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The evaluation and management value research of monitoring oxygen saturation of
patients with chronic obstructive pulmonary disease during daily activity

Chen Liangyu,Zhang Yawen, Li Yuanyuan, Sun Peili", Huang Mao
Department of Respiratory and Critical Care Medicine ,the First Affiliated Hospital of NMU , Nanjing 210029, China

[Abstract] Objective: To study the relationship between the changes of pulse oxygen saturation (Sp0,) , pulse rate, and pulmonary
function in daily activity of patients with chronic obstructive pulmonary disease (COPD) , and to evaluate the value of pulse oxygen
saturation monitoring during daily activity in distinguishing stable COPD and acute exacerbation of chronic obstructive pulmonary
disease (AECOPD ). Methods: A total of 64 patients with stable COPD and 54 patients with AECOPD were enrolled, and 24 subjects
without respiratory diseases were selected as control group. Basic data were collected and the changes of SaO, and pulse rate were
monitored during daily activity. The difference of SpO, and pulse rate in each group was compared, and the correlation between SpO.,
pulse rate and pulmonary function in the stable COPD group was analyzed. Results: (D During daily activity, the difference of Sa0,
index (including the rest Sp0s, the average SpO:, the lowest SpO,(SpO..) , the variation of Sp0,(ASp0.) , ASpO, percentage, SpO./
ASp0,) between AECOPD group and stable COPD group or control group was significant (P < 0.05). 2 ASp0O, =6.50% , ASpO,
percentage = 6.20% had a certain diagnostic value for AECOPD. 3)The difference of SpOx/ASpO; between severe COPD and mild to
moderate was statistically significant. @The average pulse rate of stable COPD was negatively correlated with FVC%pred. The average
SpO; was positively correlated with FEV,, but the other indexes were not significantly correlated with pulmonary function. Conclusion:
(D Patients with AECOPD were more likely to experience hypoxemia during daily activity, and the SpO, drop is obvious. 2 After
excluding cardiovascular diseases and other lung diseases in patients with COPD, ASpO, and ASpO, percentage could be used as
monitoring indicators for early AECOPD management. @) The decline in pulse oxygen saturation during daily activity in patients with
stable COPD may be related to lung function impairment.

[Key words] chronic obstructive pulmonary disease ; daily activity ; acute exacerbation ; pulse oxygen saturation ; pulse rate

[J Nanjing Med Univ,2019,39(04) : 544-549 |

[(BE&TR] LA TR A SR (STCX17_0384 ) 3 18 1 BH 22 P i s JBds i ims 4 V535 H (KD18)
*iﬁif%‘{/lf%‘((lorresponding author) , E-mail: plisun9419@njmu.edu.cn



E3OBHE AN PRE T SRMESC, AR, 45, H W Sh R K A S P B ZE AL A R A S (AR [ .

20194F4 H

B R R AR (B ARBNA) ,2019,39(04 ) : 544-549 -+ 545 -

18 P BH. ZE M4 il 9% (chronic obstructive pulmonary
disease , COPD ) J&— Pl i1 &9 % | 15 BUR % | R ot
AR E RAETESE , H T2k 8RR 2 4%~
20% , JE RTINS 46 COPD Sk N EE
1 (acute exacerbation of chronic obstructive pulmo-
nary disease , AKCOPD ) g MZ WK  NZ 7% < Wi i PR ASEHIT
I, BT ER RO 25 B AR BERTY . RE A
PEINEE 25 5 2 COPD /B35 il D s iy s AL, e
I8 2 gl o 55 A 00 o o, G IR 28 5 B 4
HEIFE T XU, A b S B2 W FA YT AECOPD H
AHEEE L, REHRKERNRE T Z T
Il & , {H B 7E COPD IEFE 37252 e Il v 4 1z FH AL D
H s RAN B ) Fp g — 2B WP ST UESE o Sl P 5E 48
THE 2 4R 78 B st BE R A3 — IR BE BE MR R 112
HLZ 1 COPD (8 RAHSCEE 19 AHSCES 18

