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FHS—FURNUERE COPD MEBEIEMERBEBEPHIRAEX

[ ZE] BB Hh RN ERE T — AR (FeNO) fE M ERHLAENE i (COPD ) 45 95 S in T 3 78 28 5 v 19 i PR
B FiE IR 2019 41 H 22021 4F6 A L RERR 4 U Bt B2 e P I 5 £ BEAE PR 2 BRI 1) 90 {51) COPD 85 AR i 5 %)
G AFNRSPEINE R = 2 I EENABESPEINELH (0 =23) , SPEMERE < 1 RGBENAIRESHNEL (0 =
67) o M5 WL H S il — S AL R (FeNOs, ) e BE MBS E I IF H T AL (FeNOyy, ) WS Jiiifd < — S AL R ( CaNO ) ¥k B2 I e £
P MR I PE TR AR ¥ 23 L L3 A S e R B T E(TgE) Mk RELIE P i o Al 0 35X ( CAT) PP 3 S fili D RE S8 A G HE b, Xk

IR EEpr . 565 COPD SR Bk EL 2 FeNO,y, \CaNO (C S A 1 (CRP) (Uil & TgE \CAT #2335 AR S A s 4, 26
— AR OB A 20 F (FEVL% ) R T ARSI S A E 4 (P <0.05) . 7E COPD 2 fin & 8 7% 1, FeNO,y, . CaNO 5

FEV1% S5 A5 (r = =0.305, -0.439,P <0.05) , 5L 35 & IgE S IEAMIZE(r =0.523.0.514,P <0.05) , HH CaNO £ 5 CRP & 1F
MI5e(r =0.321,P =0.023) . £ COPD S AP EL R A B bk FISME FeNO W BEAFAE 225+, FeNO,y, \CaNO 2 r]fE COPD
BB IR/ RAETEFR o
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[ Abstract] Objective To investigate the clinical value of central and peripheral exhaled nitric oxide detection in patients with COPD
with frequent acute exacerbations. Methods A total of 90 COPD patients admitted to the Department of Respiratory and Critical Care Medi-
cine of the Fourth Affiliated Hospital of Anhui Medical University from January 2019 to June 2021 were selected as the study subjects. We en-
rolled the patients of frequent exacerbations as two or more exacerbations in a year in frequent exacerbations group (n =23), and enrolled the
patients of infrequent exacerbations as less than two exacerbations in a year in infrequent exacerbations group (n =67). The concentration of
central airway nitric oxide (FeNOs, ), peripheral airway exhaled nitric oxide (FeNO,y, ) and alveolar nitric oxide (CaNO) were measured in
the two groups. White blood cell (WBC) count, blood eosinophil percentage (EOS% ), serum total Igk, Chronic Obstructive Pulmonary
Disease Assessment Test ( CAT) score, lung function and other related indicators were collected. The above indexes were compared and ana-
lyzed. Results COPD frequent acute recombination and FeNO,,, , CaNO, CRP, serum total Igkk, CAT score were significantly higher than
infrequent acute recombination. The percentage of forced expiratory volume in the first second to the expected value (FEV1% ) was signifi-
cantly lower than infrequent acute recombination (P <0.05). FeNO,y, and CaNO were negatively correlated with FEV1% in patients with a-
cute exacerbation of COPD (r= -0.305, -0.439, P<0.05), was positively correlated with serum total Igk (r=0.523, 0.514, P <
0.05), and CaNO was positively correlated with CRP (r=0.321, P =0.023). Conclusions There are differences in central and peripher-
al exhated nitric oxide between patients with COPD frequent acute exacerbation phenotype. FeNO,y, and CaNO can both be used as indicators
of peripheral small airway inflammation.

[ Key words| Nitric oxide; Chronic obstructive pulmonary disease; Frequent acute exacerbation phenotype; The peripheral airway ex-
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s DL E R A AR A i TR R H A
S R A R O A T R 2, P RE T [ B B
BRPER S, BUE 2 o I, v T R X )
W I R U ELA T S R R, g
FEAE I A E T2 7 o 18 BHL fii 450 25 i o 36 L 149 47 ik
COPD £ 5E N — %84k & (nitric oxide, NO) 4= i 7K
SEsE ) 5 i ) 52 E A NO (exhaled nitric oxide,
FeNO) 7KV Al PEAE B RAET DL . 7E 50 mL/s IS
TN AE 1) NO e JEE (FeNOs, ) F2 2 e M 5238 31|
W PR A S A IR R, ASRE SR NGB R
e R — % 4L A& (alveolar nitric oxide, CaNO) HAJ
W 1 JE NGB R AE. ST KB FeNO,y, (L
200 mL/s R EE I E I H 0 NO % &) 5 CaNO i IE
Fe A I 5 FeNO,y, IR 7] S A1 Ji /N3 R AE
W, ASWFSE 30058 3 b A COPD 4 5 2 P i 8 e 78 5 9
RS SR I R B AR v e Sl AN NV E
NO(FeNO;; , FeNO,,, , CaNO) S it By Be 55 48 A, AL
COPD 35 vpr e F AP Ji] /N TE NO I gl AR 107 FH A
{8, DB 73 BRI A 2 e i e B COPD 5% .

