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[Abstract] Objective To explore the changes in serum immune status and predictive value of prognosis in elderly
patients with chronic obstructive pulmonary disease (COPD) complicated with pulmonary infection. Methods  One hun—
dred and twenty elderly COPD patients with pulmonary infection admitted to the Department of Respiratory and Critical
Care Medicine at Yangguang Ronghe Hospital in Weifang City from June 2021 to June 2022 were selected. They were divided
into a survival group of 100 patients and a death group of 20 patients based on their prognosis after one year of treatment.
Compare the levels of CD3 ", natural killer (NK) cells, CD4 */CD8 *, and their correlation with lung function indicators and
COPD grading between two groups of patients. Application of multivariate logistic regression analysis to analyze the risk fac—
tors of pulmonary infection in elderly COPD patients; Draw ROC curves to evaluate the predictive value of CD4 " /CDS ",
CD3 ", and NK cells in elderly COPD patients with pulmonary infection. Results Compared with the survival group, the
levels of CD3 ", NK cells, and CD4 */CD8 " in the death group decreased (#/P =12.552/<0.001, 8.132/<0.001, 5.779/<0.
001). Comparison of serum CD3 ", NK cells, and CD4 " /CD8 " levels in patients with different grades of COPD: Grade I >
Grade 11 > Grade III (F/P =82.514/<0.001, 35.529/<0.001, 19.657/<0.001). The expression of CD3 ", NK cells, CD4 "/
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CD8 " was positively correlated with FEV,/FVC, FEV,% pred, and negatively correlated with COPD grading (r =0.556, 0.
560, - 0.550, 0.545, 0.539, - 0.567,0.572, 0.587, - 0.605, P <0.001). Older age, longer disease course, higher proportion of
COPD grade III, are risk factors for prognosis in elderly COPD patients with pulmonary infection [OR(95% CI) =12369 (1.
194 ~1.571), 5239 (2.506 ~10.951),1.114 (1.016 ~1.212)] )higher FEV, /FVC, higher FEV, % pred, higher CD3 *, higher NK
cells, and higher CD4 " /CD8 * are protective factors [OR(95% CI) =0.697 (0.593 ~0.821), 0.622 (0.493 ~0.786), 0.478 (0.331
~0.689), 0.633 (0.523 ~0.766), 0.023 (0.004 ~0.124)]. The AUC of CD3 ", NK cells, CD4 "/CD8 ", and the three com—
bined tests for predicting the prognosis of elderly COPD with pulmonary infection were 0.640, 0.637, 0.840, and 0.935, re—
spectively. The AUC of the three combined tests was greater than that of the individual predictors (P =0.001). Conclusion

The expression of serum CD3 ', NK cells, and CD4 " /CD8 * in elderly COPD patients with pulmonary infection decreases,

and is related to lung function indicators and COPD grading. The combined detection of these three factors can effectively im—

prove the predictive value of elderly COPD patients with pulmonary infection.
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Tab.5 Multivariate logistic regression analysis on the occurrence of pulmonary infection in elderly COPD patients
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Tab.6 Predictive value of CD3 ", NK cells, CD4" /CD8 " for the prognosis of elderly COPD patients with pulmonary infection

s Cut-off {H AUC 95% CI P g TR e EA RS
cp3+ 60.514 0.640 0.519 ~0.762 <0.001 0.500 0.950 0.450
NK 4y 29.356 0.637 0.523 ~0.750 <0.001 0.650 0.940 0.590
CD4* /CD8* 1.648 0. 840 0.757 ~0.923 <0.001 0.750 0.930 0.680
=L 0.935 0.882 ~0.978 <0.001 0.900 0.920 0.820

3 3 i I U A 2 A T AR L A2 L A T A RIORE Z2 A

COPD I W (N B — 2550 5 UL A 5 1Ifs IR
b F BRI R I PR X W L R ] R, 2 kT
AEREAR™ o IR AR COPD LA i il fe , 22
IR 45 COPD B35 8 145 1 M LAk ki L LIS B2
3 77 B RRAI , T — EL A Al S g v S0 el i e
XPEERE  AE iy 22 A o T E S o I PR b X S 4R
COPD & Ff:-Jili ¥ Jk Gy 8 3 2 FPU B gL 46 F Br b 1 73R
¥7 % R T E— e R R Lk e I L (H R =1
YU 2 Y 25 | AR R EE T 25, S 8UR H U IT
e .