1 X&FMAE

1.1 %%

PEFE 2017 4E 8 H—2018 4F 10 H 7E B st EER K
S — B E BE eI T2 B2 1 COPD S8 5 A
FLLH MR I AR IR 43 s 01 (A 2H) A2tk in
(B, FEHET T2 Hie Ao O Itg , it /g
IE S AR TR HLT) BRI R R CE AR S X IR AL (C
). COPD AIEFRUE : 4FE1% 50~85 %, £ & 2018 4F
15 1 BH ZE P it 42 BR AR L (GOLD $5 4 ) COPD 12 It
P HEBRFRAE : DA IFRZ M3 sl A A R
Gy (WO INREA 4 O ERR O (ST
M55 ) ; @& IEBR COPD RAANHAb FE 2 48599 (N
(] S iR G A ¢
12 7%

1.2.1 —fFTHHik s

WAL 2R PR AR B R
s BRAE s B s R 2 AE L TR B e A
(body mass index, BMI),COPD B ID Rk B =
27 D 23R [A] 345 (mMRC) P43 | 18 P BH S P il
43 (CAT) 4%,

122 Fhghaenl

K FH [ HIS % 2 F] Master Screen 10S ik 5% %
it D REASRS I W A SZ ST KR (VD T REBE 400 pg)
S5 1R I B R (FEV,) 48 % HE  FEV, 5 T
{H 3 e (FEV %pred) JH il 1 (FVC) 26 XHE
FVC 5 FHHE 5 e (FVC%pred ) JFEV/FVC%%:fii
Uietatn. MRIEMIIREREAR FEV %pred , B A 21532
A A1(FEV %pred=50%) \A2(FEV %pred < 50%) .

123 B FEHIKEALED

SR FH DK 4848 e (R A R AR AT R
v, HAS CMS60D) , RS FR B e 7E R A2 T
TC 44 F8 LR W H 8 6 3R 048 KR kR AR
b, 30 s W B 4] R kAR H R B S Y
T2 1% (Borg) W43, Wa 25 A AL 5648 Ik 4R
Je kAR OCE A |, 0 3 SE 1R B, SpO, . 5 AIX SpO,
(SpO.) R KA A B Ik, 1511 Sp0, 1 3
R Ik S BHE (ASpO.=H L Sp0,—Sp0..) . ASpO;
T3 L (ASpO./## . Sp0.x100% ) . Sp0./ASpO, . F-1
JikR ke sh 485 R/ N Bk B 6 YK /min
PIVEL o
13 %itEF ik

il 1 SPSS25.0 B iR AT Ge it 43 o 1f
SRR T O 22 PRSI0 RE A TEAG IS, i 2
R, RE = 22 (x + o) R, R 1 K56 e
WL 22 5%, B R 7 25 50 BT I SNK A R LK
A IE A 530 55 5 25 A8 55 550 R A b 5l A g3
BEEL(Pas, Prs) 38 , >R F Mann-Witney U K556 Ho 3 9
N5, Kruskal-Wallis 75 (H A5 ) T4 B ¢ K 5075
PII LA, PIREAS R el u AR 00 . SR i
18 FH Pearson FH ¢ 28 500 & B AR G , AR 24 1w
K H Spearman B & B4 AH G PE o SR A ROC il 2
FE ASpO, . ASpO: [ 43t X AECOPD B2 i fi, I
iz 2P B0 T A B B R S ARe 5 1Y
M., P<005hEFAGIFEL.

2 # R

2.1 —RFH

AWMLY A COPD Fa # (A 41) 64 7], 2tk
TN (BAL) 5441, Xt HRAL(C 4)24 B . 45 4LAFEIE
W AR AE R 2E ST e gt o A MR 124 1
AP E B BMIL CAT P43 .mMRC P43 . Borg
Ay ST eS8 (03% FEV, .FEV %pred .FVC .FVC%
pred .FEV/FVC) 22 5 4 BA G127 58 L (P <0.05,
#1),
2.2 BB FESDBMNIEAF LI

5 Sp0,. -7 Sp0, . Sp0.... ASpO, . ASpO, 1 43
E F1 SpO./ASpO, 7E 3 41 1] 22 7 ¥ A G it 2= B X
(P <0.001), Hr A4 CHEE Sp0, . 1 SpO. .
SpO. Y T B4, ASpO, . ASp0, A 43 L MK T B
H,ERAGIT#EL(P<0.05);AHE CHER
TeGiit2F 7 X5 A 4 Sp0./ASpO. = T B4, 22 5 H
Gt R L (P<0.001);M7ECHSBL4L A5 C
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H #1630 T SpO.. T RSB LA 94% .92% .90% .
88% A FL a5, A W AL R K GE T R R R
COPD 2 & ) H 3% (B 2H ) Sp0x,<94% K = F Ny
90.7% , <92% N 85.2% , <90% N 70.4% , <88% M
63.0% , F2 & ] COPD S 3 (A 4) Sp0.<94% & ' %
K 53.1% ,<92% N 42.2% ,<90% }J 18.8% ,<88% H