1 #ME5HE

1.1 —fyekl e 2019 421 H & 2021 426 A%
U545 DU R e 2 B P I 5 A EE R~ RIS Y
90 {4 COPD NN E BFAE TSNS R ADRE:
O 2019 AP BH 2 M fili 595 4 BRAR 1YL ( global ini-
tiative for chronic obstructive lung disease, GOLD ) 3§
7 o ER PR R A AR 0 st B B REAEAE A
AR 2 BR [ S SRR TS L 26 1 R0
K45 T (forced expiratory volume in the first second,
FEV1)/ 77 i & & (forsed vital capacity, FVC) <
0.70 )£ FIWr; @3 1 H AT JC Atk in g B IJCH5 W9 i
PUAB BN S . HEBR b3 v : (O B A HA 8 2 s (i Ta]
Bl 56 SR Y ok Il R A ) 5 @ BR A A i SR
@A RIRI B s @& I 1 Bk 548 s O .4
R % <40 %) ;@ AZLHT 4 J& Pt 0 Jom iz ot
W . RN SN E =2 YO A
SV (n =23) P B 19 fi, 2ot 4 ], 724
(71.48 £9.12) % o ff—4E N A MEIE <1 W EBE D
AAEFE NI (n =67) , B4 59 ], 1 8 i,
F17(68.55 £8.52) %, M I BEAE PR Bl 2%
AR T (HIEHESCYS-:2015 - 88 —-2) , I WF 58 X G2 14 %
FRE IR

1.2 J5ik

12,1 —fRBERHIEE  IC TSR SR PR AR
U A SR E COPD A 2w ML Zh g L C S 2
( C - reactive protein, CRP) | Ifil. & A B EBkE H E
(immunoglobulin E, TgE) , 358 By P B ZEVEMlip i 11
A5 1 32 3 43 ( chronic obstructive pulmonary assessment
scale, CAT) . bt P 2H BF 528 %0 42 89 11 48 i ( white
blood cell, WBC) 1%k . CRP | [fil W& & 4 k7 4 e 71 4 b
(blood eosinophil percentage, EOS% ) . & IgE . FeNO
CaNO .FVC% .FEV1% . FEV1/FVC 1 75% fililh
BRSPS 5 503 7 43 b (maximum expiratory
flow from 75% of FVV ,MEF75% ) i J10EH 50% fifiys &
B34 R A 33 5 T B 49 b ( maximum expiratory
flow from 50 of FVC ,MEF50% ) JH J10F 1 25% Jiif &
SERRES A 5 THE A 43 B (maximum expiratory flow
from 25% of FVC,MEF25% ) JH J1WEH 75% ~25% Jifith
B STEUF S 45 503 77 4 L (maimum expiratory
flow from 75 =25% of FVC ,MEF75 —=25% ) .CAT ¥4 1
FeFto

1.2.2 PRHINO A 23l fER I 1 h (AR Ik
P R ZGE S AR, 3 h AR IR R 22 AR AR
1= Ol NN e o Ny N Sy R R R
e AL (SUNVOU ~ P100, Jo @) i i IR B 7 1
JBey A BR 2 | ), A4 W 0 NO I SE $ R A o
P SR e EARASTR VB FH 7 VP R £
EUEAS P ER O, RS, A B AR
] >2 s, PRt i o ol 0 5 A T =, 200t 4G 0 P <0
HEAE 50 mL/s,200 mL/s [ (0 5 NO K43 55T
F FeNOy, \FeNO,y, , CaNO 2 s /Iy 3 AP i, fif
FHZ A T 115

1.2.3  JfhResil  SZilE7Erp A NO Al 1 h J5
FHHEAT il S REAS I, {3 il D) REAG I/ (MS — PFT, £
FEHR A% 2\ ) E 47 % 0l 2 e A I, %8 B FVC% |
FEV1% . FEV1/FVC ., MEF75% . MEF50% . MEF25% |
MEF75 - 25% i bn . [ BT A B 458 sL
R KIS, 2 WA T B EE 55 R (Glaxo
Wellcome S. A. ,#t5-: H20150673 200 wg), 15 min j5
FRRATH AU S REAS I , 25 FEVI B3R =12% H I
A HEAN =200 mL W47 AR50 P

