exhol|A| 851208, F 53]] F9t
SRR SRR EAR Q8] Al E ik 20159 &
AR AA] e} ik 5 2ekEE A8l &

HPH O i AIL0] 715 AME TEjate] TRt 7o) 6-step

E 1. thxi0] QTS 2 QN £

gender female
Demographic e Tyears
height 164cm
weight 64kg
underlying disease hypertension
cough, sputum, and dyspnea
main symptoms (emphysema, atelectasis,
Clinical pneumonia)
tracheostomy
other deep vein thrombosis

conditions muscle weakness

no smoking
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02 AYLQIct 1) 1~2F2= COVID-192 It A7] AA¢
QHd(bedridden) o= ZRFAQ] 5 oFo}e} 43k 3 fﬁ% [
7] ghzoll JehollAl Abs 38 E FgshiAl S87eke-s

I 5 B e AR RS, 2o L“oLo SFCE
2) 252k Ak 3PEE FgoliA] @R ARAlolA dojA7|(sit
to standing) A} AR} AE, MEANA SHATHYSReE=
SHLE 3) 35ak= AkA 28]EE EH5HHA] high walkerS
o510 HATAL ARSI Sefolg HES olgsle] 5t
A ese stk 4) 4FAE A 2el8E Faohud
lower walkerg ©]8sto] HPFAS AL, SEfold B
=2 olgale] S LEE shk. 5) S~6FA Bgull
& olgato] HATAS AlRkste] AEStETt 90 o) FA|E
= Aol B H5 ZFlon] FAlof Akirsl=el Hay
Sof wheh 1~32]8 He W AE g5kl Eefold B
EE ol g%t OPZFL AehEse A 7o Al oot
= oy WE(Milon Circuit Training System, Milon
Company, Germanwg olgatol A-ok4] RELES shch
oz HO 2 6) 7~8F 2= Aka g $lo] lower walkertt gt
A|5ol(Q-cane)& o}§to] AU BYERAE AEstOn B
2oz wauRETe] A PAAATh ER 1FAE 8%
A 1A ARALS olgsto] Biate] 75 Aol et
AsREA pERER Heksto] 51HA] fAR: 52 0]
SF3thLuna %, 2021; Park 5, 2021; Stephens 5, 2017).

o
HX|AH]: CBC, CRP, ESR

HAA|AHL HAXNE Z3] AE LA K complete blood
count; CBC)¥} H5A3£2] CRP(C-R-3AT) 543} ESR
(HATAREE)S RA5)9ch CBCE W37 (white blood
celDQ AP Hred blood cell), B4AHY <, FJEIFZEH]
(hemoglobin; Hb) 5%, Hematocrit(Hct, %1 EoH} zoﬂ 2} A5}
= A8 &4 WESHE Uehdth ofzfet A9E F&f 4
F= A5 A, W1g, A=) gt 5k, el ‘3—<

ol digt JEE Algste Aos,
HAAN LS| HelE Y] flgto
, 2020). lﬂJ— CRPQ} ESRE FHASTHAE 2T

= AJolck. WA CRPE] Z7h B4 Aeiolt 9%l e
olufoi 0 AR Yol glon, ARE Aell 4]
b gasioz ARETRE B UE e, Aol
COVID-199] ZZ=50} dxtdo] Irkal ¥ %7 QJrk(Petrilli
5, 2020). ESR 5 Qo] H5Z (Ao SAsk= HAR
_Q_E /'Gﬁﬂ_‘rLi]ﬂ:/l: .‘3_ 74&]-—"}] :LA“]O]L]- U]—k](ﬁ% X]!J:/U- =
7R o ok HE s HAs] vl 95l slew

