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[ Abstract ]
indacaterol maleate in patients with stable chronic obstructive pulmonary disease (COPD) . Methods A total of 120 patients with

Objective To investigate the application effect and safety of tiotropium bromide combined with

stable COPD treated in the 962th Hospital of the Joint Logistics Support Force of the Chinese People’s Liberation Army from July
2018 to December 2019 were prospectively selected as the research objects. They were divided into groups A, B and C according
to the random number table method, with 40 cases in each group. Three patients in group A withdrew halfway, two patients in
group B withdrew halfway, one patient in group C withdrew halfway. On the basis of routine treatment, the patients in the group
A was treated with tiotropium bromide powder for inhalation, group B was treated with indacaterol maleate powder for inhalation,
and group C was treated with tiotropium bromide powder for inhalation combined with indacaterol maleate powder for inhalation;
the three groups were all treated for 24 weeks. The levels of serum inflammatory factors, T-lymphocyte subsets and pulmonary
function indexes were compared between the two groups before treatment and at the end of 24 weeks of treatment, and the adverse
reactions of the three groups during treatment were observed. Results At the end of 24 weeks of treatment, the serum levels of
interleukin—6 (IL-6) , tumor necrosis factor a (TNF-a ) and C-reactive protein (CRP) in the group C were lower than those in
the groups A and B (P < 0.05) . At the end of 24 weeks of treatment, the percentage of CD;" T lymphocytes, CD,” T lymphocytes
and CD,”/CDg" T lymphocytes ratio in the group C were higher than those in the groups A and B, and the CD;" T lymphocytes
percentage was lower than that in the groups A and B (P < 0.05) . At the end of 24 weeks of treatment, the forced vital capacity
(FVC) and forced expiratory volume in the first second (FEV,) in the group C were greater than those in the groups A and B, and
the percentage of peak expiratory velocity to the expected value (PEFpred%) and FEV /FVC were higher than those in the groups
A and B (P < 0.05) . There was no significant difference in the incidence of adverse reactions among the three groups (P > 0.05) .
Conclusion Tiotropium bromide combined with indacaterol maleate can effectively inhibit the inflammatory response of stable

COPD patients, regulate cellular immune function, and then promote the recovery of pulmonary function, without increasing drug—

related adverse reactions.
[ Key words ]

T-lymphocyte subsets; Pulmonary function
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COPDREE I I M AEFRGT7 P R AR R AT BRI
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RUHE S A RFIRARCR 0 L BT, MEEIRERIE D DR AR A
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U, ARBFFELARAEN T . AR DhBE AL, B T
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1 X&575%

1.1 BFSER4 it REm20184E7 A E20194E12 7 rhE A
PR ARl ZE 0K A DR B A 55 96 2 15 B it 1 B2 I COPD AR 25 120
BRI G, WARRME: (1) F54 CIBPERLZEVERE 2
WATEE (20134EM59THR) ) 7 A COPDRYISITRRIE;  (2) JiF
AT RaE W . HERRbRE . (1) PEA H AR R Gk
WA (2) MBI (3) dhigiB B A
T TR RIS ITE BE S A, B, c4l, B4
405, Hrp A4 HPagiR 36, BA &R 26, CATi&iB

Chronic obstructive pulmonary disease; Tiotropium bromide; Indacaterol maleate; Inflammatory factors;

WG, ZEE TN . AR R N IR RS> 2R H AR
EREGHHEX (P>0.05) , BEl, AT EAR
S ZE I B AR B BA 2 962 1% e AR 312 DA 23 WA AL I (2021
001) , Frf Bk m& g mERES.