1.2.4  CAT 353 CAT [n) 5 £ 2 RZUK %8 M ] |
Wiy G BN RE T O FARGE AR A 2B T 8 AN Jr T
WA BN MEO0 ~5 70, & AFT4T 7,8 BN
AT AR B sy, B3 453 0 ~ 10 43 A 42 1
H, 11 ~20 73 B R A R SR 4L, 21 ~ 30 43 B AR
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ZE AN 2T BN B I O 1) R T [
H i RIE ZoRk , COPD ¥ A TS M 4%, R4l
J R X ) 2 R AT A% A BT, A Bk T )
F N TERL 04 , BT A D8R G 1 58 i) 4

1.3 Siit2¢07ik R SPSS 22. 0 i fF AT 4 b
B0 S BEEA T IE SRR 49 6 IE S0 i it
TR x x5 Fon , PIALR]ELBCR PR AL kST BEAR 11 ¢
KB, P A A3 A TR R M (P, Pos) 327, 411H)
FC4OR A Mann — Whitney U #3157 RS SR
R K. 2O AS AT A IE A3 R ] Pear-

son A & F B B AH S, AN FF A IE S 0 A ok A
Spearman FHEPE BT, LA P <0.05 NZERAH LI
=988
2 H#ER
— BB LB

2.1 PR e E 4 B CAT ¥4

FEV1% R TABE 2=, 227 a5 X
(P<0.05), WLEk1,

x1 WA—RIERERLE
55 BRI (n =23) K2 INEH (n=67) V2 P{H
AR (%) 71.48 £9.12 68.55 +8.52 1.395 0.166
S B4 ) 19/4 59/8 0.440 0.507
W AR s (7 TC, 1) 15/8 49/18 0.522 0.470
WBC 4k ( x10°/L) 7.44 2. 14 6.96 +2.73 0.674 0.503
E0S% 1.30(0.10,2.30) 2.50(0.90,4.20) -0.939 0.352
CRP(mg/L) 39.50(15.84,55.49) 3.15(1.39,13.99) -3.522 <0.001
$4 IgE(1U/mL) 205.60(123.25,335.59) 47.90(14.10,104.50) -5.016 <0.001
FVC(% ) 68.22 £24.29 67.84 £22.15 0.0356 0.956
FEV1% 36.28.88 +11.33 62.62 £15.45 -6.876 <0.001
FEV1/FVC(%) 48.26 +11.35 52.33 £10.82 -1.271 0.210
MEF75% 19.62 +14.47 26.42 £20.31 -1.336 0.188
MEF50% 16.79 +11.87 20.19 +13.67 -0.920 0.362
MEF25% 21.67 £10.85 19.42 £8.49 0.789 0.434
MEF75 - 25% 17.32+11.19 19.24 £12.33 -0.564 0.576
CAT ¥¥453 (41) 25.00 £5.04 21.88 £3.38 2.569 0.013

1 : WBC i 4 i ; EOS R Rk 4 i ; CRP 2y C [ A 5 IgE S ey BREE 1 B FVC S 7 i &t FEVI% 58 1 #bH J70F
ARG TOHEE 43 L MEFT5% Sy 70 75 % Jifi T St i3 0P A o5 T 5 43 L MEFS0% S i 7 WF Y 50% ifi 1 5 i 7
PInPA G 5 BOHE E 43 LG s MER25% g i 0L 25% Bt 2 735 R SR o BUHE A 43 L s MEFT5 - 25% Ry FlJI0F i 75% ~
25 % Jili 1% ISP U 5 T 4 b 5 CAT Sy 18 1 BE 2 M Ml e PP Ak it
2.2 2 FeNO 1 CaNO [bA: COPD i LtkneE  A4it#E X (P<0.05), WLik2,

ZH L FeNO,, ,CaNO 5 TARSE St B2, 24 5
%2 Ti4 FeNO,, .FeNO,,, .CaNO Lt (x +s,ppb)

?E%IJ Wjﬁ FeNO,, FeNO,y, CaNO

P ANl 23 19.48 +8.98 14.12 +4.33 12.10 £3.35
A Sk inE Al 67 18.16 +8.18 9.32+2.75 3.70 +2.76
Ll 0.638 4. 680 7.370
P14 0.526 <0.001 <0.001

