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Abstract: Objective To investigate the clinical efficacy and safety of
budesonide/formoterol/ glycopyrronium inhalation aerosol combined with

bacterial lysate capsules in the treatment of patients with moderate — to —




11052

v T R 25 PR gk R

A2 M8 2026 4F4 (SR 454 1)

severe stable chronic obstructive pulmonary disease (COPD) complicated with bronchiectasis. Methods The patients
with moderate — to — severe stable COPD complicated with bronchiectasis admitted to our hospital were divided into
control group and treatment group based on their treatment regimens. Patients in control group were administered
budesonide/formoterol/ glycopyrronium inhalation aerosol (1 inhalation per time, twice daily), while treatment group
additionally received oral bacterial lysate capsules (7 mg once daily on an empty stomach, 10 consecutive days followed
by a 20 — day break as one cycle). Patients in both groups were treated for 6 months. Differences in clinical efficacy,
acute exacerbation, airway inflammation indicators, immune function indicators and pulmonary function were
compared, and safety evaluation was performed. Results A total of 116 participants were enrolled, with 57 cases in
control group and 59 cases in treatment group. The treatment group achieved an overall effective rate of 91.53%
(54 cases/59 cases), which was statistically significantly higher to 77. 19% (44 cases/57 cases) observed in control
group ( P < 0.05) . After treatment, the number of acute exacerbations in treatment and control group were
(1.53 £0.50) and (1.74 £0.48) episodes, respectively; the duration of acute exacerbations were (9.80 £2.75)
and (11.16 £3.06) days, respectively; the soluble triggering receptor expressed on myeloid cells —1 (sTREM —1)
levels were (33.89 +7.47) and (38.34 +8.35) pg - mL™', respectively; the endothelin ( ET) levels were
(27.75 £4.68) and (30.25 £6.12) pg - mL~", respectively; the soluble urokinase — type plasminogen activator
receptor ( suPAR ) levels were (244.01 +44.13) and (264.13 + 52.27) pg + mL™', respectively; the
immunoglobulin (Ig) A levels were (2.97 +0.51) and (2.75 +0.52) g - L', respectively; the IgG levels were
(12.05 £2.55) and (10.89 +2.34) g - L', respectively; the IgM levels were (1.95 +£0.40) and (1.76 +0.32) g+ L',
respectively ; the IgE levels were (87.67 +10.26) and (93.61 +13.58) IU - mL™', respectively; the diffusing
capacity for carbon monoxide (DLCO) were (67.80 £8.43)% and (64.38 £7.81)% , respectively; the residual
volume/total lung capacity ratio ( RV/TLC) were (41.57 £4.25)% and (43.61 +4.11)% , respectively; the
) were (54.24 +5.61) and (51.96 +5.58) L + min"',

respectively. Intergroup comparisons revealed statistically significant differences in the aforementioned indicators

maximum minute ventilation during exercise ( VE,
(P<0.05, P <0.0l). Adverse drug reactions in treatment group included nausea, dizziness, mild elevated
transaminase, dry mouth and hoarseness; those in control group included nausea and retching, rash, pharyngeal
discomfort and elevated bilirubin. The total incidence of adverse reactions in treatment group and control group were
11.86% (7 cases/59 cases) and 8.77% (5 cases/57 cases) , respectively, with no statistically significant difference
(P >0.05). Conclusion Budesonide/formoterol/glycopyrronium inhalation aerosol combined with bacterial lysate
capsules can reduce the risk of acute exacerbations and effectively improve pulmonary function in patients with moderate
—to — severe stable COPD complicated with bronchiectasis. The underlying mechanism may be associated with the
alleviation of airway inflammation and the enhancement of immune function

Key words: budesonide/formoterol/ glycopyrronium inhalation aerosol; bacterial lysate capsule; chronic obstructive

pulmonary disease; bacterial lysate; acute exacerbation; immunomodulation
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Table 1 Comparison of general information in two groups

Ttem Control (n =57 ) Treatment( n =59)
Sex(n,% )

Male 38(66.67) 35(59.32)
Female 19(33.33) 24(40.68)
Age(years, x £5) 55.28 £10.60 56.14 +11.44
Weight(kg, x +5) 68.46 +15.38 66.20 £15.02
Body mass index(kg + m~%, x £s) 23.49 £2.23  22.89+2.18
HR(beat * min ™', x +5) 78.49 £11.24  79.95 £10. 84
SBP(mmHg, x +s) 130.28 +8.37 132.31 £7.93
DBP(mmHg, x £5) 78.19 +£7.60  77.44 £7.10
Smoking history(n,% ) 33(57.89) 31(52.54)
Hypertension(n,% ) 24(42.11) 20(33.90)
Diabetes mellitus(n,% ) 15(26.32) 19(32.20)
Dyslipidemia(n,% ) 13(22.81) 17(28.81)
COPD disease duration( years, x +s) 9.37£2.05 9.41 £2.21

