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Pk FHLZEPE B S Lo Brdii b, FeNO, EOS% /K-F-
WAL CAT oy B SRS

I, BfOF, TRk, & F, ¥ XL, ARE, F W, ¥ @, & F
BT T BEBERF I 1 AR B AR I X, DU T 629000)

W E. BEY #HiTRHEmE MM &% (chronic obstruotive pilmonary COPD ) # & e A 5 A7 3547, »F i A — AAL R
(fractional exhaled nitric FeNO ) , 418 fo2& B M 45 2m L b b (eosinophil EOS% ) 7K-F & 445 COPD ##4&Ml3X ( CAT)
FoegmA Y, FiE S®I 2017 F 2 A ~2019 5 10 A& T W P8 ERKE 6 EEmE ) COPD (AECOPD ) &% 127
# (A1), COPDARREMEH 1244 (B) , #ERERK 1204 (2R ) . 1L A4S B4 CAT 374 b=
A% A4, B4LRFE GOLD 428 %% FeNO, EOS% 5 e A5 #4647 4T e A5 AT 3847 % FeNO, EOS% 5 CAT %
SEARFE R AL CAT#5& T B2L(25.63 14,504 vs 16.39+£3.04 9 ), £ F A %3t 5 &L (=16.938, P < 0.001 ),
A %41 FeNO, EOS%, PaO,, PaCO,, #4544 pH L% %% 45.84+8.10ppb, (8.15+0.62) %, 61.05+*6.82mmHg,
60.20 + 6.71lmmHg, 278.52+24.08 4= 7.28 £0.05; B 284 #| 4 32.58 £6.02ppb, (4.80+0.48) %, 74.55+7.15mmHg,
48.50 + 6.10mmHg, 374.69 +35.89 F= 7.35+0.05; C 284 #| 4 26.25+3.06ppb, (2.51+0.32) %, 94.56+9.13mmHg,
40.01 +6.02mmHg, 452.46+46.93 2 7.42£0.06, %5 ¥ A %t 5 &L (F=96.752, 49.803, 36.955, 37.982, 125.406
Fm 52.844, ¥ P <0.001) ., A %L FeNO, EOS%, PaCO, ¥ & T B At k41, H B FH TR, A4 Pa0,, &
SF54, pHAAAIK T B Aot o, H B 2A¥IK T2 A4L; A 20, B 2% % CAT #4, FeNO, EOS%, PaCO, 3

GOLD %283 3% m (A 28 1=0.812, 0.835, 0.796 #= 0.743, P=0.007, 0.003, 0.012 #= < 0.001; B L. =0.759,
0.762, 0.731 42 0.702, P=0.015, 0.009, 0.023 #= 0.004 ) , # PaO,, &A%, pH 1439 GOLD 2 %38 ndn A% (A 20.
r=-0.832, —0.845 #= —0.877, P=0.004, 0.009 F=<< 0.001; B #: r=-0.796, —0.811 F= -0.836, P=0.005, 0.017 #= 0.009 ) ;
A%, BT PaO,, AA33k, pHIAYS CAT#a3¥ 2 fi48% (A 4. =-0.841, -0.791 = -0.763, 3 P < 0.05; B 4.
r=-0.806, —0.744 A2 -0.722, 3 P < 0.05); PaCO,, FeNO, EOS% 5 CAT i#%3) 2 EA8% ( A 40; =0.836, 0.812 4= 0.704,
¥ P < 0.05; BZL: =0.820, 0.836 4= 0.758, 3% P < 0.05) . £&i® AECOPD #= COPD # # FeNO, E0S%, PaCO,
BikE, ™ Pa0,, AAI5dAe pH LMK, B5mikEmnkt,
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Correlation between Changes of Blood Gas Analysis Indexes, FeNO, EOS%
and CAT Score in Patients with Chronic Obstructive Pulmonary Disease
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(the Second Ward in Department of Respiratory and Critical Care Medicine, Suining Central Hospital , Sichuan
Suining 629000, China )

