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[f#E] By WE™HE COPD BF N HULANEEES (NPPV) TEshiBff NILRMIMm RS (Pulmonary
rehabilitation, PR) JERIYFAL. Jrik ¥ 2010 427 A F 2011 4E 12 A H COPD &4  (acute exacerbation of
COPD, AECOPD) f¥BeiAy7 MEEAMEE COPD 1) 61 £ B H P AL WA T4l (dE PR 4) MZi¥ia
JTECG PRZD (PR4D); PRABR T HHMMZIYAITSN, B 5d. BXR2~3 . BIK 10 ~ 15 min NPPV FHIZ3)
e, W) 12 PP 2 g BERT A 12 FJS ) 6 min ATHEES (six—minute walk distance, 6MWD) FIEFRIGIFE
W% (SGRQ) WAV M R IE At Em . g5 12 )5 2 4L EAMIL, PR 4100 SGRQ &3340 1 .
EFIE PR 4 (P<0.05); 3k PR 41K 6MWD (2029 m) BHE4EF PR 41/ 6MWD (301.5m), P<0.05. PR
SMEEEREL (05+0.3) WHMFHERR (10.1%) HMEFIEPRA (2.1£0.6) K, 43.3%, P<0.05. 12 )5 PR
1 6MWD 3 115.17 m, BB K FAMKE LHRMERME (50m), P<0.05, SGRQ ##4rPF4H i T K,
AARAE A AR 4 1013, ISR 11.34, FEMAER4r 14.05 FLE S 12.83, M B K TAIRKE L REER
i, P<0.05; midE PR 4 6MWD [N 18.79 m, KTFA KR XHRMKERME (50m), P<0.01, H SGRQ
BV A BN T I R 2 U RS S8, P<0.05, ZRALME A B SRR 175, THhER4> 2.40., §m
TR 1.93 MY 1.13. &5 Z49IRI7EA PR T T%i‘fﬂzéiﬁ%ﬂmiﬁ COPD B85 Wiz slifit Sy A AT B fe,
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The Application of Exercise Training in Pulmonary
Rehabilitation of Patients with Serious COPD during
Noninvasive Positive Pressure Ventilation

WANG Xin", HAO Zhi—fang"”, LILi"”, SONG Shi—heng?, LONG Xue—juan", LI Ning"
(1) Dept. of Respiratory Disease, Hebei Chest Hospital, Shijiazhuang Hebei 050041; 2) The First Affiliated
Hospital of Hebei Medical University, Shijiazhuang Hebei 050041, China)

[Abstract] Objective To observe the clinical effects of the pulmonary rehabilitation program based on
exercise training in patients with serious chronic obstructive pulmonary disease ( COPD) during non—invasive
positive pressure ventilation (NPPV). Methods Sixty—one patients, hospitalized because of acute exacerbation
of COPD (AECOPD) from July 2010 to December 2011, with severe (GOLD stage ll) or very severe (GOLD
stagelV) COPD were randomly divided into 2 groups: PR group and non—PR group. Patients in non—PR group were
treated with pharmacotherapy alone, while patients in PR group were given pulmonary rehabilitation ( PR)
combined with pharmacotherapy. In addition to conventional pharmacotherapy, patients in the PR group executed
simultaneously exercise training and NPPV for 10-15 minutes everytime, twice—thrice per day, 5 days per week for

12 weeks. The six—minute walk distance (6MWD) and George Respiratory Questionnaire (SGRQ) score on the
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discharge and after 12 weeks, the number of acute exacerbation of post—discharge were evaluated. Results 1.
After 12 weeks, SGRQ score of patients in the PR group was significantly lower than the non—PR group (P< 0.05,

and 6MWD of patiens in the PR group was significantly longer than the non—PR group (301.5m vs 202.9m, P<
0.05) . Compared with the non—PR group, the number of acute exacerbation (0.5 +0.3 vs 1.8 +0.6, P=0.01)

and readmission rate (10.1% vs 43.3%, P<0.05) was lower in the PR group. 2. The PR group showed a clinically
significant increase in the 6MWD and a clinically significant reduction in the SGRQ score, but the non-PR group
was not. After 12 weeks, the 6MWD in the PR group increased 115.17m which was significantly higher than the
minimum clinically significant difference =50 m (P < 0.05) , while the non—PR group only improved by 18.79m
which was significantly lower than the minimum clinically significant difference-50 m (P < 0.01) . All parts of the
SGRQ score in the PR group declined and the differences ( 10.13 in  “Symptoms”, 11.34in “Activity”, 14.05
in “Impacts” and 12.83 in the overall scale, respectively.) was significantly higher than the minimum clinically
240 in
of the SGRQ score was significantly

