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[WE] BTE HARMALEAL (IPF) B FEFARF LR KRR, SURSE 2508 77 M A8 245
R E, BRI CHBELEZEDN NGRS 2w A TIER, 2L REET kfiz gk Ensrys—4k, BB #Hito
AR B Fh ) 4t IPF B2 S e Hom, DA RR ARBERAE, ik @RIRATIEFES P8 2017 F 8 A
£ 2020 4 8 AME 69 IPF B 82 4], MMM T A ko AT BAFIELA, & 4146, sTRAEFRAFANY
B, MRMEE AR B S BRIENING, HFETRIMA ., WEKBHAEL TR E Mt (A
MEZ &L E 5 (FVC%) « 1 R A FAERERIHEE 5k (FEV,%) . —RARRHE ERIHLE &
b (DLCO%) ) . 6 min F4TEEH (6MWD) | Borg "FR R XiE 4. Sk A 04347 ( Sk B )E (Pa0,) . 3
ik dn = FALB SR (PaCO,) | R&d54 (01) ) | *FRAZHAF (RARFME (P,) . FAREHE (P,..) .
AR R (AP,) ) o KB Pearson 48 & 5 ATIRIT IPF & F F UG "FR A F 35475 6MWD., Borg »F7R B X35 69 48
KM, R MAEZFIAT FVC%. FEV,%. DLCO%. 6MWD. Borg *F "R | ¥ #F 4. Pa0,. PaCO,. OI. P,_;.
P, .. AP, B F & FEV,%. PaCO,. P, tb3, ZF R %H FEL (P >005); NRAEHF T HE FVC%.
DLCO%. Pa0,. OI & T4, 6MWD K T I8 2, Borg "FR ML P, .. AP, KT8 (P <0.05) . W4
EBH TG FVC%. FEV,%. DLCO%. Pa0,. Ol % %% T AL TIRET, 6MWD K TALLTIAT, Borg "FR B X5,
Py, v AP, 2 3ME T AL TIRAT (P < 0.05) . Pearson 48 % 547 45 R =, IPF %% F5 P, ;. AP, 5 6MWD Z fi 48X,
5 Borg "FR B AEF 45 ZEMK (P <005) ; IPF &F T7E P, 5 6MWD. Borg "FRBEMEIFSH LALLM X F
(P>005) o &5i® SHERILIEHNGTAMKAE IPF BH SR, REREAE, R FRIMT), #mit
B R H B F, BT R R K,
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[ Abstract] Background Idiopathic pulmonary fibrosis (IPF) is a common chronic inflammatory pulmonary disease
in middle—aged and elderly people. It is difficult to effectively control the progress of disease only by relying on drug treatment.
At present, although cardiopulmonary rehabilitation exercise training has been widely used in clinic, there is still lack of uniform
standards for specific exercise methods and exercise intensity. Objective To analyze the effect of cardiopulmonary rehabilitation
exercise training on cardio—pulmonary function in patients with IPF, in order to provide a reference for clinical application.
Methods A total of 82 cases of patients with IPF treated in Dujiangyan Medical Center were selected from August 2017 and
August 2020, and they were divided into control group and observation group according to random number table method, with

41 cases in each group. Patients in control group were given conventional drug treatment, patients in observation group were
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given cardiopulmonary rehabilitation exercise training on the basis of control group, both groups were continuously intervened
for 3 months. Pulmonary function indexes [percentage of forced vital capacity to predicted value (FVC%) , percentage of forced
expiratory volume in the first second to predicted value (FEV,%) , percentage of diffusion capacity for carbon monoxide to
predicted value (DLCO%) | , 6 min walking distance (6MWD) , Borg dyspnea score, arterial blood gas indexes [partial pressure of
arterial oxygen (Pa0,) , partial pressure of arterial blood carbon dioxide (PaCO,) , oxygenation index (Ol) |, respiratory mechanisms

indexes [end—inspiratory transpulmonary pressure (P,,_;) , end—expiratory transpulmonary pressure (P,,_..) , AP, ] before and

ip-ei
after intervention were compared between the two groups. Pearson correlation analysis was used to explore the correlation of
respiratory mechanics indexes with 6MWD and Borg dyspnea score of IPF patients after intervention. Results There were no
statistically significant differences in FVC%, FEV,%, DL.CO%, 6MWD, Borg dyspnea score, Pa0,, PaCO,, OI, P P, AP,
before intervention and FEV %, PaCO,, P, _. after intervention between the two groups (P > 0.05) ; after intervention, FVC%,
DLCO%, Pa0,, Ol in observation group were higher than those in control group, 6MWD was longer than that in control group, Borg