Abstract:Objective To investigate the correlation between the changes of blood gas analysis indexes, fractional exhaled
nitric oxide (FeNO), eosinophil percentage (EOS%) in peripheral blood and COPD assessment test (CAT) score in patients with
chronic obstructive pulmonary disease (COPD). Methods From February 2017 to October 2019, 127 patients with AECOPD
(A group), 124 patients with stable COPD (B group) and 120 healthy volunteers (health group) were enrolled in Suining Central
Hospital. The CAT scores of group A and group B were compared. The FeNO, EOS% and blood gas analysis indexes of three
groups and different GOLD grades of group A and group B were compared. The correlations between blood gas analysis indexes,
FeNO, EOS% and CAT score were analyzed. Results The CAT score of group A was higher than that of group B 25.63 + 4.50
scores vs 16.39 + 3.04 scores, the difference was statistically significant( 7=16.938, P < 0.001). The FeNO, EOS%, PaO,, PaCO,,
oxygenation index and pH value in group A were 45.84 + 8.10 ppb, (8.15 £ 0.62) %, 61.05 + 6.82 mmHg, 60.20 + 6.71 mmHg,
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278.52 +24.08 and 7.28 + 0.05 respectively, which were 32.58 + 6.02 ppb, (4.80 + 0.48) %, 74.55 +7.15 mmHg, 48.50 + 6.10
mmHg, 374.69 +35.89 and 7.35 £ 0.05 in group B, and those were 26.25 +3.06 ppb, (2.51 £0.32) %, 94.56 +9.13 mmHg,
40.01 £ 6.02 mmHg, 452.46 +46.93 and 7.42 + 0.06 in group C, with statistically significant differences (/=96.752, 49.803,
36.955, 37.982, 125.406 and 52.844, all P < 0.001). In group A, FeNO, EOS and PaCO, were higher than those in group B and
healthy group, which in group B were higher than those in healthy group. PaO,, oxygenation index and pH value of group A were
lower than those of group B and healthy group, which in group B were lower than those of healthy group. CAT scores, FeNO,
EOS% and PaCO, in group A and group B increased with the increase of GOLD grade in group A and B (group A: r=0.812,
0.835, 0.796, 0.743, P=0.007, 0.003, 0.012, < 0.001; group B:r=0.759, 0.762, 0.731, 0.702, P=0.015, 0.009, 0.023, 0.004) ,
while PaO2, oxygenation index and pH value decreased with the increase of GOLD grade (group A: =-0.832, -0.845, -0.877,
P=0.004, 0.009, < 0.001; group B: r=-0.796, —0.811,-0.836, P=0.005, 0.017, 0.009) . In group A and B, PaO,, oxygenation
indexes and pH were negatively correlated with CAT scores (group A: r=-0.841, -0.791, -0.763, all P < 0.05; group B: r =
-0.806, —-0.744, -0.722, all P < 0.05), while PaCO,, FeNO, EOS% were positively correlated with CAT scores (group A:

r=0.836, 0.812, 0.704, all P < 0.05; group B: =0.820, 0.836, 0.758, all P < 0.05). Conclusion In AECOPD and COPD
patients, FeNO, EOS and PaCO, are all on the high side, while PaO,, oxygenation index and pH value are all on the low side,

which are closely related to the disease.