significant difference—4 (P <0.05), while in the non-PR group the differences ( 1.75 in “Symptoms”,
“Activity”, 1.93in “Impacts” and 1.13 in the overall scale, respectively.)
lower than the minimum clinically significant difference—4 (P<0.05). Conclusions The addition of PR based on
exercise training during NPPV to pharmacotherapy can significantly improve exercise tolerance and quality of life in
patients with severe (GOLD stage Il ) or very severe (GOLD stage V) COPD. Moreover, it can decrease the

number of acute exacerbation and readmission in the patients.

[Key words)] Pulmonary rehabilitation; Chronic obstructive pulmonary disease; Noninvasive positive pres—

sure ventilation; Exercise training
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K, ] 51E S B R BAON , WAL Zh g
S HOFUORS BRAIAR S ™ S e BB Y Bl Rk
(FZERI Nz S Sy p) N Y FOA:06 BriE. Bl
HLXF B8 50 % XF COPD H 3 ifF 17 i B &
(pulmonary rehabilitation, PR) AJ LAVl PEIRRELR |
sz Sl 7 R R TG R, 2009 AR A 2 BkiE
PEBH ZEPE MR b5 1311 (global initiative for chronic
obstructive lung disease, GOLD) #i¥: EHFEEIA
T EEE L) [ COPD FRE T 2EE T PR.

PR 246 LUIZ S Ry kA, RIS f 242
FHIY R B A O N B2 S 58 U Z55 3697, PR
RO 5 12 3 B 05 B2 52 TE AR, Bz Bl i B B
¥, PRFCRMLS; 1 COPD AMEmEH, MizheE
W TR 520 COPD sl FE N R
SEMINRE T BS54 B 7

JC A IE £ X (noninvasive positive pressure
ventilation, NPPV) ANMHEEFRML T2 4HE, W&
TR ARy G R, DT U % W I UL
95 Mk s gh iy, HoBE R AL RUOK IE R
(PEEP) , W LIgfizshid i se <, s
SR, & PR — WU T UGS, 7Eis shik

B IEIE N B NPPV, AT DA I B 38 TE S sh s34 i
FIATT R, RIS S B IE I R X, (AR 3 R
HREZ o IS SR, ANITTIR 3 PR A IR fE4%
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SEHGNF 4R 2010 4E 7 A & 2011 4E 12 A
AECOPD 7E3Jb 2 M B} I e 7 W P9 BT Be 1697 1Y
BEF e f (WK 1), Fra BEERIHEA S S
Bz & B ZIiaIT i 5 (G HA AN K
F R AR B, 2Bl W ABT RG2S Fi
iR F LB ERS 251045 | KIRE ST

ABEbRIE: (1) FF5 R B 2 S WP 22 41
23 COPD 236961 (2007 4E&1TR™) (92 Wibx
e () BB AA I U0 =007 0 i A B il
FH B (3) fMThE %k, AEBEH
COPD J™HE R Y N F el . (bR 4% 2007
A P AR R 2 SRR 24 4 25 COPD 23R8 B 1T
W™ 5 (4) BEEAEENE T RIIFR TS ; (5
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VARIRBEATIE R GEM0 PR; - (6) JC NPPV R %%

BIE; (7)) ARRERC MASER.
1.2 FHik

FEHLIHLEE COPD B34 BSR4l 25 36T 4 Filzly
YIEITERE PR 41, PR 4HBR T H M Z5 WA T A1,
I 5d, BRI 30 ~ 45 min NPPV T 093 S
BfIE] 12 J85  Hege 2 LB M Be R A1 12 J8 s Bz B
it Sy, A A A I E . HAR PR H %
BN (1) FAAEFFNGE YL ) AECOPD
H, —HBEREAMSNOMBOE R, B iRie
SRR ; WA HMMIIE R E, 228N HRE
i, BRI 2 RIFMG. (2) B
NPPV (ifife 5 L/min) B P47, BRKIZ S0
EETH TSN E, MERERENIE TS
¥  (3) sshEtE). BH2~3 WK, HHERS~
10 min, BTN B ER IR 15 min; (4) BIERE .
IR ST | SIS B B A E o) SRR 2 sl i
By (5) WACAEY WA s g AT,
AV AFNFCIRIE (500 pe) 5510 RN AL R
TR (2.5 mg). HBeIE: (1) HH
5d, BK2~3¥%, HK 10 ~15 min NPPV iz 5;
e, ) sy @S AR (S 10
~15cm) #ATEMEHGES;  (3) EahBRE: W
BeAtg 2 A 1R ETTREVI B E. R 10~ 15
min EYFAT AR SZ . HO B RO < 20% , IF
W2 A% < 35 IR /min B3N < 50% , W46 R < 180
mmHg S I < 20%, W4 > 90 mmHg i 4204
FIEE > 89% I} ¥ B Az sh ik B hy e 32 8ok &
(4) NPPV (X E . BN PSV+PEEP, HifiE
R I B A B R ) SRR AN AR I SOR IE R
(PEEP) [ 7K. T B WP W AL 1 7505 o 22 =X
% H VPAP I (AUS, Resmed Co.) . VPAP III ST