T : FeNOg, I FHAE 50 mL/s (0T H S — 48 AL 55 FeNO o o ME AR BELE 200 mL/s I Hy A — 4046 %5 CaNO g i < — 4,
%
2.3 FIMESHT  7E COPD ZMmE g H , FeNO,y, |
CaNO 5 FEV1% S iM% (r = -0.305,-0.439,P <
0.05) , 51y & IgE /K2 IEAHE (r =0.523.0.514,

P <0.05),Hf CaNO 5 CRP S iEAN (r =0. 321,
P=0.023), W#E3.
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%3 TS NO JRIES WBC 8 EOS% . CRP. {17 2 IgE . CAT {45 i Th SE 418 M4y
o FeNOy, FeNO,, CaNO

it i P i e P i i P i
WBC 1%k -0.196 0.173 0.024 0. 866 0.047 0.745
EOS% 0. 143 0.321 -0.164 0.254 -0.118 0.415
CRP -0.098 0.496 0.273 0.055 0.321 0.023
j=8 IgE -0.008 0.958 0.523 <0.001 0.514 <0.001
CAT ¢4y 0.210 0.143 0.141 0.329 0.193 0.179
FVC -0.112 0.439 -0.061 0.676 -0.015 0.918
FEV1% -0.068 0.637 -0.305 0.031 -0.439 0.001
FEV1/FVC 0.012 0.934 -0.020 0. 890 -0.029 0.842
MEF75% -0.101 0.484 -0.121 0.404 -0.165 0.251
MEF50% -0.080 0.581 -0.103 0.475 -0.050 0.732
MEF25% -0.210 0. 144 0.025 0.862 0.059 0.685
MEF75 -25% -0.026 0. 881 0.073 0.676 -0.019 0.914

T WBC Oy F 40 s EOS N WERORL AR ; CRP Jhy C S8R 1 5 TgE D Sl BRET 1 K5 CAT Dy 8 1 FHLIE VLR PO DAl 3 FVC D A
I i 5 1 RN R TR 43 s MEFTS5 % S 113 H 75 % Jili 5% 5% i ~F- 24 A0 38 o BUTHE 7T 43 L s MEFS0% S ]
JIWF- iy 506 fii {55 17t ISP S0P S oy S0 HEL 20 b s MEF25% Sy T3 W H 25 %0 fili 37 S B 1 P 0 S0 4 o5 S0 @ 20 b ; MEFT7S -
25% Hy R FATINFE T5% ~ 25 % il o g~ 0Pt o5 B A 0 b o

3 itig

COPD J2&—F 18 1 308 5 , Lo A8 T i 32 2 ol
INSGE . COPD 7 20 i o 26 750 18 3 Il Zh A6 T e i
i, AR T TR 22 AR R R ARG IR Hh S LR I o R
R TS B F fe o B, 3 — i
R 2otk W R XEE S D RE Az U VB A S
FFAE A 2 R A AT, Agusti 250
719 ECLIP BABIBF 584275 16% 1) COPD M 7 7E 4%
SEVE A By SO S, F 8 A T TE I T A ) 48 i I
I3 J2: COPD $51 % Z ME i o e 80 50 3 O RRIE 2 — o il
I HH S NO S — i I B A 5 Al S8 f9 7 i, T Y2 I
FI T2 J2 COPD 3 A0H A AERI Wi, COPD # 3%
KA A T, E B 4 A B K T B — 4
agte

H 3¢ T FeNOy, , CaNO /K15 COPD 45 % 2 1k
I (956 ZAAEAE—E 0. Bazeghi %™ BF5¢ &
CaNO FeNO,,, .FeNOy, A BEN NO ¥ B2 ¥ AR RE X 41
COPD i PR Y, A 45 7™ 5 fili <O 12 1 S AU R i
FOMEALNG R R . Hd AR %P FeNO
IR TH 5 I H A R e, A BE SR &
COPD il % 2 I EE F 35 FeNO,, Fil CaNO P45 E 4w %5
VT T B M S S Y FeNOS, 76 M
B FE 2R K, /R TE COPD 7 % 2 i i o 7 7
[ £ AR INE SRE K TR T R A RAE
JKEARES X AT fE S COPD % 2 1 % AF s AL IV 34