Keywords: chronic obstructive pulmonary disease; blood gas analysis; exhaled nitric oxide; eosinophils; chronic obstructive

pulmonary disease assessment test
12 14 B ZEPE i %9 ( chronic obstructive pul-

monary disease, COPD ) J& T-— i L A7 < il BH %
FRAE AP E B U, COPD A& (Acute
exacerbation of chronic obstructive pulmonary
disease, AECOPD ) 34 i BB B 5 IR &0 19 AE
R AT, W fE Kb P A R Y,
FE [ COPD iR B K #EH . COPD BT
S P ZE TS I o AR AR, B A B AR
254k 5 COPD R # W 1% A ¢ Y. I i R — &
1k & (fractional exhaled nitric oxide, FeNO ) &
— i B AT A AR RS AR Y S E I R
k7 40 Bl 5 1 ( eosinophil percentage, EOS% )
fE COPD [B#H Ik, SMEAE . COPD I
flti M L ( chronic obstructive pulmonary disease
assessment test, CAT ) 4> A] & it COPD & &
Mgk Ve HOGTF s BT 4845, FeNO,
EOS% 15 COPD i # CAT ¥/ & 15 A HH 5 1 i
b A a0 AR OGP B TR S COPD i
H G RAR ARG IE o 2 T, ARPFFERRE
HU AECOPD % . COPD 4 i 1] 8 3 01 fekt B 3%
FEFHATERGE, TR HE

1 #RE5FE

L1 ARt fad iy BEBe B 2 5t 2
WAL o, EE 2017 4F 2 A ~2019 4F 10 H ASBE
W3R i AECOPD 3 127 5], COPD 4 & W i %
124 I FMg R IR 120 6], 435ch A 4l, B4l
R A 414 85 1] (66.93% ) , ik 42 fl
(33.07%) , 4F 1 41~76 %, B 4E % 57.05 £ 8.58
%4, COPD i #2 1~12 4F, V-7 4.52+0.76 4F, A&
YA E = ARSI E] 1~3 X, P15 1.50£0.35 K,

5 P BH ZE P fii 95 95 7 7 42 3K A5 1L ( global initiative
for chronic obstructive lung disease, GOLD ) 732 :
I9% 19 5] (14.96% ) , 11 2% 46 #] (36.22% ) , 1II
2% 40 7] (31.50%) , TV 2% 22 {4 (17.32%) ; B4
b 82 f] (66.13% ) , 2t 42 7] (33.87%) , 4F
% 40~80 %, -4 4 % 58.25 +8.69 ¥/, COPD Ji5
T 1~114E, ¥ 4.50+0.71 4, GOLD 734 1%
28 4] (22.58% ) , 11 2% 62 il (50.00% ) , III 2 21
B (16.94% ) , IV 4 13 {5 (10.48% ) ; faFE4 A
7 80 1 (66.67% ) , Ztk 40 ] (33.33% ) , 4Fi%
40~80 % , SEIJAENA 56.59 = 8.51 %, =£HTER] L AFEHE
A5 B4 COPD RNt 22 ¥ o4t i1 (3
P>005) .

PAFRIE: D A 4R B 43495 3AF & SCHik [8]
1 AECOPD, COPD & HimyizWibrife, C 411y
FEEREEEE; @ A 40/ B A7 ARG I RIG
S7 RIS T D RE A A 3 DI ASHIF 5T A A &
HeBR bR e . D% BB 2B 0T BB 52 i AR T 57 25 2
P, A2 A - B E S LR AR Ml R
PV 5, QFTER AT, WNIIARAE . 2R
FERESE; OfFEHEENANIE A2, WHFEL
B i A5 @I 2 J8 N R H AT RE 52 M A B 5 45 2R
YL EIRIT TR .
1.2 ME —FES T (I eRRH A
PR3 H] SKY8000-NO 74 ) 5 IfiL 41 i 43 4% ( &[]
Abbott Cell-Dyn 3700 A ) ; M HrHL (dbn
HHT R A PR /] PL2200 AY )
1.3 Z# FeNO, EOS%, Il 23 b 48 b A6 i
Jrik: AR BAHYTEIRITHT, BERAENA
SR SR, SR — Ak Ao A AR T
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FeNO, i 41 Jfd 73 7 A A 0 EOS%, il .43 BT X
R A R AL