(AUS, Resmed Co.) #@¥ BiPAP S/T (USA, Philips
Respironic Co.) , F& BBl BBk, LHE
H: PR AYE M N STy s, 2 A LR
51 COPD 2 MENNEE Y RE 1.2 N B .
1.3 WEIEHR

6 min 247 P B (six—minute walk distance, 6
MWD) ¥ HiiJF 2 KAYZE{HIE 50 m DL E3& Al LIA
AR E L (E(ERR BE 6MWD BHiAH A
o, UE A RL) L il B AE O AR 3E T
(health—related quality of life, HRQL) : i & TTih
W) (SGRQ) "M, iR 2 YK SGRQ %
IR ZE(EIE 4 LU EE AT RO A IRIRE X (E
{ER/N B SGRQ &R 015 /- LR LA R R, 1
STEUGE, TENAER) Y 2rEREE . &
2007 4 Hh A B2 SV 2% 5 22 COPD 153 4T
BT RHR B4R 28T AECOPD, W€ AECOPD ff)
U R LA E B
1.4 ZEit2A0E

Fi A Geit# b B R T SPSS BRAFAL S8 /. Ko
WE AR (xxs) Fon, HELBEIVH K%
(One—Sample T Test #1 Independent—Sample T Test) ,
RO xRk, P<0.05 HAGTHEE L.

2 &R

2010 4E 7 A& 2011 4E 12 AW 18 MHH,
GBI AERRUER) COPD & 61 ], [FARREREF
PR J &8 12 JJa K125 5 T R KM B 11
B, BIGAYIRITEG PRYA (PR4) 23 A (B
15N, &8 N), HAYNGTH CEPR4A) 27
AN E21 AN, w6 V), W&k 1L

F1 BRAHYETMAYIETES PR AN —BERMEEE Xt
Tab. 1 Comparison of general data of patients between PR group and non-PR group (X=*5)

m H JEPRH (h=27) PR 4] (n=23)
i (%) 65359 67.4+4.1
BMI (kg/m?) 23.7+42 22.8+3.9
FEV, 5 HAERE 5> L 38.1+8.6 33.7+6.2
ABEt PaCO, (mmHg) 64.8 £ 10.5 61.3+13.1

2HBEAFR . FIRAEEIEE (body mass
index, BMI) . FEV, & BiiT{E A9 & 43 kb . ABEHT
PaCO2 DA K Hi BB () SGRQ 43 Fil 6MWD 25 5 T
gt ES (WED . 1285, PRAM

SGRQ &3 1F4r Bl AR TE PR 41, 4k PR 4119
6MWD BB % F PR 4 (W3R 2); 7EX 12 JAH,
PR 20 1 2 & VR OB A B R I T3k PR 4
(L% 3) .
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5 BER AR E, 12 J8)S PR A& SGRQ %%
HAATES R TR, 6MWD BB IEK, 25 H%
R CMIGRE L (W2 ; miE PR AEHE

SGRQ £33 P43 F1 6MWD [ ek A8 B A G -2 25
5, EIRIERE L (3% 2)

%2 12 AFEIE PR A% PR AMLERITEE (Xz5)

Tab. 2 Comparison of clinical results of patients before and after 12 weeks between PR group and non-PR group