18.8% , B4 SpO.. T FEFRELAL A ™5, 22 i A
AEIFRE (RS,

COPD £2 & 1 (A 41) 43 )2 A1 (50% <FEV,%
pred) 3t 31 4 , Horhr 53 25 4], 2z 6 i ; A2 (FEV,%
pred < 50% ) 4t 33 5], Ho A1 55 29 ], % 4 ] . SpOx/
ASpO,: 7E A1 Al A2 [0 19 25 7 3 Ge it ¢ & X (P=
0.049) o H A2 WAL R A IS I AR £l BETE 124>
A 2N E AL CAT S5, mMRC 53 Borg PE41
i & Sp0.., F-3 Sp0, . ASpO, . ASpO, H 43 . . SpO.r

&1 COPDIIEH . . MMER RN RE—MRIGKFLELR
Table 1 Comparison of general data among stable COPD ,AECOPD and control group

WH A (n=64) B#(n=54) CH(n=24) Giite P{E
PR (B ) 54/10 45/9 15/9 — —
(Y % £ 5) 66.59 + 8.46 69.15 + 7.68 66.50 = 9.51 F=1.595 0.207
W AR R (EXAF X £ 5) 540.31 + 369.86 589.72 + 445.95 434.17 £395.21  F=1.228 0.296
WEAE 120 H 2B AL (K% £ 5) 0.42 + 0.66 0.94 +0.96 — =-3.484  0.001
BMI(kg/m*,X + 5) 2242 +3.43 22.52 +3.08 24.63 + 3.44 F=4.295 0.015
CAT(4;, X %) 9.95 + 4.80 13.80 + 5.25 — t=—4.153  <0.001
mMRC(43,% +5) 1.17 £ 0.81 1.76 £ 0.58 — =-4.581 <0.001
Borg(43,x +5) 3.41 +£2.08 428 +1.48 — 1=-2.646  0.009
it Ttie
FEV,[L,M(Pss,Ps) ] 1.17(0.92,1.65) 0.99(0.79,1.27) 2.28(1.83,2.63)  H=51.419 <0.001
FEV %pred[ %, M(Pss, Pss) | 49.2(33.7,60.1) 36.1(31.2,56.1) 91.6(84.8,100.5)  H=63.558 <0.001
FVC(L,x %) 2.39 + 0.68 2.04 +0.64 2.92+0.75 F=14.298 <0.001
FVC%pred (% ,x + s) 70.51 + 15.53 61.04 = 18.06 95.56 + 11.71 F=38.699 <0.001
FEV/FVC[% ,M(Pss,Pss)] 49.69(46.04,58.11) 48.96(44.14,58.59) 75.76(73.95,80.79) H=52.828 <0.001
2L (n)
KHZ —
LAMA 0 —
ICS+LABA 17 7 —
ICS+LABA+LAMA 42 46 —
WA B = H R SRS AR A LAMA « KA IR RE 24590 5 1CS : W APERS B2 328 s LABA : KA B2 AR 871
#x2 COPDIEEH.2MMEH R RAZ BAERKERRIKRIEN LR L
Table 2 Comparison of monitoring indicators among stable COPD , AECOPD and control group
SE| AH(n=64) B4H (n=54) C4H(n=24) FIHAH P{H
#E Sp0,(%) 98(98,99) 97(95,98) 98(96,99) 20.778 <0.001
SEHSp0,(%) 96.84 + 1.57 95.00 + 1.92 96.33 + 1.97 16.085 <0.001
Sp0..(%) 92.17 + 6.40 86.41 + 6.33 90.21 +5.71 12.526 <0.001
ASp0.(%) 572 +5.83 10.15 + 5.43 7.38 +4.63 9.346 <0.001
ASpO, H 471t 5.87 + 6.08 10.55 +5.78 7.60 + 4.84 9.473 <0.001
Sp02/ASpO, 23.63(14.24,39.75) 9.18(6.31,13.14) 13.00(8.75,27.88) 28.392 <0.001
kA (R /min) 84.28 + 14.51 86.33 + 13.98 80.13 + 14.81 0.044 0.957
SRk (R /min) 89.32 + 15.47 87.85 + 15.64 88.98 + 17.89 0.129 0.879
e kA (R /min) 117.41 +20.20 124.48 +22.02 125.00 + 24.79 1.956 0.145
Ik SR E (W /h) 22.51 +14.91 18.88 +10.92 21.44 +11.59 1.171 0.313
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HRECR SRR e KR kR s e B S
BIgeite B L (F£4),
2.3 COPD#& T A48 Ik BBk & AL L Il o dk Al %
AT