CAT PF4r 5k A 4R B 4763697 1R H
CAT [n) X Hop i RS S A T R A, LA 5 %k |
NP IR R, R T) L R BEARFIRS )
8AM&H, BMAHYLLOSERIER, L1
TR R H, DL 2 D RAARE S,
PL3 R RERE, U4 aERAEERY,
PLS R AME R RE, BN 40 4.
1.4 %t 54 SPSS20.0 4k 14 1F K 48 it
2307 T.H, CAT #F4», FeNO, EOS% 5 Ifil =,
SHTER PRI JE TR R, R £ bR
(x+s) F£o~, WAL LR AR 8556, £
A (B SR LR R O 2200, B R A R
H SNK-q £%; “KH Spearman 3 Hrik BHAf A 41 .
B #H GOLD 4} %% 5 CAT i} 4>, FeNO, EOS%,
ML BT 38 bR B A & 5 R H Pearson 43 B 6 5
WA 4. B4R s HrE A5, FeNO, EOS%
=1

5 CAT PF4r M AH G 3 P < 0.05 W2ERA
giitsE Lo

2 #R

2.1 A#4)5 B4 CAT#4Fik A 4l CAT ¥E4y
h16~37 43, 14 25.63 £4.50 4r; B 4 CAT #F
43R 6~30 4y, FH16.39+3.044. AHAET B
M, A kR 2ZEFARIFEE X (=16.938,
P < 0.001) .

2.2 Z=#1FeNO, EOS% 5 s & 5754t Ul
# 1, =41 FeNO, EOS% 5 Ifil < 43 M7 48 bn 25 24
HEFZMMERAGITHFEX(HP<0.05),
A 41 FeNO, EOS%, PaCO, Y& T B 4 Ffil 4 ,
H B 4 FeNO, EOS%, PaCO, ¥Ji TadtHidl; A
4 PaO,, ALHE%, pH KT B 41 FfdRE4l,
H B 41 PaO,, AAT5%, pHEIMIL T,
WG 0] L3R FH SNK-q K536, 22 3394 G it
BEY (P<0.05) .

=% FeNO, EOS% 5MA A #rg#raftt (x+s)

W H A4l (n=127) B4l (n=124) {4 (n=120) Fff P
FeNO (pph) 45.84+8.10" 32,58 6.02" 26.25+3.06 96.752 < 0.001
EOS% 8.15+062" 4.80+0.48" 251032 49.803 < 0.001
Pa0, (mmHg ) 61.05+6.82" 7455£7.15" 94.56+9.13 36.955 < 0.001
PaC0, (mmHg ) 60.206.71" 4850 +6.10' 40.01£6.02 37.982 <0001
EREE el 27852 £ 24.08" 374.69 +35.89" 452.46 +46.93 125.406 < 0.001
pH {8 7.28+0.05" 7.35+0.05" 742006 52.844 <0001

A S ERREAL LA FeNO, EOS%, PaO,, PaCO,, A4 155U pH {5 ¢ {H4> 54 24.868, 89.063, 32.798, 24.841, 36.941 £l 19.964,
17 P<0.001, B 41 5 fit BE 20 L 8, 8 43 3 9 10.302, 43.701, 19.094, 10.939, 24.983 f19.913, 4 P<0.001. * 5 B 4 [t #, =14.693,

47.788, 15.309, 14.444, 24.983 1 11.089, ¥ P < 0.001,
23 AZEFRF GOLD 44 %% CAT i%4%, FeNO,
EOS% 5 s & s #rdaAraft WLk 2, #£ 3. A4,
B 41 1 A [A] GOLD 43 4% i # CAT 341, FeNO,
EOS% 5 M5 B e b2 5 25 7 2243 i Fil SNK-¢q
KRRG-S E L (B P <005) . A4,
B %4 # # CAT ¥4, FeNO, EOS%, PaCO, 1 fifi
GOLD 73 238 nmi 3 fm (A 41: r=0.812, 0.835,
=2

0.796, 0.743, P=0.007, 0.003, 0.012, < 0.001;
B 41: r=0.759, 0.762, 0.731, 0.702, P=0.015,
0.009, 0.023, 0.004) , 1fi PaO,, %A & 8%, pH
{E¥IBE GOLD s i (A 41: r=-0.832,
~0.845, —-0.877, P=0.004, 0.009, < 0.001; B 4:
r=-0.796, -0.811, —0.836, P=0.005, 0.017, 0.009 ) .