dyspnea score, P,,_;, AP,, were lower than those in control group (P < 0.05) . In the two groups, FVC%, FEV,%, DLCO%, PaO,, Ol

tp—ei> * tp-eer tp
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after intervention were higher than those before intervention, 6BMWD was longer than that before intervention, Borg dyspnea score,
P, AP, were lower than those before intervention, respectively (P < 0.05) . Pearson correlation analysis showed that, P, _,
AP were negatively correlated with 6MWD, respectively, and were positively correlated with Borg dyspnea score after intervention

of IPF patients, respectively (P < 0.05) ; there was no linear correlation between P, _., and 6MWD and Borg dyspnea score after

ip-ce
intervention in IPF patients (P > 0.05) . Conclusion Cardiopulmonary rehabilitation exercise training can effectively improve
the cardio—pulmonary function of IPF patients, improve the degree of hypoxia, reduce respiratory muscle work, and then improve
the exercise tolerance of patients and alleviate the dyspnea symptoms.

[ Key words ] Lung diseases, interstitial; Idiopathic pulmonary fibrosis; Cardiopulmonary rehabilitation exercise

training; Pulmonary function; Arterial blood gas; Respiratory mechanics
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B & VERT A 44k ( idiopathic pulmonary fibrosis, IPF) J&
it R) 5 Jry B S AR 5 RS 18 PR A, LT oA AHE, Bl
A T AE AR 2 1 e T S U 2 R A AT s, T
B W A A e 4, HAT IPF B9 &L v R oe WG, 24
Yty 7 BE R P AL AEAE I [ 2.5~3.5 4%, MELLSRAS B
SR A A A PR 6 Y T T R R I B
TR, MIIRERE S H AL O INES, WA R R
W PRIMERE IR , 0 Sl e B AR TR B, B A I 2
RS o BEEERRSE R, IPF SR AL ]
1t (forced vital capacity, FVC) TFREMRBIIRERRT, 1Eig5)
BTl ge i, HAGMHLHRIEME D . b, O
RE-S Il REAFE A AR, AL HEAT O D R i A2 b il i S e
PLIKS] RAFRRCR, BRIMPREC VR Ry AR A T e S I 2
A I i 67 1y ) 2 X R R AR ) R P K O 3 ™ TS
A B A ) AL A B B ST A L AR A ORI Rz S i 2 3
ARG, LA i il K RE T S T SRR BRI HIBE 3 H
(K. BUEHAE O BRI R, P IPF R R0 B A I
AR TR I IIRE . 32 i i MRS B, (E R EARYE
PLTIAR 7E M. AWV BTEDT OIS 12 h Il ZRn) IPF
BRI RERISZ R, LU I R4 (it 58 2 r PR TE B2 2
TR
1 #EREHE
L1 — RSOk BEHGRYIHE T BRT il 2017 4F 8 H 2 2020
4F 8 HUIAIY IPF J834 82 1], ST IPF MOMIGS Wik 7
H R Bl 3% i & W {E H 4 e (percentage of forced vital
capacity to predicted value, FVC% ) = 50% o{— A LBRIRHL

( diffusion capacity for carbon monoxide, DLCO ) = 30%, HER:

FrifE: (1) A IFMIRRER O A0 | S e 45 ™
Sabpemd; (2) A, BEEEESIEALE; (3)

BIR0 Ty O UREBE S i SR LA AR O il B A 2
SNAEE IR (4) ARG MR SO BERT & 4
MU TR T BB i A SR LRI R AL, 4% 41 71, LR
LU 23 4], 27 18 fl; 4R 47~83 %, I (63.9+10.2) %5

SRR 9N H ~44E, 1 (2.4 £0.9) 4F; WAE 1341 (31.7%)
XTHRLL P 26 4], L 15 Bil; AR L 45~87 %, T (65.1 +10.7)
F R T A ~5 4, (2.2 £ 1.0 )4F; WM 17 51 (41.5% ) .
PR E MR ( x=0.456) | 4Fik (1=0.528 ) | Jif (1=0.858 )
WA ( x*=0.841) 4%, ZERHLIT#EL (P> 0.05) .