(x+s)

o JEPRA (n=27) PRZ (n=23)
[ - - -
LRt 12 A)E AR ARAE FERRH 12 A)E AR ARAE

SGRQ SERFRST  6032+7.83 61.9+695  1.75+2.0334 63.16 +9.111 54.71+10.982"  10.13+£9.2744
WEETRA 87.66+6.75 84.21+890 2.40+1.843% 86.77 £ 7.761 75.06 £8.362° 1134 +7.4144
S 7991+7.01 7922+6.34 1.93+2313% 79.12 £9.181 62.67+11.112°  14.05+11.9144
J=¥ix 76.49 £7.13 78.08 £8.19 1.13 +1.993% 77.17 £5.451 64.84 £8.262"  12.83+9.7144

6MWD(m) 191.2£48.0 202.9+39.7 187920123  180.2 +50.71 301.5£44.4.02°  115.17 £39.844

54k PRI2 A, “P<0.05; dF PR 4 12 FHI)G 6MWD F1 SGRQT &30 2 LB/ N T A In K B LR R SR8, “P<
0.05; PR 21 12 JHFIF 6MWD il SGRQ &35 AR BAE K T I AR TS IR 5E, 4P<0.05.

®3 12FAE 2 HRENAMEERYMBERR

Tab. 3 Comparison of the number of acute exacerbation and readmission in 12 weeks between PR group and

non-PR group

HegE EPRAH (h=27) PR 4 (n=23)
SEREREL 1.8+0.6 0.5 +0.3"
FHEREE (%) 433 10.1°

54k PR 4L, *P<0.05.
3 iTie

COPD B35 1Y PR B TIRUEE2EM . WhZ
SERMIZERIRITY, BB LN COPD fRifEIRYT
WA —FR 4. PR B8/ COPD 3 I
SR YIS shifi Sy GE A TE R, B B Rk
JEAE AT BRI AR T I 7R 4 T BE R AR AN R 5 M) 11 [+
BF, fiEE SR RENIREA R RtE. 290
Hro PR PSR, & REHRE =5 UL PR A 9 A 4EURD I 4
R, SEINZRLA B AN M AR B | Bl Ol 5
SO TAERIRE S . BESR S COPD B i K
Ao, DU B N R PR X, 3R s Bl i )
HROQL. {HJ&, fHFEEaEE COPD B il
ifeZs, FHIGSRDHBURFI R, 2 T8 B
FEFIRA M, TR EX B H PR IITAL
AR NE, £# R T NPPV T 38 3l k.
NPPV ANH AR/ 25 W RF IR AS T | 3 i <
TR T AL9RE 57 Rl 32 Shifi g, i HL R F it
SMEYERIES R IEE  (PEEP) , W21 gt #
AR, REESRE, & PR A —I A AL
FRE BT TGS, 7F2 sk i [ A NPPV,

AL DA AR AR SRS I T R, iRis
SIS 4 PR DRI , ol B3 B R 32 B = 5 142 B
MR, MMk E PR MUBAERCR. AknE 2
COPD B EMTIRE M A TG it TR, HE20T
BRKZ —. COPD Ak & e 4 25 WiGy7
FIVERTT . 1 B A il T i A0 AR 3 o T A 2 K
B B[] A BEVK &2 B AS R 58 4k 2 B 2bE R AE AT I
K, HA SHERFHETT PR T, Puhan S5
KF PR PGB 2Lk 3R B 2 N J5 3 W
WHEAT PR, AT LA B3 1935 3l g 1 Al HRQL,
[l P A R 2 COPD AP 5 B4R k1. FEAR
WG, TR R RO N G e R A B
B, 4 AECOPD 3% (/s ge 15 245 il 2 <42 P 8.
USRI T