A BAR[E GOLD SR HEE CAT 4y, FeNO, EOS% SMSHrigsrsttt (x+s)

5 | 1% (n=19) 114 (n=46) M4 (n=40) IV (n=22) Fi P
CAT ¥4 (43) 19.36+3.18 22.40+349' 26.83 +4.55" 35.62 + 4.69™ 19.815 <0001
FeNO ( pph) 38.76 +6.09 4245+691° 4789 +7.58" 55.32+8.22™ 22,463 < 0.001
E0S% 6.63+0.58 725061 9.01£0.63" 9.78 +0.66™ 38.745 <0001
Pa0, (mmHg) 70.51 +8.43 64.55 +6.71' 5870 +6.52" 49.83+6.11™" 25.086 < 0.001
PaC0, (mmHg ) 5355+6.18 56.70 £ 6.22" 6235 +6.39" 69.35+7.18™ 29.741 <0001
AAHEH 346.74 +36.95 302.13 +30.82" 27145+22.69"  183.09£20.18™ 35.067 < 0.001
pH i 7.33£0.05 7.30+0.05" 7.27£0.05" 7.21£0.06™ 55.286 <0001

W HIYUHREHE, P < 0.05; 5H%EEHE, P <0.05; 5II9EHE, P<0.05,
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%3 B AR GOLD 434k & & CAT 4y, FeNO, E0S% SmMSNHig RItE (x+5)

5 H 1% (n=28) % (n=62) 4 (n=21) IV (n=13) Fi§ P
CATIFA} (43) 1530 2.12 17.02 +2.50° 19.83 +2.75" 2347 £3.05™ 25673 < 0.001
FeNO (pph ) 28.20+2.50 31.39£2.71° 34.65+3.02" 4435 + 455" 46.182 < 0.001
E0S% 3.69+0.41 435£043" 5.08+0.50" 8.88+0.52™ 59.045 < 0.001
Pa0 (mmHg) 80.96 8.15 75.82+7.02" 69.74 £ 6.99" 6246 +5.02™ 41447 < 0.001
PaC0, (mmHg ) 4544+ 450 4768 +497" 5090 £5.15" 5512+ 628" 46.258 < 0.001
e p e 405.42 £ 41.30 398.72 % 38.72" 364.50£3522" 21036 +31.08™ 50173 < 0.001

T S TYURF A, P < 0.05; 5 TBHILE, P < 0.05; 5 0T9URELE, P <005,

24 A%, BAF f & 535 4R, FeNO, EOS%
5 CAT #F 5469 48 % M £ Pearson AH 56 M 7047,
A4, B4l PaO,, AETEE, pHHS CAT o
IR (A4 r=-0841, -0.791, -0.763,
P=0.015, 0.011, 0.007; B #i: r= -0.806,
-0.744, -0.722, P=0.018, 0.032, 0.004) ,
PaCO,, FeNO, EOS% 5 CAT 143 #4152 IEAH G ( A 4H:
r=0.836, 0.812, 0.704, P<0.001, 0.041, 0.026; B 4:
r=0.820, 0.836, 0.758, P=0.017, 0.002, 0.014) .
3 itig