w
A

—
~—

A 5= :‘“E;}?Z %‘*o

mlo 5‘.2 o ¢

o F v WoaRad 9 A 59 So] Wot
A o) weh
2) $&7]%: mMRC, PCF, MIP, MEP, FVC, FEV;,

FEV,/FVC

Sl sRER A, T 2, o
So sk WA sEEdgue 245 o)
mMRC dyspnea scale2 ARESITE mMRCE FAI5H 2750]
U 2IE 927, 10008 A7), & Zolelr] 5 UAHBUES
Moz SE YOI 55, 43 35,34 55 24
7:15 14; 912, 0%)2 worsltkSpruit 5, 2013). 7
L 571847 (peak flow meter)S ARg-5}Ho] JJE]V]%'%%*
(peak cough flow; PCF)& &43}%it}. PCFE w3A4E ol
o8 U 3 55 A S0kl v 3RS 719) nielu s
£ Yo =of AL gt AlA He] W4l=s sto] S7d519l
o} olelet wo® % 33 24sjo] ghel A slelst ks
Aghe AgAGI EED 2ee AYHOT Bl ofd
71w  4E=A7|(microRPM, micromedical Litd,
Rochester, UK)E AR2-35}0] Zt)8 7| (maximum inspiratory
pressure; MIP)Z} 2|t &7 (maximum expiratory pressure;
MEP)S 24f3le] 402 Brteleich, MIPE: 2 v v}
Sz Bl e Uil ohe B Sol4) 1) 24el Aol
v, ik om YAuT e $712 2Ae visich v
MEPE Zjcfst Sol4l ok §170 U4l of 2ot Zolsl, 744
X 57] A BRZge] 22S Uehiich MIPSH MEP 2% 4]
HASE 12 oA} SXJ3F UGS 71502 717 33 =AJ5)]
A7k A5 THEvans®t Whitelaw, 2009). w}z]ato g
5 7152 vjFgRets) s EEIssld B wa)
ZAH(closed circuit method)o] we} H&=fA|(Spirometer,
Masterscreen Pneumo, Care Fusion, Germany)E AME-5}o]
FVC 9 FEV,, FEV/EVC9} Z-2 8i2-2 ZAa}9itMiller
> 2005). SAYHE 7Hs3 = wE=A 52 Sl the
Hofet o M YRS S ek RS AT 62
oPF ARl 12l Ankgle] ARl Lerd tk] Ak

o] MY AF8-5FTK Society©} Society, 2002).

3) £5%5¥: MMT, BBS, 10-MWT

T o Ao 2 e, HAEEE Fof BUket
At AHsHA] 2Ee m4ZEiEAKmanual muscle test;
MMT)E ol&sto] S50, o] HAR= HIRGA 22 7t
T2 g ARESHL ok APEAY 25 e IS e
wefsto] HAlhz Zo=, SE AAlel ARkt AA= 3 the
QA EAD FE 7Iol= B8 HARPE 259 58S 24
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S}, 250 w2ele Al ot FHo| 9 2§ 43 27
T W 52 5 5E= 0 o8 05u(TH
7] 0% RS 28 o] Aa Rl Aolol, SST100%
2o gA)e ABATE AR Aol Aaol theete] 24|
EHHE Hol= Aolth(Jensen 5, 2016). 7% B 1qt
&2 = (Berg Balance Scale; BBS)S ARgslo] 24314 om,
oISttt dojaf7], AASEA] AL A7), oRF &A ¢, = AL
A71, g fell TR W AL A7), 3RS TR A7) S
2e 1440} 7V FRom TAEo] Sk 2 9% T 94
o] wef 0~4%s Fofoial T2 6o, Fovt w2
= o e 8 52 UehiekMuirHunter 5, 2015). o
wog WL 10m RE3YHAN10-Meter Walk Test;
10-MWT)Z S Fateleda, Brkee] 4ul7t Aol dast
A) o eaal7] 4k Aol Slek. wale] Z1a e
(% 3m)E Dslo] 16mo] BARE 50| AL Teket
EE2 A 3 o3 16eme] F2hol| Sl 10myE AFgA=
AZHE 71 2R (Kim £, 2016).

ch
U
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4) WHYEFZ K-MBI

YL s AHPE A (modified  Barthel
index-Korean version; K-MBI)& ¢]&3}0] 7|54 &3 4F
= B718I5ick K-MBI= 9719} o), 7|94, s o],
waspy), WA 27], Atess], £ ), v @ PgzEe
ZORRE 10749] sl9ltaom A E o] Qlok Zh FHE 070l A
103 Ato]o] Hg Holdd 4 Qi T2 100822 Ho7t

942 754 EY4o] B2S ojufatti(ung 5, 2007).

B 2. MEFAMY SEX|EO| Hat
Parameter
WBC(10%/uL)
RBC(10%uL)
Hb(g/dL)
Het(%)
platelet(10°/uL)

Category

Complete blood count
seg. neutro(%)

lymphocyte(%)
monocyte(%)

eosinophil(%o)
basophil(%)
CRP(mg/dL)
ESR(mm/h)

Inflammatory
markers

WelN|2Ele 2457 95 CBO(H715)2 CRP, ESR
(BoldZ4A), T2)3 537)5 el mMRO(EFEA )2}
PCF(AgHj&5d), MIP, MEP(E8 <£8)), FVC, FEV,
FEV/FVC(H 71%5), siahoe S5sein Qaess
A $I5F MMT(451 2ol BBS(Z@5e), 10-MWT
(H35E), K-MBICI54 59 48 34 A3t 5] gol
Sstel m2 Uehyc.