COPD disease severity(n,% )
Mild 17(29.82) 14(23.73)
Moderate 24(42.11) 22(37.29)
Severe 16(28.07) 23(38.98)
l:;it:iilje;tis;s) disease duration 6.86 +1. 26 6.92 +1.22
Location of bronchiectasis(n,% )
Right lung 30(52.63) 29(49.15)
Left lung 20(35.09) 19(32.21)
Bilateral lungs 7(12.28) 11(18.64)
Reid classification(n,% )
Cylindrical bronchiectasis 20(35.09) 21(35.59)
Varicose bronchiectasis 15(26.31) 13(22.03)
Cystic bronchiectasis 13(22.81) 14(23.74)
Mixed — type bronchiectasis 9(15.79) 11(18.64)
Pulmonary function classification(n,% )
| 38(66.67) 36(61.02)
Il 19(33.33) 23(38.98)

BMI: Body mass index; HR: Heart rate; SBP: Systolic blood pressure;
DBP: Diastolic blood pressure; COPD: Chronic obstructive pulmonary
disease; Control group: Treatment with budesonide/formoterol fumarate/
glycopyrronium bromide inhalation aerosol ; Treatment group ; Treatment with
budesonide/formoterol fumarate/ glycopyrronium bromide inhalation aerosol

combined with bacterial lysate capsules.

Table 2 Comparison of clinical symptom improvement in two groups( points, x +s)

Control (n =57)

Treatment(n =59)

Item
Before treatment

After treatment

Before treatment After treatment

Cough score 1.88 £0.50 1.26 +0. 44 % 1.92 £0.53 1. 10 0. 30%#~ *
Sputum score 1.96 +0. 46 1.23 £0. 427 1.93 +0.52 1. 05 + 0. 29%##* =
Dyspnea score 1.81 £0.48 1.18 £0. 38" 1.83 £0.42 1. 05 £0. 22~
Pulmonary crackles score 1. 54 +0.50 0. 86 +0. 35" 1.51 +0.50 0.69 +0. 46"~
mMRC score 2.77 £0. 89 2.12 0. 63 2.73 £0.87 1. 83 £ (0. 59*##~
CT Bhalla score 7.72 +1.41 5.47 £1. 04" 7.64 £1.42 5.02 £1. 047+

mMRC: Modified medical research council dyspnea scale; Compared with control group at the same time, * P <0.05, ** P <0.01 ; Compared with before

treatment in the same group, " P <0. 001.
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Table 3 Comparison of acute exacerbation in two groups(x +s)

Item Control (n =57 ) Treatment(n =59)
Number of acute exacerbations( times) 1.74 £0. 48 1.53 £0.50 " *
Duration of acute exacerbations(days)  11.16 £3.06 9.80£2.75"
Hospital stay ( days) 8.26+1.54  7.92%1.45
Compared with control group, * P <0.05, " * P <0.01.

R4 2 4UBHTEIIESRAR Y LB (pg - mL ™' x £5)

& () P <0.001) , H U541 34 & 3% & T % i 4l
($P<0.05);2 418 #F 1 Igk /K7 i 2 F K
(¥1P<0.001 ), H i 56 41 & = 18 F X B 41
(P<0.01), L35,
6 2 {HBHEMINEES IR INBEIEFRAY EL B
BT, 2 4l & Y FEVI%  DLCO. VE, #
VT, ¥ ZEFE (P <0.01,P <0.001), Hit ¥ 41
WEETA A (B P <0.05) ;2 4B #1) RV/TLC
PR R (¥ P <0.001) , H {504 i 2 1% F X i
(P <0.05); 2 441" BR 7E41 N A4 ] FL X,
TEG: 2 R LG8 L (¥ P >0.05),
W6,
7 2ABRFEIFWMASETRENLE
BIFE L2 4H R H 1 6MWT Jz QLICD — COPD 3§
SR ETE (B P <0.001) , Hili 434 W 5 T
XA (P <0.05) , %7,
8 2 HBHEMIGKRST TN
TRITIG IR IR 2 AR I DR B R0t 2 v 5t
AL (P <0.05), L3 8,

Table 4 Comparison of airway inflammatory markers in two groups(pg * mL ™" x *5)

Control (n =57)

Treatment(n =59)