M4 Hr 48 bn v F LAPEA Bl s i O, 168 m]
FH VLA Bili o) 58 A 42007 RO, X HLARGE S IR
WAL B LA T8 SAEH . %7 PaO, ZKF-TFE,
A S B AR M AR B IR Py #E AECOPD
B h T AAARRTE I S Pk b B S R, AT
B A AR BRE R, I T B T v R R IALAE A & A IR
B U RS TRECN M, YONLIRRY A RETIIES
AATERMREZ 0855, HUARMELLAERRIE 5 AP AR
W, TR ERNEE, HirA S8R C s
BEIGRIBT PR EZE 4 ", BT AECOPD i
HALF A R L AR, MR pHE T
W, ST SEOFW R " AR A4
B 4l PaO,, AATE%L, pH EML T4, A4l
PIKRF B4, H LRIERYS GOLD 73404 ¢,
I PaCO, ZRfbita# 5 2 M, SEEAE NS 2T
S g —% " F B AECOPD #l COPD %
iti s ik it S AT e A I e s, HRGAE

FeNO FE MBI ™A=, AT Fid. A
TSRO B AR KT, B TR IERE R
PERIE bR B, AR B U, AECOPD 3
1 FeNO /K5 RAEMMEH . SAE Bk 2
R G, W] E AECOPD i % th FeNO /K F
FH 5 55 TE RAE A Ko EOSY% TEIE H fdt i AR
AP JE I A AT, AR R TR BB . RIEE
PR PR S AE BN S5 £ TR HOKOE Ty, ELR I
P B EOSY% 7Kl . A SR 5 1T,
AECOPD £ # H FeNO 5 EOS% it = J& 1F #H 5%,

A3 B v IR AT BE O EOS% /K F R, B R E
AECOPD &S GBRE IR RAE RN ™5, T AE
Tl 2 PR 22 B R FeNO Y /KSR AT i 28 T
AHFSE A ZHHI B 2H 70 FeNO 5 EOS% ¥ T e 4 ,
A 21 FeNO 5 EOS% ¥ T B4, H A4, B4
HKF-1 5 GOLD 439 5%, 5 ik ot Akl ¢
WAEHFF. 25T &% Y S E oI 1 7E EOS% >
2% [ COPD (2% FeNO 5 EOS% £ 1EAH¥%, H
FH] FeNO 5 EOS% A1 FHr COPD & HUHi 15 ;
FE4h Ahn S 25 A " B AS FI2 LAY RS, HHEMIR
AR N BOSY% T T 38U A Mg R M S RE I N 3
5, FECE G IR R R URRPE R 5, 1S FeNO
VIS RTE S =i

CAT 143 2 I B COPD s & Bk Sy d 2t
fe bR, AWFFEH A4l CATIE2r i T B4, HA
2. B 4 GOLD gk, CAT P4,
55 BEAE A AR GE — 20 Y, UM CAT 143 1T LATEAR
AECOPD #1 COPD [ E i1E . A5 Hid &30,
A4, B4l PaO,, AETEE, pHHS CAT iP5
Y5 i A 3¢, PaCO,, FeNO, EOS% 5 CAT ¥4}
IR EARG, $25%F COPD 2 3# nl HL 4 1 < g
bR, FeNO, EOS% /K- H Wi 1 Re 5 . A WF o e
WM FeNO, EOS%, ki< Hrishs,
CAT P43 25 AL TE )y COPD H % 151, {8 fufof 4
IEXT 8 S X M TR T AT e i — 2P

28 | FF ik, 76 AECOPD f # W CAT ¥ 4y it
7T COPD FasE i, H ¥ FeNO, EOS%,
PaCO, ¥ = T fad FE AN #f, CAT iF 43, FeNO,
EOS%, PaCO, ?JJ COPD & GOLD 43238 i
i, M PaO,, AGTEEL, pH(E}IE GOLD 432
HahnmkEAS, B < Hrisbr, FeNO, EOS% 5
CAT PP #A s ZL AR et . O 2 R % 1)
W bR FR bRAR R IR SR IRIGYT, LA R
1. EES .
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