=

N

. 77t

1) "IAAH

AELALKCBC) AN, H9MzE 5 53] dZ+
(lymphocyte)i= A4 A 12%2 4 H¢] olstl ot E7io]
Zlege] wpet g4 #lol Eo7he 34.2%% 27 e
A (eosinophil) = E8H 4] A 16.3%= A HYES Ho]
Hou A & 41%E Hasto] G4 /9] kem SEE .
T2 (seg. neutrophil)= 59.6%(ZFA] Z)ollA 65.1%(FA &)
2 A W9 Sl F WIS Holx] oketh Tt
(monocyte)@} 3 H7|-H(basophil)= A Holl= 2+ 10.9%
9} 13%2 ZAEJT ZA T 6.5%9} 04% 2 HT AAF He]
WollA ezt assieich. WE(WBC)= A Aak S
7.01(10°AL)z} 6.9(10°uL)2 242 Z2AE|9lom, wiE AA}
el et Sl AT AEHWBO)= T4 Ait 39
3.88(10°%uL)z} 3.74(10°%L)2 ZFzt Z2A QAT m%E AAF

Normal range Pre-test Post-test
3.5-10.0 7.01 6.9
4.0-5.4 3.88 3.74

12-16 12.3 12
36-46 37.3 36.7
130-400 170 248
35-74 59.6 65.1
20-51 12 34.2
3-11 10.9 6.5
0-10 16.3 4.1
0-2 1.3 0.4
0-0.5 33 0.4
0-20 70 41

WBC: White blood cell, RBC: Red blood cell, Hb: Hemoglobin, Hct: Hematocrit, Seg. neutro: Segmented neutrophil, CRP: C-reactive

proteins, ESR: Erythrocyte sedimentation rate
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olEf, °Id7]

2| HT} ot W2 =olt). R ERI(Hb) 12.3g/dL(F
A A2t 12.00/dLER )2, 7123 Het 37.3%(2A4] #)2
36.7%(EA P BE A 89 o] Q= SHloln] 574 At
- Aol 513 WskE Holx| Spot FaE Msp] of
t}. whdo] davi(plateletyS FA4 M} o 170(10°/uL)}
248(10°uL)2 SHEQlon, o= i HAF Moot Ql= 4
oA at FA| 3} Z- Alolof| 78(10°uL)o] A5t 21 Bolet
T U ARSI HARIA, CRPLF ESRE A Hof| 7t
7} 3.3mg/dL3} 70mm/hE H5F YA WS Hlofytou Tt
7go] Zgge] w2t 0.4mg/dL} 4lmm/h2 2}2} Zhassto] 44
HYRE S EE QTG 2).

2) 3%/

mMRC= A Holl= 100 v]ElE AAY 2= 4o
50| ZpA] FHoF sk= (R 0E W= o E-io] 7
ol wjgt FA & A AA(1R)E Helon, o= diAt
WSl HP&EER AL 5= QA ] AOH Ho] A= 0]
E]9ic} PCF= AuE53S Bhgsis 2192 210L/min(5A)
Aol A 4 & 260L/minl2 2751401, 250L/min oAk
o 27} AhiiEs2o] 758kl 715stch MIPS} MEP= S|
o= ZHE 70emH,0(78/3ol154] 100%)L} 82¢cmH,0(93%)0]
2ot 24 & 78cmH,0(112%)2} 89cmH,0(98%) % ZA =]
Jlom, ol= A A tlolg7t A4 ol AY B F2
TR 2x]017] wie] 5 Fo] A7k ARSS oz Kl
o} T2 ¥ 7|5 HARIA FVCeE A At 3o 1.81L(g4
ANEA] 64%)eF 1.91L(67%) & ZH2} S7g=|o] &0 sl
e} HEeo] 2 QI FEV = 7=y H=s Bhdst
£ Z0=, FEV/FVC7} A A3} Fof| B 70% ©1H92.2%
9} 90.6%)0]7] WEol| FEV oA 7|=Hjd= AR 3).

¥ 3. SEZ2Eet AHMESY, SE2 28, W 7|s2| HEt

Parameter Pre-test(% pred) Post-test(% pred)
mMRC(score) 3 1
PCF(L/min) 210 260
MIP(cmH,0) 70(100) 78(112)
MEP(cmH,0) 82(93) 89(98)
FVC(L) 1.81(64) 1.91(67)
FEV,(L) 1.67(83) 1.73(86)
FEV//FVC(%) 92.2 90.6

% pred: % predictive value, mMRC: Modified Medical Research
Council dyspnea scale, PCF: Peak cough flow, MIP: Maximum
inspiratory pressure, MEP: Maximum expiratory pressure, FVC:
Forced vital capacity, FEV;: Forced vital capacity in 1 second

3) LYY YINETH

ALSIA] ZEHAAMMT)ON A, 4 Hojl= Fairtl} Good &
Fol9lo} RE 80] 24| T Normal 5302 /HAEGO