JS S TR, A PR 200 A A R T A s 2 IR T 40
JAAGE o 28— S AL A5 B ( nitric oxide synthase,
NOS) FIi 57 NOS 1 M4 ., N &Y 2 COPD &
M0 A R AR e, A RO AR T
FeNOs, /K-, £ COPD 45 % 2 M fin o 48 %+ FeNO,,
THEARTIE ., AN, AT R, 76 COPD 2 i £
Frh FeNO,,, .CaNO 3] 5 FEV1% 5 17 41 ), T} FeNO,
5 FEV1% oAl M. B AT T S NO S5 fig
W22 1 £ A 56 P BIF 5 1 45 577 78 4+, Brindicei
st (18) pros 0 COPD B2 CaNO 5 FEV1% S A6,
T BESE & B COPD ik fin 5 39 14 f6 2%, FeNO
5 FEV1 \FEV1% J- oA ot . Raza 252 BR324 W
3 50 PR sl A S5 6 2 B RAE JERES
PN T S B R B ) T S RE A s i — SR AL R SR B
[ HH 56 M. A BF 9815 Raza %8B 55 45 S — 50, 18
COPD Z 4 il & 2% h FeNO,,, , CaNO % FeNO,, 5
FVC FEVI/FVC /NS 38 D) B A5 9 il o) figds & 4 S
CAT 43[R To B B AH M

WF5E" @R COPD H % J 3 rp LA kL 40 i
F2,#84r COPD #8396 v g iR PR b 4 L ¢ 55 . Hastie
2120 7E SPIROMICS BABAIFE v % B T F 8 s 40
it 5 B L 9 e s 40 T S B R 3] COPD A %
ST R R R I A e AR R VR IR e R R 4
HH S A . BT B, RIS ERORL AN
HLA5 25 1 COPD £8 35 DRI 5 I 240 o o 5 . 40 L 5 o
F R A5 A P A7 e R SR 1 VB R T 420 , M TTT 5 3K
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B IR B SRR A M, RS I8
H I PR MR 20 MY > 2% 1Y COPD 3% FeNO 5 1fiL
T g B VR A M SR WE TR A B A TR AR DG . A
WFFT 45 3 38 7= A0 25 2ot i 2 K AR A % 2otk i =
COPD H3 Il W R PR WL 240 I /1 3 bb 25 S o4 it % i
X, H'5 FeNO,y, .CaNO . FeNO, 3 TG AH ek

M3 H IgE Fm & COPD B B 5 Bl &tk i &
BRI 2, 1gE KV AR S E W ek N R Z
— 20 AR AE R, 78 COPD 5 % 2 1 N & A
AR S 0 R E B T Y I R IgE K
-, HFE 5 FeNO,,, .CaNO /KPR IEA G, X5 Igk F+
{1 COPD £ 35 AT R A7 76 W2 i A1 B0 %, OF Hk A7
TE—HB4r COPD f8 35 78 W7 Wi e 742 11 > , [m] B 2 5 )
T STE SO R I R AN AN SR K
SR R, B B S N ARG R AR o ek
BEFRESEY .

COPD S 4= B S8 i S 7 PRS0 , A s "™
7NFE COPD i ¢ 2tk Jn 5 22 78 28 % i 1 ] it b, WBC
T CRP LA 2 -6 T4 2% - 8 I R4t
HF —a B0, SAVIR S5 R —3, COPD il % Ak
IR R A I CRP W &, R i K BB GE R
REANBAFERFEE (0 2 B SR S o BIFSEH" W], CAT
P43 0T R %5 COPD 1y 2Pk & A, COPD Stk hin sk
W CAT PPoriciase M G Ny 4.7 43, AR E
TR AT R CAT TE4 I B TR % &
PRI LAY (H FL TR0 A 2k in i R A R A A AL RE
W E— A

ZE LR ARWFSE & BiAE COPD #i % 2t fin i &
BRI, H S AN E GBI NO YR AP TE 22 5% I
ZVEINTE B FeNO,, il CaNO ¥ B 45 5, (HABFSE
WIFELEAN R Z AL B AS /b ) I A 8 2 e o e 2 o
07 LBl D Gk DR e IR BERL, 5 IR K FEAS & R
BE R E R, 2 ) FeNO Al CaNO 4K i
RBAZ Bk COPD A 2% St Jin 8 ¢ 284 iy Tl R 7, il —
HAERER HLAE SN COPD 2 i 3 Jie B 21k i i vp iy
1EM .
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Assessment of quality of life of elderly hospitalized co — morbid patients and analysis ofinfluencing factors

WANG Ting,CHEN Ren, MIN Yuan, SHU Shouhong, ZHANG Qiu

Department of General Practice, Tongling People’ s Hospiial, Tongling 244009 , China

[ Abstract] Objective

To provide a theoretical basis for comprehensive treatment and health interventions for the elderly co — morbid

patient population by conducting quality of life assessment and analysis of influencing factors in elderly hospitalized co — morbid patients.
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