COPD hy— 2 D Fi W5 410 g A A= B 200 i 75 / 4100 i) 754
BT JhR 2L 200 b A 3 2 B4 02 P R M, B TR 2 R R
PR S RVEA BT B ARAE F, Horb T 96k U2 40 Bt S B o
IS HAE COPD kA b A EE/ER, T
A AR 5 S IR R R AR e
CD3 " Hr A ] 55 N i Hi 20 Ft Kz &1 JE) o 9k B 40 it 2 A
IO, A AR Ak R MR G T BE IR A5 28 1k, CD3
I T RS R N8 J1 AL 5 e A I T
CD4 " J& 75 5 AU /i B &Y T 9k U0 200 L, 22 76 kg i 240 it v
FI8 T AR e BE DI RE L 5 A0 EE /A I A T 4
CD8 " AR AR ™ o B b 40 e ik 0 RE RS A 5%
A i S g, Hor NKC 41 it A 44 )4 18 A G — F o 5
UM, I AT B NK 20 i B D 28L&, il
O EIE , 74 NK 40 ik 7] %t TNF-o IFN—y 254
H PR AT 4300, VR AL PR g R Y . T kg
MAEBUI ARG i E R AER P CD4™ T

AHRLPR T BEAT 400, H 4R A0 Y S fE . BE ST W
o P AR COPD & il e e £ 25 O I T 3k 12
YR A R ARRAS , T B e T B S AN R) ™ EE R Y
JEW, LR P I CD3 7 W NKLCD4 " /CD8 ™ ik T
K. ASBFFE 5B, L4 COPD 4 I il i ek e g 2 14
%% CD4 " /CD8* . CD3 " NK 41 i /K F 2k 3k, H
SR T R UG I LA 2 L A I PR I DA R
HWERAE T Z%

EEXT &4 COPD A I fili 0 B G 8 3 A3 o A4
FLT0 , RRAE A A R UG O . Mii6E FEV, %
pred S IFAL &4 COPD (85 i A2 BHAS [F) )™ S5 2 B 1
HEIEGR A FEWIETE S E AR R PEAE AL
B YU B S B4 COPD e 1TE & A4 K
RIBEAG — 2B R . R MR T SR e
JIZERL , e Ty e 2 ALEUE R MR IRFRLE HA BT e,
THE VT HARVER], 51 COPD Yy & A M k. fifiTh
REFEHR FEV, % pred S TS i 52 31 7™ 5 B 1 i 8 22
FEbR, R PP Al B3 PR 1 = A AR, 7R AR AHE
1, FEV, % pred ST EF AR B 5 A6
WIS A i E B G B N R . AR 4 R R, I I
CD4*/CD8* .NK 4 ifi.CD3 * 5 4E COPD & J: i ¥
SRR f A S AR R R IR OER
CD4"/CD8". CD3*. NK 4 ffi. FEV,/FVC. FEV,%
pred 7] i 5 &4 COPD 45 I Jifi & sk 4 £8 255 (1) AN [+
JUEE AR A — R A G

25 B Rk, i CD3 W NK 4 fifg. CD4 " /CD8 * Bk



* 1272 -

BEXERR 24 AR 2023 4E 12 A58 22 %45 12 ] Chin J Diffic and Compl Cas, December 2023, Vol. 22, No. 12

AR DN AT A i PRITIN - AF- COPD & - fiti S S e (1
FHREW)X T IR RGBT iz BA BB R/ (B AT

FERMEATRIBE T HAEA A/, N A B0 1Y JR R
Ve Ja Seb Ty b — B PR TR R LU TR AN ST, Dl
PRI ol 2 47 COPD 5 i 5 e e R A o ik 4
AME% .
ol # 0o 5 JUT A R A G i o
EE k=

AR I EREATTE R IS SRS 3§ 8 A BT T R

E ol S AT B BORHE A R

&% 3k

[1]  Sigurgeirsdottir J, Halldorsdottir S, Arnardottir RH, et al. COPD pa—
tients” experiences , selfteported needs,and needs-driven strategies to
cope with self-management [J]. Int J Chron Obstruct Pulmon Dis,
2019,14:1033-4043. DOI: 10. 2147 /COPD. S201068.

[2]  Marti JD,McWilliams D, Gimeno-Santos E. Physical therapy and re—
habilitation in chronic obstructive pulmonary disease patients admit—
ted to the intensive care unit [J]. Semin Respir Crit Care Med,

2020,41( 6) : 886-898. DOI: 10. 1055 /s-0040-4709139.

[3] Chan SMH, Selemidis S, Bozinovski S, et al. Pathobiological mecha—
nisms underlying metabolic syndrome ( MetS) in chronic obstructive
pulmonary disease ( COPD) :
strategies [J ] . Pharmacol Ther,2019,198: 160-188. DOI: 10. 1016/
j. pharmthera. 2019. 02. 013.