ARHFFE L ARAFER T HETT 7 oD AR B2 By 2 A A, R
XA ST S 25 B A Rl 45

12 ik B ARS8 AR B L0 S A A R0 . ilisg
Bk, A TR . BURYSEXHE SRRAYT, B2
FH T LIRS SRR M S I A 0T (48l i 2~4 Limin,

AR 30%~35%) , ST FEYION 3 A H . WA A B E TR I
LRk Dz oM E B, BARNAENT: T B &L
B EMRE. BRECE S 2R 4, I 2900 B0 ifiiz 2
iR I (cardiopulmonary exercise test, CPET) Mi4% ( 2= KF]
COSMED /A f) A= 77 ) A6l g3 i A A iARAE . JC SR B IR F
FMLHEAT SO SR, T 5 ol B Y Wa B T e 01T e O il
BN, KESHR 3B 5 5 B HE R
COSMED TR (AAT7, LU 10 W AILIEREE 4 10 min; 7EYIZRHT
BETE NN, R E R 20 W, I 5~15W
HEATHR R 3G , JF AE R BB 255 40 60 /min, oS E T
SUREXT I D), TS e R4, IR B BUARHE ikt
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HAZE R 4 30~40 min; /5, SERUEIIZSIBL, LIOW
AR IS4 5 min G50 A R FEAEVIGRB B M pe | Sk B
D EREIR A ANIE AR R S A AT (blood oxygen saturation,
Sa0,) < 85% Wt SEBILL O W 2218 5 75 5 min 45 911 2k,
1, 3~5 /A, FFEeIIZR 3 H o Wl B A F By
TCAA G IR DUV A R SRR, DAE— 2Dl T — 22 il
e

13 WEAEAR (1) Bl ShRESE br: 20 Bl T 1 BURT IS BE
F SD-75 B i Dy BE AL ( H A Bk 24t ) k6 vy 418
FVC%. 55 1 B IR AERUS W HE E 43 e (percentage of
forced expiratory volume in the first second to predicted value,
FEV,% ) AR R R ST A A L ( percentage
of diffusion capacity for carbon monoxide to predicted value,
DLCO% ) o (2) 6 min #F 17 IF % (6 min walking distance,
6MWD )+ J3 3] T A U A8 2 6T il A RS 1S min,
M5 50 m (- F3E25 1 DU BRI EIRFTE, 6 min
JE i H 6MWD.  (3) Borg FEWZ IR MERESY: R FH Borg FEI
PREDT 73 VAl P 2EL R0 & T TR P R R, R TR I A
B 30 min {5 (EWE A, A B H RN A bt S ], Sk
EIRNG RS i N VAL Tl W 3 S D e
PRIXERE L™, (4) ki <A Mrasbs: 430 T BT
J5 I pHox 4x A 8l e A A (56 [ NOVA 24wl A7) £
NPT Sk o Mg b, LG Sl K L4870 T ( partial
pressure of arterial oxygen, PaO,) . 2l ik 11l — & b % 5 &

( partial pressure of arterial blood carbon dioxide, PaCO, ) L

4 15 8L (oxygenation index, OI) . (5) WFUR Jj 248 45: 4
ST TSRS M Ventrak PRI DI EEHEMAL ( 52[E Novamatrix
SSEVAR ) R A BRI SOK 5 I R (end-inspiratory
transpulmonary pressure, P, ;) FIFS ARl £ ( end—expiratory
transpulmonary pressure, P,p,ee ), A s E ( AP(p ),
AP =P, _.—P
L4 Geit#orik R SPSS 19.0 Seit=F AR h b A b BT,
THECZORIDAXT GRS, AL SR xR TR