Item
Before treatment

After treatment

Before treatment After treatment

STREM - 1(pg - mL™") 85.59 +15.53

ET(pg - mL™") 62.36 +12.37
suPAR(pg - mL~") 658.16 =80. 16
CRP(mg - L") 30.19 +4.53

IL-6(pg - mL™") 42.36 +8.37

38.34 +8. 35"
30.25 +6. 12##*
264.13 £52. 27"
12.34 +3, 15%##
15.25 3. 12"

86.12 £17. 82 33.89 7. 47 «

63.32 £11.94 27.75 4. 68*#**
655.94 +78. 12 244. 01 +44. 13
28.92 +5.82 9. 89 £, 47 =

43.24 +7.94 13.95 £2. 68%#*

sTREM — 1 ;:Soluble triggering receptor expressed on myeloid cells — 1 ; ET ; Endothelin ; suPAR : Soluble urokinase — type plasminogen activator receptor; CRP:

C — reactive protein;IL — 6 : Interleukin — 6 ; Compared with control group at the same time,

same group , **P <0. 001.

RS 2YUBHE RPN LLE (x £5)

“P<0.05," " P<0.01;Compared with before treatment in the

Table 5 Comparison of immune function indicators in two groups(x s)

Control (n =57)

Treatment(n =59)

e Before treatment After treatment Before treatment After treatment
IgA(g - L") 2.44 +0. 40 2.75 +0. 52%## 2.41+0.39 2.97 £0. 51*##=*
IgG(g- L") 8.02+2. 11 10. 89 =2, 34 8.05 +2.07 12.05 £2. 55
IgM(g- L") 1.24 +0.31 1.76 +0. 32### 1.27 +0.32 1.95 £0. 40%##~
IgE(TU - mL™") 162.45 +48.53 93. 61 +13. 58" 163.31 £50. 26 87.67 +10. 26"

IgA ;: Immunoglobulin A; Compared with control group at the same time, * P <0.05,"* P <0.01; Compared with before treatment in the same group,

### P <0.001.
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Table 8 Comparison of clinical efficacy in groups (n, % )

Ttem Control(n =57) Treatment(n =59)
Marked improvement 23(40.35) 35(59.32)
Effective 21(36.84) 19(32.21)
Ineffective 13(22.81) 5(8.47)
Total effective 44(77.19) 54(91.53) ¢

Compared with control group, * P <0. 05.

Table 6 Comparison of pulmonary function and respiratory function indicators in two groups(x +s)

Control (n =57)

Treatment(n =59)

from Before treatment After treatment Before treatment After treatment

FEV1(% ) 47.26 +7.65 52.64 +8. 32" 46.86 £7.15 56.62 +9. 13+
DLCO(% ) 56.34 +6. 69 64.38 £7. 81%## 57.15 £7.04 67. 80 £ 8. 434 =
RV/TLC(% ) 48.89 +5.26 43.61 =4, 11" 47.62 +5. 12 41.57 +4, 25"~
VE, . (L +min~") 43.59 +4.37 51.96 +5. 58" 44.19 +4.21 54.24 +5. 61"
VT, (L) 1.39 0. 30 1.57 £0. 35" 1.36 0. 30 1.73 £0. 38"~
BR(% ) 13.76 3. 51 13.94 3. 62 13.69 +3.45 14.06 +3. 51

FEVI : Forced expiratory volume in one second ; DLCO : Diffusing capacity of the lung for carbon monoxide ; RV/TLC ; Residual volume/total lung capacity ratio;

VE,... : Maximal minute ventilation during exercise; VT,

: Maximal tidal volume during exercise ; BR : Breathing reserve ; Compared with control group at the

same time, * P <0. 05 ; Compared with before treatment in the same group,**P <0. 001.

RT 240 6 min PBATHIE (6MWT) 1548 1 BH ZE VLAl i A= 75 51 P2 (QLICD — COPD) PFAF A LA (x £55)

Table 7 Comparison of 6 — minute walk test(6MWT) and quality of life instruments for chronic diseases — chronic obstructive pulmonary

disease ( QLICD — COPD ) score in two groups(x s)

Control (n =57)

Treatment(n =59)

[tem
Before treatment

After treatment

Before treatment After treatment

6MWT(m)
QLICD — COPD score( points)

326.49 +61.23
102.25 +23.58

386. 68 +84. 18"
131. 28 +30. 35"

323.95 £58.85
100. 08 +24.29

421.51 +78.91%#~
143. 66 +£25. 32*##*

Compared with control group at the same time, * P <0. 05 ; Compared with before treatment in the same group, P <0. 001.
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