[4]  Amin AN, Cornelison S, Woods JA, et al. Managing hospitalized pa—

clinical significance and therapeutic

tients with a COPD exacerbation: the role of hospitalists and the mul-
tidisciplinary team [J]. Postgrad Med,2022,134( 2) : 152459. DOI:
10. 1080/00325481.2021.2018257.

[5] Wang T,Mao L, Wang J,et al. Influencing factors and exercise inter—
vention of cognitive impairment in elderly patients with chronic ob—
structive pulmonary disease [J]. Clin Interv Aging, 2020, 15: 557-
566. DOL: 10. 2147 /CIA. S245147.

6] Wang Z, Locantore N, Haldar K, et al. Inflammatory endotype-associ—
ated airway microbiome in chronic obstructive pulmonary disease
clinical stability and exacerbations: A multicohort longitudinal analy—
sis[J]. Am J Respir Crit Care Med,2021,203( 12) : 1488-1502.
DOI: 10. 1164 /rcem. 202009-34480C.

(7] AR B AR A SR WG 2% 23 1% PE B ZE PE I = 2. [

AP EL 2 1 it 95 05 1 R A2 S Bk i (T ] rh AR 4 A R
W 2= ,2020,43 ( 2) : 100419. DOI: 10. 3706 /cma. j. issn. 1001-
0939.2020. 02. 007.

[8] Lareau SC, Fahy B,Meek P, et al. Chronic obstructive pulmonary dis—
ease (COPD) [J]. Am J Respir Crit Care Med,2019,199( 1) : P1—
P2. DOI: 10. 1164 /rcem. 1991P1.

[9]  Christenson SA, Smith BM, Bafadhel M, et al. Chronic obstructive
pulmonary disease [J]. Lancet, 2022, 399 ( 10342) : 2227-2242.
DOI: 10. 1016 /50140-6736( 22) 00470-6.

(10] Isoyama S, Ishikawa N, Hamai K, et al. Efficacy of mepolizumab in
elderly patients with severe asthma and overlapping COPD in real-

world settings: A retrospective observational study [J]. Respir Inves—

(1]

[12]

[13]

[14]

(15]

[16]

tig,2021,59(4) : 478-486. DOI: 10. 1016/j. resinv. 2021. 02. 009.
Dewan P, Docherty KF, Bengtsson O, et al. Effects of dapagliflozin in
heart failure with reduced ejection fraction and chronic obstructive
pulmonary disease: An analysis of DAPA-HF [J]. Eur J Heart Fail,
2021,23(4) :632-643. DOL: 10. 1002 /ejhf. 2083.

T R RHRAL SR AN IROCTT IR G R AR )T B A 1 B
P ek 3 T B <R E AR I I PR T RO (0] S
S I 11 A 24 , 2023 ,31( 1) : 95401. DOT: 10. 12114/j. issn.
1008-5971.2023. 00. 008.

Ding J, Zhou J, Zhang YH, et al. Clinical effect of lung repair oint—
ment combined with smokeless moxibustion in elderly patients with
stable lung kidney qi deficiency in chronic obstructive pulmonary
disease [J]. Journal of Heart, Brain and Pulmonary Vascular Disea—
ses, 2023, 31 ( 1) : 95401. DOI: 10. 12114/j. issn. 1008-5971.
2023.00. 008.

H— XULkA, TE40, %5 A COPD i3 HRCT B405 T ik
IR T I RES B AR (1], 43 T2 W 5 YRYT 44,
2023,15( 1) :4347. DOI: 10.3969/]. issn. 1674-6929. 2023. 01. 012.
Zheng Y, Liu JW,Yu XH,et al. Correlation between HRCT parame—
ters and T lymphocyte subset levels and lung function parameters in
COPD patients with different phenotypes [J]. Journal of Molecular
Diagnosis and Treatment, 2023, 15 ( 1) : 43-47. DOI: 10. 3969/j.
issn. 1674-6929.2023.01.012.

K, A P 20 WA, SF. IR Uk O IR B A RO
COPD 2P na J 3 I PRI TR B Seie sl i s [J]. e rh
B2y R2z24 41k, 2022,24( 2) : 31-34. DOI: 10. 3969 /j. issn. 1008—
987x.2022.02.07.

Li W], Yang LP,Ji MY , et al. Clinical efficacy of Suhuang cough cap-
sule combined with antibiotics in COPD and effect on immune func—
tion [J]. Journal of Hubei University of Traditional Chinese Medi~
cine,2022,24(2) : 31-34. DOI: 10. 3969 /j. issn. 1008-987x. 2022.
02.07.