(Xxxs) FoR, YA BRI FEAS ¢ 4655, 20N SR
FHECRT ¢ #5596 . K Pearson A1/ #r#1F IPF B & T 115
W 12448455 6MWD | Borg IR FRINEPT- 43 Y AHSCHE: . A P < 0.05
hERAGIHFEL.
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2 #£R
2.1 fiZheetabs  PRALEH T HIET FVC%. FEV,%. DLCO%
TG FEV % L3, ZR TSI E X (P> 0.05) ;
WL 4H T 15 FVC%. DLCO% & TR, 2 RE45
IR (P <005) . WABE T UG FVC%., FEV,%,
DLCO% 435l TASH TG, 27 A5t E L (P <0.05),
W1,
2.2 6MWD Fl Borg FFIR RXEVE Sy WL % T T0AT 6MWD
Borg MEIR FRIXETE 3 LA, ZR TG E X (P> 0.05) ;
MEEL G T HUR oMWD K FXFIRLL, Borg I [RIXEPE/ME
TR, ZRAEFGIIFEN (P<0.05) . HABRET
J& 6MWD 3l K FARH T AT, Borg P FMEPE 75 KT
AL TS, ZRAZIEEL (P<0.05) , &2,
2.3 Bk MRS B4R E T WIRT PaO,. PaCO,. OI
KT MG PaCo, b, ZRTEZRITFEXL (P >005) ; W
S BT T UG Pa0,. Ol & TR, 2ZRA5iH5E X
(P <0.05) . FItRETHUG Pa0,. O 735 T AL T HiRT,
ERAFIFENL (P<0.05), k3,
2.4 WP JytEARRR WALRAE TR P, . Py AP, T
TG P, .. WA, ZEFEGEIFEL (P>005) ; WEAE
HTHUG P, AP MR TRTREAL, 22 5 A Ge 123 L( P < 0.05 ),
W TS Py w. AP, 0K TAM THHT, 2R A%
R (P <0.05), W#E4,
2.5 AHKMESHT  Pearson FHIC/MHTEE IR R, IPF B 10
J5i Pyn AP, 5 6MWD R GAHIE, 5 Borg FFIL RIMEPF 73 52 1F
MK (P <0.05) ; IPFEHE TSP, 5 6MWD, Borg I
WG RIXEIT - BT AR (P> 0.05) , W3k S5,
3 itig

IPF 2 st f% . W R B e 45 2 A0 B 2 25 A1 5 3800
— P AR, AR, SRR AT 300 /7,
JE B BB AN 1 S A e g A T AR RS L H TG
PREFXT IPF 6l 2 e Pk TR IT 25, IR 2R Y7 i =
FIPEH 2R s, HAu O RS IR VE H C 345 Ak ) —
HOATT, KREUMMERSING, shBIIgBBE I 0 . 1PR
ARG REWGE , UKHE FVC. FEV, 1 DLCO % ifiZ)
REFE b i U L5 v b 2 i 5B 3 Ml D) 6 22 32 sl i, 17 CPET
DRSO B B A DA L A= A (A HE W D5z 3 il 25k — AR A
i, SR W A R A R (4 i AR RE T RN 32 BR R

R WALLE THREIIRETSFRLLE: (X £5, %)

Table 1 Comparison of pulmonary function indexes between the two groups before and after intervention

- FVC% FEV,% DLCO%
20 5] % — — —

T T T T T il
popieEil 41 60.82 + 10.65 68.12 +9.56" 65.24 +12.09 69.43 +11.38" 43.79 + 8.62 48.37 +9.86"
WEELL 41 62.39 +10.47 72.94 + 8.73" 64.58 + 12.35 70.14 + 10.96" 45.06 + 8.91 52.63 +9.24°

i 0.673 2.384 0.245 0.288 0.656 2.019
P{H 0.503 0.019 0.807 0.774 0514 0.047

e FORSARA T HRTAL, P < 0.05; FVC%= FiliG i G B HE A syt FEV, %= %5 | RIS ARG B HE A 4, DLCO%= —

SR 5 BOHE A L
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R2 PIHBHE TS 6MWD I Borg MU IRIAEF /3 LA (X £ 5)
Table 2 Comparison of 6MWD and Borg dyspnea score between the two

groups before and after intervention

11 6MWD (m) Borg MU FRIMEPES3 (43 )
i — —
Rl il TToHT R
YPHRZH 41 285.63 +54.17 308.25+56.78" 5.29+1.03 3.65+0.82"
WAL 41 287.04 +52.96 346.81 £57.49" 543 +1.06 3.17 +0.74"
t1H 0.119 3.056 0.607 2.783
P 0.905 0.003 0.546 0.007

W RN EARHTHRTILE, P < 0.05; 6MWD=6 min A 7HE &S

A B RO R B s il o %2, T Rl B
G EARIER . e A EESME " AR E
TEARTT O M BE B a2 shl %) 1IPF B i T iR, LA Al
PR R AT 22 B0 T 5 25 4

AT MELLH B A B CPET RGN TC A 1, TS
K sk 3 ik ALl Rt AT O R i sl 2, S5 IR,
WEZLL 6% THUG FVC% . DLCO% 5 TR R4, 5 epgaste]
IR as R —20, FWIER IR 7 Faml TR O i & 12
SRR SGE IPF BE IATTIRE . BLAh, IPF B R4S
AR BT Il a] o, 22 8 R i 1 Bz 200 i R0 B 40 1004 7N 2
A, e 5 i ol ks i e i, DRI T S RO I 7 e
fRAEE ST RE T B[R, A7 FE R A1 UK ETIRe . A<
TIRERERS, [H IR % 2 A0S SR SRR (L ARG
RN, WERHBE TS 6oMWD K TXF HB2H, Borg MEIK
PRIMEDE A i X R AL, HOUSR A B T 1S PaO,. O 1%t
WRH | R IO R A 2 sl k] 5 25 [PF £ 5 (132 shiif
VBRI PRI R, 3 T kst R I i < D Rg o