1.2 RS TR BRES T . UYL H
BYT, FIRARYE S RS TRy TR ( LB EEe R
A BRA FI A, MIKE2.5 ml ¢ 2.5 mg) A, 0.1~0.2
mg/R, 1~20%/d. FEMLIERN [, AZL AR 40 TWEFEIR SOk A
7 (f#[E Boehringer Ingelheim Pharma GmbH & Co.KG, Hk
18 wg) WARIT, 18 we/W, 1M/, ESHAIT24H . BALE
BT DR TREA P W AN 257 ( Biit:Novartis Pharma Stein
AG, HUHE: 150 pg) MAIRYT, 150 wog/M, 1MR/d, HEHA
Jr2408 . CLLRBE 4 T WEFLIR B W AR A TR IR B AR 2
W N33 RN ATEYY . IRI7 JrkmlA L BAL, ELHRTT 2404,

1.3 WM Rk (1) RIERT . IGI7 AT RG24
AR, RERESEEIKIMN4 ml, 3 000 r/min ( B.OFR
10 cm ) BE010 min, FBUMLTE, RAH 276004 A 314465
FEASCKGI 1f3% F1 A %6 Cinterleukin— 6, 1L-6) . CRM &M
( C—reactive protein, CRP )« MEIRSEINF o (tumor necrosis
factor- o, TNF-a ) 7K, HAIL-6. TNF- o 5K FHEGB G
W FFHR GG R, CRPoR FH G2 Lk kA I, ) G 24 1 R
YRR TEARAR . (2) MIEREfeists. 1BI7RT
KARIT24K, RAEBFZEFHIKINA ml, PisEE R AR
YRR TCD,” Tk 4EM 4388 . CD," TIREL AR 4L CDg"
TR AR5, 340D, /CD Tk M ARAE (e . (3) fili
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IIfetarn: YT R BARTT24 A, R H A SEHEAS-507 /it 1)
AEASCR N £ 2 FH S ifii% & (forced vital capacity, FVC) | #51
FEH ISR (forced expiratory volume in the first second,
FEV,) NS I 5 ( peak expiratory velocity, PEF) , It
THEPEF 5 AU HMER E 43t ( percentage of PEF to the expected
value, PEFpred% ) MFEV/FVC, (4) AR : Git=4H
BRI TIIEIA RRN A AEE DL, AR I R, O
L4 Geibagdrk N HSPSS 20.058 R4 kAT R A 2
FEIESDMET R (x+5) Fom, ZAMLERH
BRI 25007, IR LU BCR FHLSD-KG 55 5 THEBEORILL
X EFR, L HECR A xR, LIP<0.05 8 22 R et
2 #HR

2.1 M RAE TR SRITRD, 4R IMEIL-6
TNF-o . CRP/RVHAEL, 22570448 (P>0.05) .

WRIT24J8 K, ZHBFMEIL-6. TNF-« . CRPKFEH
B, 2RAGH%E L (P<0.05) ; HhCH B E mE
IL-6. TNF-a . CRPAKFETA. B4, ZFEHITEEX
(P<0.05) , 32,

2.2 TREYIIERE EITET, —4LEECD, THRE 4N A
B, CD, THKELANA/> 40 . CDy" THRLZ0AE 43502 CD, /CDy" T
WEAIE LB AR, 2R RFEI2EE L (P>0.05) o JAir24
JHA, ZHEBAECD,” THRELAI /340, CD," TIHREL A 4344
CDg" THREL 2053 B0 CD, /CD," Tk EL 0B LA b, 255
At L (P<0.05) 5 HACHBFCD," Ttk 4HiE 5
B, CD, THRELVNI . CD,/CD TR A0 UG TA
B4, CDy" TkELATMI B TA . B4, ZRASI¥EX
(P<0.05) , W33,

2.3 FhLhfEREAR  JRITET, —4UEBEFVC. FEV,. PEFpred%
KFEV/FVCELEE, Z2FHEI#E XL (P>0.05) . 1RI724)H
K, ZHHEFFVC, FEV,. PEFpred% MFEV /FVCILE, 225