TR SRS , R, S5 S E ) b e B ZE A U R I
Tl CXCLIO 1 CXCLI1 7K PAR 1k Bl R 7 S [I ] SRl 24 7
2022,21 (4) : 383-388. DOI: 10. 3969/j. issn. 1671-6450. 2022.
04.010.

Su R,Zhang LY, Gao ZL, et al. Changes and clinical significance of
serum CXCL10 and CXCLI11 levels in patients with chronic obstruc—
tive pulmona—y disease during acute exacerbation [J]. Chin J Diffic
and Compl Cas, 2022, 21 ( 4): 383-388. DOI: 10. 3969/j. issn.
1671-6450.2022.04.010.

REFIFS  SAEBE WA L 25, COPD £ 3B 10 i kY 4ol afn ( 1-
3) B-D H R MM E 4 i CD3* CD4* . CD3* CD8 * /K - 4§
16 (1] e ps ke 2 4 ,2022,32( 13) < 1960-1964. DOL: 10.
11816/cn. ni. 2022212131.

Ji LF, Weng BQ, Yao PL, et al. Changes in CD3* CD3* CD4*,
CD3* CD8* levels in lymphocytes [J]. Chinese Journal of Hospital
Infecology, 2022, 32 ( 13): 19604964. DOIL: 10. 11816/cn. ni.
2022212131.

( T# 1284 W)



* 1284 -

BEXERR 24 AR 2023 4E 12 A58 22 %45 12 ] Chin J Diffic and Compl Cas, December 2023, Vol. 22, No. 12

eNOS/NO signalling pathway [J]. Free Radical Research,2019,53

ling,2019,61:30-38. DOL: 10. 1016 /j. cellsig. 2019. 04. 015.

(1) :8293.DOI: 10.1080/10715762.2018. 1554901. [23]  Tyurin VA, Balasubramanian K, Winnica D, et al. Oxidatively modi-

[15] Kim HY, Huang BX, Spector AA. Phosphatidylserine in the brain: fied phosphatidylserines on the surface of apoptotic cells are essential
Metabolism and function [J] . Progress in Lipid Research,2014,56: phagocytic ‘eat-me” signals: Cleavage and inhibition of phagocytosis
148. DOI: 10. 1016/j. plipres. 2014. 06. 002. by LpPLA2 [J]. Cell Death & Differentiation,2014,21( 5) : 825~

[16] Beattie G, Cohan C,Miraflor E, et al. Protective effect of phosphati— 835. DOI: 10. 1038 /cdd. 2014. 1.
dylserine blockade in sepsis induced organ dysfunction [J] . Surgery, [24]  Shlomovitz I, Speir M, Gerlic M. Flipping the dogma-phosphatidyl-
2019,166( 5) : 844-848. DOI: 10. 1016 /j. surg. 2019. 05. 020. serine in non-apoptotic cell death [J]. Cell Communication and Sig—

[17] Baldridge RD, Graham TR. Identification of residues defining phos— naling,2019,17( 1) : 142. DOI: 10. 1186 /512964-019-06437-0.
pholipid flippase substrate specificity of type IV P-type ATPases [J]. [25]  Zhang Y, Meng H, Ma R, et al. Circulating microparticles, blood
Proceedings of the National Academy of Sciences,2012,109( 6) : cells,and endothelium induce procoagulant activity in sepsis through
E2904298. DOI: 10. 1073 /pnas. 1115725109. phosphatidylserine exposure [J]. Shock, 2016, 45 ( 3) : 299-307.

(18] Bissinger R, Bhuyan AAM, Qadri SM, et al. Oxidative stress, erypto— DOI: 10. 1097 /SHK. 0000000000000509.
sis and anemia: Apivotal mechanistic nexus in systemic diseases [J]. [26] Wang Y,Zhang SU, Luo L, et al. Platelet-derived microparticles regu—
The FEBS Journal, 2019, 286 ( 5): 826-854. DOL 10. 1111/ lates thrombin generation via phophatidylserine in abdominal sepsis
febs. 14606. [J]. Journal of Cellular Physiology,2018,233( 2) : 10514060. DOI:

[19] Kaynak A, Davis HW, Kogan AB,et al. Phosphatidylserine: The u- 10. 1002 /jep. 25959.
nique dual=ole biomarker for cancer imaging and therapy [J]. Canc— [27] Lang E, Lang F. Mechanisms and pathophysiological significance of
ers,2022,14( 10) : 2536. DOI: 10. 3390/ cancers14102536. eryptosis, the suicidal erythrocyte death [C]. Seminars in Cell & De—