e 7€ ] COPD (3% H I gh b P kR 5
FVC%pred 5 7456 (r=-0.266, P=0.034, & 1) ; -
Sp0, 5 FEV, % iIE A 56 (r=0.289, P=0.021, K 2) , #
K. Sp0,  F A Sp0, . ASp0, . ASpO, 11 73 LE FR A SpO./
ASpO, . #f B e m KR KR S8 505 CAT
PE4r .mMRC ¥4y \FEV, . FEV,%pred . FVC . FVC%
pred FEV/FVC 3 TCH B AHCH: (P> 0.05) .
2.4  B¥ &3 FASp0,.ASp0, & 5 M3+ COPD 2t
HnE BR 65 A

H % 1% 3l ASp0, 12 i COPD 2 M i & (1 ROC
4 T (AUC) M 0.772(P < 0.001) ; LA H % 3%
it % ASp0,=6.50% fiii £ AECOPD [ 2 #( &£
75.9% , FE 5 R 75.0% (£9%8:465%10.509, K1 3) . H
W 1T B ASpO, 1 43 A2 87 COPD A MBI T 9 AUC
270.780(P < 0.001) 5 LA H %1 2l 1 F2 1 ASpO. A 43
H=6.20%7i # AECOPD [ R H 79.6% , 55 5
H 75.0% ( 29 % 5 %5 0.546, 1 4) o 2 /% ASpO, I
ASpO, FT 43 L AT /E Sl COPD E8 3% a5 4% , i Bhiz
COPD Z2PENnHE .,

®3 COPPHREHERMMEHAEFEINT SpO. HILLE
Table 3 Comparison of SpO.. during daily activity be-
tween stable COPD and AECOPD (n(%) ]
SpO., A4l B4l ufH P{E
<94%  34(53.1)  49(90.7) 4.46 <0.05
<92% 27(42.2) 46(85.2) 4.79 <0.05
<90% 12(18.8) 38(70.4) 5.65 <0.05
<88% 12(18.8) 34(63.0) 491 <0.05

3 % i

GOLD #8 B 2 (B F& % ] COPD & 3R Y7 7 25
Al RAE AR IF43 I T 6t o ke 2ot fin =1 XURS: 25 9
i, 530 A B.C.D 44, FEARYE 4321 45 7 AH L 136
J7 7 5 o AR ZE A MR I A AN B, 1 B
RIS T I D REAG A A 45 R . B a3k 1 i T gAY
W AR S, BXT T AR R RERL & 1Y D BeAS
DU TC T AE R A 2 B o A0 5 1 i oy R A 0, o o AR
BAVF A FERTAEE . SEE AR, DL RISV
Al FUREAE B Bt G PR S AE BB F 58 . COPD J&—
Flrp 2 A8 e, HOm AR VR T i R R A
Z 5P R IR B I IR 8 AR 38 )5 2 —Fh
i 5 IR MR ik o H H T4 U0 R )
JETE H Wiz sheml I, W48 Bk kR ARk,

%4 COPDFETEHISE A1(50%<FEV,%pred) .A2(FEV %pred < 50% ) B9 —#& I R E 11 R 5B & Bk R A 4 R
Table 4 Comparison of general data and monitoring indicators between A1(50% < FEV,%pred) and A2 (FEV,%pred <