HWGERI , Ol 2 12 s 25 Bk TS Al it i 25 DI BE

FETHIIE A ARG, A R TR R E IR LI RE, TR Al i
WG, BU/NTEROEE, TR BRI 1 ik 2 3 1 I
W 24 b 2 P AR I PRPAl S8 37 P IR ) e o FH A R W ot
Tk, BRAEWRRUESE, AP, FHE R I S i i s, I
SERFBUGRRABIIEZ L AR R R, Wil
BETHUG Py AP IRTXTIRAL, H IPF 8E T HUS P,
AP, 5 6MWD S HAHIE, 5 Borg MFIREMEIT /3 5L IEAHDG, 3
RN 15 =R ) 1 B2 N S s Al | o O e R e v A
AR T B W st e, B e e R . Ol
RE il ZrB C iz A TG IR, (HEARE ) iz g
SRS DG —brifE, e SE il R R EAARE LT B
TR S SN G R A BT e AMA
RIS, 72 BRTH DS RIS, B4
FR T4

2 3/ TN 2 3= e 1 2 NS R Sy == o O e
/AR, MR, DRI U, B R
HWIZ B, WP Rk . (AR SR N A A
AN, HAKE Ol e 18 Sl 25 5 oAb e 2 R i A T X LG 44T
FREIRAAAE BT, S BT AT R R AT i —
ARV T A 32 Bl I 255 SR S R Tt (A X6 L o

HH TRk BidE . R AT FOME ST, b
I AEIT; R B ATHR 69 RaL TS, ZRHM
5 EE; vete. BEBARIBKE. B, oM; HEF
BE®X, AL RBIEA TR, JFarE R,
BEEE,

ASLIA) G R,
S Rk
[ 1] 200, 0l R R EF AL A AL 2R T T [T ] . v 2

53 2k 2% 5, 2020, 34 (2) : 153-160.DOI: 10.3867/j.issn.

R3 ALLE THHTE KM IR LA (X +5, mm Hg)

Table 3 Comparison of arterial blood gas analysis between the two groups before and after intervention

. Pa0, PaCo, Ol
20 5] % — — —

TG TG T T T T
popieEil 41 92.13 + 12.06 98.62 +9.47" 39.25+1.84 38.72 +1.69 209.85+2691  228.04 +25.39"
WELAL 41 91.74 +10.85 104.38 +9.12° 39.61 +2.06 39.14 +1.87 213.48 £26.53  239.16 +24.71°

1 0.154 2.805 0.835 1.067 0.615 2.010
P1E 0.878 0.006 0.407 0.289 0.540 0.048

TE: " FORSARLIT WA, P < 0.05; 1 mm Hg=0.133 kPa; PaO,= SiKM4 0 E, PaCO,= Sk "SRR M, Ol= AETEEL

R4 WLALLHE T HHG IR ARPR IR (X £ 5, em H,0)

Table 4 Comparison of respiratory mechanics indexes between the two groups before and after intervention

Py Py AP,
5 1%k — - — : —— ——
Rt TH)E R THE Rl THE
X HR 2 41 12.49 + 1.26 10.92 + 1.45 435+0.91 4.02+0.93 8.76 +2.05 6.58 + 1.49"
Ve 41 12.87 £ 1.43 10.05 + 1.38" 4.16 +0.94 3.89 +0.86 8.61 +2.17 5.92 + 1.34°
RN 1.276 2783 0.930 0.657 0.322 2.109
P1H 0.205 0.007 0.355 0.513 0.749 0.038

TE: " FR SR TR, P <0.05; 1cmH0=0.098 kPa; P, =W CREEMIE, P, = FURBME, AP,= EItEks)E
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K5 IPFEE THURIF I 48685 MWD . Borg I RIXETE 7311
MM Cr fED
Table 5 Correlation analysis of respiratory mechanics indexes with 6MWD

and Borg dyspnea score after intervention of IPF patients

EiEtan 6MWD Borg W1 [RIXEDT- 43
Py -0.298" 0.305"
Py -0.176 0.198
AP, -0.341" 0.362°

p

I "FR P <005
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