[20]  Pontejo SM, Murphy PM. Chemokines and phosphatidylserine: New velopmental Biology. Academic Press, 2015, 39: 3542. DOI: 10.
binding partners for apoptotic cell clearance [J]. Frontiers in Cell 1016/j. semedb. 2015.01. 009.
and Developmental Biology,2022,10: 943590. DOI: 10. 3389 /fcell. [28] Gao C,Xie R, Yu C,et al. Thrombotic role of blood and endothelial
2022.943590. cells in uremia through phosphatidylserine exposure and microparticle

(21] Kagan VE, Gleiss B, Tyurina YY , et al. A role for oxidative stress in release [J]. PLoS One, 2015, 10( 11) : e0142835. DOI: 10. 1371/
apoptosis: Oxidation and externalization of phosphatidylserine is re— journal. pone. 0142835.
quired for macrophage clearance of cells undergoing Fas-mediated [29] Faure V,Dou L, Sabatier F,et al. Elevation of circulating endothelial
apoptosis [J] . The Journal of Immunology,2002,169( 1) : 487-499. microparticles in patients with chronic renal failure [J]. Journal of
DOI: 10. 4049 /jimmunol. 169. 1. 487. Thrombosis and Haemostasis,2006,4( 3) : 566-573. DOI: 10. 1111/

[22]  Maciel E, Neves BM, Martins J, et al. Oxidized phosphatidylserine j. 1538-9836.2005.01780. x.
mitigates LPS-riggered macrophage inflammatory status through mod— ( Uik H #9: 2023 —06 - 13)
ulation of JNK and NFkB signaling cascades [J]. Cellular Signal-

(#1272 ) cma. j. cn31184720201118-00427.

(17]  EHZ0E BRAE  RAH, 5. F4E COPD A3 it s 8 e B 2 1 3 (9] FWAR, i Az T8 R DX L 91 B K UL BT A 2 47

ANXAL~sCD14HPT /K P-A5 4k 3 U5 B B (8 (] . BExfkf AR A L P B 52 S < RESZ AR G e RAVEE 0] ol 42
Z%7,2021,20( 12) : 11924 196. DOI: 10. 3969 /j. issn. 1671-6450. FhEEa%,2022,25(27) : 3358-3364. DOL: 10. 12114/j. issn. 1007~
2021.12.002. 9572.2022. 0263.
Bai BH,Chen YS,Song BY et al. Changes of serum ANXAI, sCD14 Wang YL, Zhang JL.,Zhu MY. Clinical study on the proportion of lung
and HPT levels in elderly patients with COPD complicated with pul— areas and impaired lung ventilation in elderly patients with chronic
monary infecion and their prognostic value [J]. Chin J Diffic and obstructive pulmonary disease [J]. General Practice in China,2022,
Compl Cas, 2021,20( 12) : 1192-4196. DOI: 10. 3969 /j. issn. 1671~ 25 (127): 33583364. DOI: 10. 12114/j. issn. 1007-9572.
6450.2021.12.002. 2022.0263.

(18] Bkflid, shlh, 35 220 o R SRR A 1D S84 2 B RAR Y IR AR %S [20]  RIE, KB, T de 24508 /2 SEIREER & B i Rl % COPD iR

18 1 L S5 1A il A G U0 83 M DA E A If 35 COX2 MMP-9 7K -
U LT AR DR A i SR R 2%k, 2021 ,28( 3) £ 326

329. DOI: 10. 3760 /cma. j. cn311847-20201118-00427.

Zhang DZ,Shi C, Wei AM. Effect of hyperbaric oxygen combined with

salmetroticasone powder inhalant on pulmonary function and serum

COX=2 and MMP-9 levels in patients with stable chronic obstructive

pulmonary disease [J]. Chinese Journal of Maritime Medicine and

High Pressure Medicine, 2021, 28 ( 3) : 326-329. DOI: 10. 3760/

FIDIREA mMRC T3 (1 #0 [T]. v pig B2 2 Rl 2% 22 35, 2022,
50(4) :599-601. DOI: 10. 15972 /j. enki. 434509 /r. 2022. 04. 034.
Zhang T,Zhang C,Yu B. Effect of verrantro/ulmeide with roflumilast
on lung function and mMRC score in COPD patients [J]. Zhongnan
Medical Science,2022,50(4) :599-601. DOL: 10. 15972/j. cnki. 43—
1509 /r.2022.04.034.

( Y5 H 1: 2023 - 06 - 28)