, ol dAAE Aol 2 9] = Ael(bedridden)®

o] I AE B 4 JthE 4). 183 BBS+ $A)

ou FA T 457 WO EE P H
E3lom, 10-MWTRE 2 Aol 101]
g2 AlZto] g Eov T ¥ 112E
A Trzrlo] HPE%(7.04cm/so)A 90.91ecm/sE =7}
7R AL & S ook nAEe R QARIE A AR,
K-MBI #47} 4| Aoz 278082 FH9| w88 tho| who}
of sl= AdFollout A & AAR T 5= 9= 7158 59

SE(1008) 0.2 FHEATHGE 5).

o,
ox
o
?’% o
ot
e

o
5
o
>
=
[N}
i

=)

Nv. =9
B Q7 22 COVID-19 307 857+ S5 ARn2
B 4. 5K 29| Hat
Muscle group F_’re-test P_ost-test
(Right/Left) (Right/Left)
Shoulder flexion F+ / F+ N /N
Shoulder abduction F+ / F+ N /N
Elbow flexion G/G N /N
Wrist extension G/G N/N
Elbow extension G/G N/N
3rd finger flexion G/G N /N
Sth finger abduction G/G N /N
Hip flexion G/G N /N
Knee extension G/ F+ N /N
Ankle dorsiflexion G/ F+ N /N
Hallux extension G/ F+ N/N
Ankle plantar flexion G/ F+ N /N
F+: Fair+, G: Good, N: Normal
E 5. 253N B¥as, JI5H 57 250 Wi
Parameter Pre-test Post-test
Berg balance scale(score) 4 45
10-meter walk test(seconds) 142 11
Modified Barthel index o7 100

Korean version(score)
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AYPFEEESRYE A WSS Holtt F7so] 9 43
7t gaabgol AaEel uje 1A gaste] o] YobEloe
& BoiRgE. 19N SEEUE ol g

Aol Wt 242 AR w4 9)

A = A rEor dEH vt 2575 A AeAkg
slo] FELAY HALE, DPYBEANAE DA TS
Bk

2 A ALY dite e Ak &5 AaE
A3t ol Atel UAstiMohamed?} Alawna, 2021).
Mohamed®?} Alawna (2021)9] A3 elLollA COVID-19 A}
oA 25 B¢ FAE Ak = AESIle o wWEet
I, "AFREU-A(gA)L A = fFolgt Sk HAlo
H, o|AL WAMEZ 49 TS Bl W] Eol FEC
COVID-19 ¥ 2/ 3 4= Qlokar Argsiqlch 12
Mohamed®} Alawna (2021)9] g]5-dAto] wh=2H, A &
T Aol et AlA ol dar 84l T-HEZ79f 35,
AAE, SO ) 75 S7AIA HAIAHE T
FIAZIT). B3 Ak 252 CRPY ¢F 248of|= #hofs)
Il Hpole|iel W9-7] Qfal @72 0% otk S7HA7]
of 5 7|5 Asks WAsH] flsf Al o]zt
TANE v & d4le "It o E Ao B
A & HASF =715 Ho] Mohamed?} Alawna (2021)2] Al
FAT Akt AR ok EAEES A HY U =2
B H19) LAfollA] FElgh HItE HolA| =t} ol tdAPL
COVID-199] 54715 A%7] tZel HeAZ52 523l
HIP7E ERRlE]R] k2 Ao AlmEch SR oR e At
& 50 FHT A dopy] S8l e 7N T2
= A83lo] CRPY| Higks Hrlsiglon, 53] A4k &5t
P50 2P CRPY Fofet aE ERRISHI. Munk
5 (2009) 4529 AR S5 1089 -5 23sto]
s Aol A A-85t3lS f CRP= F2okA #astol
). Stewart 5 (2007)%= %3t HIZE l20let HIZE/d k9
oAl 125 B Ak EEt FEles 29 TRIHS 485t
= o A A} & Atojof] CRPO| {283t 74x(58%)5 231
Ti(Stewart 3, 2007). & Ao E f4ta S5 LEE
23R TFALEZEZ NS A & CRP7F A4 H9 2
Aot As RIS = QI3laL, F7H4 o2 ESR: A a4
oz Qs 59 FAE =

2 A7 2571 &5 Aite TSAEEZE Y

oot
o.

(
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lo

o ofN R kI 2
"
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O
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2 oo
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[Ho

IS Aeh o]d A9t YA|gkt Chikhanie 5(2021)9]
Aol w2, COVID-19 Ao To2-50 Leliohes,
U7 RATAS TR SFAVTLIUL A4S 1)
¥ 715 sl Fot e EAdk WA b Vs
(FEV 12} FVC)O)A, FEV -2 66.7%(% predicted)ol 4] 81.2%
2, 383 FVCE 59.1%(% predicted)o| A 72.9%=2 {25t
S7F5 Uehith 21 S8 s whgshke MIPSE MEP
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