50% )in stable COPD (¥ +5)
COPDFaE /(A 4l)

weH Al(n=31) A2(n=33) A P
(B ) 25/6 29/4 — —
A () 64.71 £9.38 68.36 +7.20 -1.755 0.084
W ARFE 5 (S xAF) 521.29 +401.40 558.18 + 342.91 -0.396 0.693
WEAE 120 F 2un s B () 0.32 + 0.65 0.52 £ 0.67 -1.166 0.248
CAT P4 (43) 9.39 + 4.05 10.48 +5.42 -0.914 0.364
mMRC P53 (43) 1.00 + 0.82 1.33+0.78 -1.673 0.099
Borg P43 (47) 3.10 £ 2.21 3.70 £ 1.94 -1.156 0.252
#5.Sp0,(%) 97.87 + 1.26 97.91 + 1.07 -0.236 0.814
44 Sp0.(%) 97.13 + 1.50 96.58 = 1.60 1.424 0.159
Sp0..(%) 92.52 +7.79 91.85 +4.84 0.415 0.680
ASp0,(%) 5.35+7.03 6.06 = 4.51 -0.503 0.617
ASpO, FT 43 b 5.52+7.38 6.20 + 4.63 -0.463 0.645
Sp0x/ASp0, 38.61 +30.16 24.19 +21.68 2.011 0.049
R Ik (W /min) 81.71 + 13.72 86.70 = 15.03 -1.742 0.086
SR (YK /min) 86.54 + 16.81 91.93 + 13.85 -1.404 0.165
e kR (K /min) 115.97  23.76 118.76 = 16.45 -0.549 0.585
JVk =R sh A8 B (K /h) 22.46 + 17.90 22.57 £ 11.73 -0.031 0.976
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F& Ik 48 W 0 A6 F 52 51 COPD 4% B v /4 F 1Y) ST 25 5%
/b, AECOPD J& COPD Ji% & rf iy 5 22 F 4, &
COPD | H By EEFE K'Y, AECOPD 15 2] ) Bif
A RS TR e 135 45 e LK S e [E] DR T R R
HARU 2ot /R COPD A U HY 6l . RS &
PENNE 5 Ry A 42 B S0E I A 6 (H BT A=
Yrbs & YIRS AT 5E H X 23 A2 W COPD Al Gtk in
W', ©F AECOPD 5 i D) RB 45 b ARtk A 56, il
IS UGB 2 (peak expiratory flow, PEF) , {H £ X} A%
FRAEAR /N, XF2 W COPD 2t E M A A K7, H
HIIG R b =2 DL R DR AR Ak BRI Wihn it
A7 5 Z BB H FMPER R . MR AT 22K
i AP BB IR, 40 mMRC  CAT %5, (B 1)
FERATSSRIENEAR T A B B 32 00, 12 BEL A Sk fin
AR SEME ARG (S o PRIk, oK O S B i B
12 AECOPD K& — A~ H KD

COPD /B E iz st b SR A 57K Z
(] P19 AN SP- i 1 B0 ST A EE ) S B, ik mT i Pl T AR
HIMA AR, AUE S RN, PR AHEE K, &
FERRIG K, T By ack A8 v W WA 58 448 e, A< ]
A, OB SRR A A RE— 253 s i fili i)
A RGH R B A A 6 I A A R RS COPD
SIS X AR R AT .

AR COPD i 5 Wil 4 Tk 4, i
H 5 AR SR 2o =, 59— 100 4]
COPD BEHFEE 120 H O B IS Z5 R R, SpO.,.
IR A3 23R Jok SR AR ] LA TR0 AL =44, b SpO, &
I B FE AR . ABFR AR AR 255,
COPD 2ME N E 301 H % 16 sl T 48 Bk SE 48 45 (B 45
# 2 Sp0,. - 14 Sp0, . Sp0ar.. Sp0x/ASp0.% ) Y4 HH .
I T Fe e WA R, 48 kAR A8 A F8 A (46
ASpO,.ASpO, A 73 Lt ) ¥ Wt i T A 101 e v R4
1T Ik 25 B8 R DG F8 s 5 e 91 B %) B4 22 S e e i
20 S B A K SR R AR bk R AR AL T i R
B, W A I R (E . FRATIER B H % iz g5
ASp0,1Z W AECOPD ## B, Sp0. /) AUC TE K, 12 W
MrET K,

FA I K BAERR E W COPD (A 4) Hh , R I
D) b BH 2 1 SR RS (A2) HR 3 Sp0./ASp0.% B i
IR (A1) B . [FIR R B E I COPD B
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F T4 S0 R B2 M 00 i 48 Dk 405 Dk 324k
iz PR 0 I RE il D RE A 22 05 T Y R R
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