HEFRERE COPD B2 mES, MiTiEe
B MR, s T RE TGS FLZ shEE ), NPPV
ATLAHE B G SRS shae . fEERE e e S
o R g o AR BH B 2 I R T8 Sl R .
J T E R E B NPPY, BRETT TR HE
A3 NPPV {5 R A S, IRl B e (s s 85, T
DA A i < (10 Lim).
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RS ARE R SGE ST 12 s shikE, A
BTz shit 3 HRQL Gt SGRQ PF4-1FT) 1Y
M. EAMIBEIE R RS RE IR . A g
PRI FE 0B AR 16 U BH AR 0™ 88 COPD B3
Kewd, PR AT LDLEE & iz g it 77 A HRQL (GA &
MRF28 PF4Y) , Hor s iz gt 7 ) 6MWD 7E PR
JERERT 48 m. A, fEEH BT BE™
# COPD #3# PR J5 6MWD #EK T3FH) 115 m, %
Fh 2250 T BE MR AW 52 R NPPV T2 s EH
X, NPPV ] LI$E = B3 iz 3R . PR AURICR
5532 sh R HR R B R DI DG, IR B A = i (e
K Iz BT & 1 60% ~80% ) 11135 3l Hk 44 14 Rk fd
COPD /& 3z s, (HMX T, ok is shiBn
SR AR, R I B SR YN R HP ) S A il 3
i, iEshRe I RIS, AHAR RN (i FLER
W, AR IR, Wikdksw
Z. BRI, REEAH FEH LI RTExg™
T COPD FRA HRATC I A T Kz B 2 A
DRL %o 3k 2 N 15 8 [ A 1) 38 Bl R M 2 N B
SERY. BEIAMER, COPD BT B o R i < e
DA 232 Bl B 5l AT R T T AR T
e, R ALAS G g Y, mas s B
NPPV, AJy/b B E AP A o 38 o3l <,
ARG RV 55, DT Ik 448 B0 B 1) <0 R
R, SERIBSHEFE], HEE i . Barakat S 284/
FRIIERA BT COPD B h, M HaE
NPPV 0] LU$E 5 F K 1032 s R o . 810
T EEE AR I, R e, AR A
Wiz SRR A, MARIRG ST . R, B
Wt B BR G AE mm  E R . ILAh, FEisshik
PRIIRII 2657 NPPV Hill, AT LUS AT b4 & 8
Rz ahss E, ISR A) PR JF4L. Thomas 55
B X EE B COPD f8 4 1) —3i PR W58 s, TR
6] #6457 NPPV (&, PR JGisshid 1 (PR )5
6MWD ZE K 82 m) Al HRQL (il SF-36 1] %)
ek 3 LA B2 1E) NPPV A B IEH 09, $27R ks
SIAEIEAT NPPV, 0] DLk gB 35 4 i LA A5 2K
B, s SR RO, T E I BoR
NPPV T TIZ s, B 12 Zhi I el s
B (PR J5 6MWD ZEK: 115m) . FE2EHEWIH,
—NLBHE AMBTEIZ SRS NPPV, FER A T
NPPV, H PR J59iz8fit 71 (PR J§ 6MWD kK
400 m) 1 HRQL Pl ek, W1 & 7 Hh B
X A RE 5% (8] NPPV 1] L kst H o 0 W UL 1A 1) %

5 . VAR MR AR (B (3 <A 6, R X ™ EE COPD
BERUL, LIS SR NPPV B4 (E]) NPPV
FER PR 7 E TR A AL, EATF U — 2R
it

Clini E M 284 [BBE B S AFFE R, COPD £
PEINE B BRI R (S 10 d NETT)
PREAIATRY, HLAT LR 5 o B3 043 shifi gt
Murphy N %538 £ HifBEPE X BAFSE T 31 5] COPD 2
PEINE B EAT R (B R T, A 6 JH)
PR BRCR, RBAT RN ) COPD 2k &
BF MBI S ATE R RO IR R A B
W HEEN, EAR COPD 2k in i i R i e 2 1
AR TR AR BT, (RS SEAE Sk nE i o]
BT PR o] { B e KR BN PR P52 25, 1
WA RGN, BR, EEVHI PR ARG
[ BEPE TR, B e TS B
=G UEAT, PR BT RO LR, $EOR N 2R 4
AECOPD BH TR IRYT.

SEH IS R URE R AE . ARV
W 5 vy A A 3 S5 B R R 9 COPD ROk
Ui, YNRITERG PR B YTEIZ S S F1 HRQL
Jr SR BT S RAi i YaTT . aYT
A PR 4L E 1 2 BAE URBORAE BE 2K 35 Hr B4l
YGITAL>. X COPD BT &, 2AYAITECS
PR 1t F B4l 25 W36 y7 B 45 IR IE B8 2 il S 50,
FE N AN TR 12 0] . Z5403A 57 A PR ARA 24
= BRI A5 iiE (health—related quality of
life, HRQL) . #5328 shifit f3 FRAR 2ob: & A k4
RWER, SRS B e 35 40 FIBLTHEIA BT A
). PR FEJEEMAPBRRAI 2 AR, it
PR ERER IR BRYT . TR T A
UGEEMTDIBE . DRI A AE R il (3 <
MHT, FBHAR COPD JRYT 7 RN % e A F5 2451
IGYT R PR P THT, AT

Zi FRFR, 1E AECOPD RyELsibilg ., ~r B
FTLA NPPV iz sht i MLt i) PR, ] BH B 58
J“HE COPD HBFE M2 gl ) MA & it JEagmib
SN RAER BRI B .
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