1 —HBEIL TR LR

Table 1 Comparison of baseline data among the three groups

ww o wE wwoweo TR PR I;&T WX%EZ n () ]m i i
A 37 23/14 58.4+7.1 9.0+1.2 4(10.8) 12(324) 16(432) 4 (108) 1(2.7)
B4l 38 20/18 59.1+6.4 9.0+1.2 5(132) 14(36.8) 14(36.8) 5(13.2) 0
c4l 39 21/18 60.7 + 6.4 92+12 3(77)  13(333) 16 (41.0) 5(128) 2(5.1)
x> (F) {8 0.818 1.201° 0.525° 0.286
PfH 0.664 0.305 0.593 0.867
T FRORP; AHBE A TUETIREWAIRYT, BALBHE AT HRIRETA RS WMATRYY , CALRE 4 TURFTIR IR A SR FRE AR 2 A
BT
Fz2 SHUBEIRIT R LIS SRR F AT L (X £ 5)
Table 2 Comparison of serum inflammatory factor levels among the three groups before and after treatment
- - ‘%IL—() ( ng/L“ l _ _ :‘NF— a ( ng/f: ] - “%CRP ( mg/L“)A‘ ]
TR BIT24JE K TRYTH TBIT24JH K TRYTHI 1BIT24JH K
A 37 6.62+1.15 4.26 +0.80 20.24 + 4.45 13.41 £2.20 7.65 +1.24 4.42£0.75
B4 38 6.41£1.20 4.52+0.85 21.05 +4.36 14.15 +£2.15 7.24£1.35 4.68 = 0.80
c4l 39 6.78 + 1.15 3.62£0.71" 21.74 +4.52 10.24 +1.52" 8.02 +1.54 3.36 £ 0.64"
Pl 0.972 13.324 1.082 42.637 3.054 35.176
Pl 0.381 <0.001 0.342 <0.001 0.051 <0.001

e IL-6=H %6, TNF- o =fEIRIEN T o , CRP=CIZNEH; “FREGAHLE, P<0.05; "FRSBA L, P<0.05

x3

SHEFIRTIE TS AR L (X +s)

Table 3 Comparison of T lymphocyte subsets among the three groups before and after treatment

CD;" TR AR 4358 (% )

CD," TIKELAHIE 7350 (% )

CDy" Tk LM (%) CD,7CD" Tk EL AR LA

AR IR IRYT24K YT TRIT24JH AR aagil] TRIT24JA K YT BIT24 A
A4l 37 52.36+£5.20 58.72+4.54 3345+5.12  37.20+4.65 3321+£5.23  28.45+4.12 1.01 £0.34 1.31+£0.23
B41 38 53.12+4.65 57.24+5.15 34.12+5.25 3641 +5.32 32.73+5.36  27.15+4.33 1.04 +0.24 1.34+0.25
C4l 39 5275+5.12  65.15+4.36™ 3230+536  40.15+5.41" 33.65+4.62 25.72+4.25" 0.96 +0.28 1.59 +0.32"
F{E 0.217 30.947 1.187 5.662 0.316 3.951 0.754 12.430
Pl 0.805 <0.001 0.309 0.005 0.730 0.022 0.473 <0.001

I PR SGAUIE, P<0.05; "FR 5B, P<0.05
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T R s TR] ) S RS 87 5K A5 1o FH i B - b il COPD AR &
I AR 1 BRI, KIS B - EIRZ 2
WENFE G IR M3ZAR, 774 B .- E IR 2 e
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RIiRN e, 2019, 24 (12) : 2262-2266.DOI: 10.3969/

R4 SHBRITRUC I RERSFRILEL (X +5)

Table 4 Comparison of pulmonary function indexes among the three groups before and after treatment

) FVC (L) FEV, (L) PEFpred% (% ) FEV/FVC (%)

au bk T PRSI P - -

TRITH TRIT24 8K VRYTH TRIT24 8K JRYT T TRIT24 8K TRITH TRIT 248K
AZH 37 221+£047  2.97+0.67 123+£0.10 1.94%0.38 60.12+7.55  65.99 +9.04 4950 +5.08 53.18 +5.99
B2 38 227+0.60  3.07+0.69 127+0.17  2.18+0.34 62.90+8.43  67.65+9.75 4941 +5.64  53.69+6.16
C# 39 226+0.61  3.63+0.83" 123+£0.10 2.62+0.40"  60.56+837 7244+7.16"  49.61+536  56.94 +8.57"
FIE 0.132 7.848 1.667 33.010 1.278 5.668 0.092 3.223
PlH 0.876 0.001 0.193 <0.001 0.284 0.005 0.912 0.044

TE: FVC=FIIMIGE, FEV =518, PEFpred %= W0 5 HHE M /0 PR SALIHE, P<0.05; "FRE5B4L

%, P<0.05
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