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Clinical study on Glycopyrronium Bromide and Formoterol Fumarate Inhalation
Aerosol combined with theophylline in treatment of chronic obstructive pulmonary
disease in stable phase
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Abstract: Objective To investigate the clinical effect of Glycopyrronium Bromide and Formoterol Fumarate Inhalation Aerosol
combined with theophylline in treatment of chronic obstructive pulmonary disease in stable phase. Methods Patients (96 cases) with
chronic obstructive pulmonary disease in stable phase in Tianjin Fifth Central Hospital from January 2020 to March 2021 were randomly
divided into control (48 cases) and treatment (48 cases) groups. Patients in the control group were po administered with Theophylline
Sustained-release Tablets, 1 tablet/time, twice daily. Patients in the treatment group were oral inhalation administered with
Glycopyrronium Bromide and Formoterol Fumarate Inhalation Aerosol, 2 press/time, twice daily. Patients in two groups were treated
for 12 weeks. After treatment, the clinical evaluation was evaluated, the 6MWD and CAT questionnaires and SGRQ scores, pulmonary
function parameters of FEV1, FEV1/FVC, percentage of DLCO in estimated value, percentage of FEV1 in estimated value and
RV/TLC, and FeNO concentration, peripheral blood Th1/Th2 and serum MMP-9 and IL-18 levels in two groups before and after
treatment were compared. Results After treatment, the clinical effective rate of the treatment group was 95.8%, which was
significantly higher than that of the control group (83.3%) (P < 0.05). After treatment, 6MWD in two groups were significantly
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increased, CAT questionnaire and SGRQ scores were significantly decreased, and 6MWD, CAT questionnaire and SGRQ scores in the
treatment group were significantly better than those in the control group (P < 0.05). After treatment, the FEV1, FEV1/FVC, percentage
of DLCO in estimated value, percentage of FEV1 in estimated value of two groups were significantly higher than those before

treatment, while RV/TLC were significantly decreased (P < 0.05), and the pulmonary function of the treatment group was significantly
better than that of the control group (P < 0.05). After treatment, the concentration of FeNO, the level of Th1/Th2 in peripheral blood
and the level of MMP-9 and IL-18 in serum were significantly decreased in two groups (P < 0.05), especially in the treatment group
(P < 0.05) .Conclusion The overall effect of Glycopyrronium Bromide and Formoterol Fumarate Inhalation Aerosol combined with
theophylline in treatment of chronic obstructive pulmonary disease in stable phase is remarkable, and it can safely and effectively

improve patients' symptoms, quality of life and pulmonary function, which has a certain clinical application value.

Key words: Glycopyrronium Bromide and Formoterol Fumarate Inhalation Aerosol; Theophylline Sustained-release Tablets; chronic
obstructive pulmonary disease in stable stage; 6MWD; SGRQ; FEV1; DLCO; MMP-9
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Table 1 Comparison on clinical efficacy between two groups
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XA "P<0.05
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%2 #H4A 6MWD F1 CAT [a]%. SGRQ 474k ( x +s )
Table 2 Comparison on 6MWD and CAT questionnaires and SGRQ scores between two groups ( X =5 )

2H 5 n/fl WG [i] 6MWD/m CAT &4 SGRQ ¥4

xif R 48 TRITHT 335.69+48.88 20.06+4.15 41.37+9.59
BT A 382.95+56.09" 11.44+3.82" 31.08+8.10

BT 48 YBIT D 340.27+£53.14 19.23+4.64 43.08+10.36
BT A 417.32+52.52"* 8.15+2.98" 20.81+6.97*

H5FMABITRTE: "P<0.05; HXTRRARITEHE: 4AP<0.05

“P < 0.05 vs same group before treatment; 4P < 0.05 vs control group after treatment

%3 FHARINAESHELE ( x5 )

Table 3 Comparison on pulmonary function parameters between two groups ( X #s)

HA o/l WS FEV1/L FEVLI/FVC  RV/TLC  DLCO HTUilHME B /4t FEVL (5 i HE H 3L

Xt 48 IR 1.924+045 49.95+6.66 65.37+7.4 52.11+9.25 44,56+5.98
BTG 2.40+0.44" 61.34+6.10° 56.25+5.67 64.42+9.38" 62.33+6.39"

T 48 BIT R 1.894+051  50.87+6.82 62.98+6.8 49.67+10.69 46.37+6.21
BTG 2.78+0.56™ 68.91+5.94™ 48.72+4.77* 71.60+8.94 71.12+5.85™

HFRARITATHE: "P<0.05; SXIBAIRIT)ELLE: 4P<0.05

P < 0.05 vs same group before treatment; 4P < 0.05 vs control group after treatment

# 4 PR4E FeNORE. SMNEM Thl/Th2 R I5E MMP-9 # IL-18 K FEEEE ( X +s )
Table 4 Comparison on FeNO concentration, peripheral blood Th1/Th2, and serum MMP-9 and IL-18 levels between two

groups ( X =5)

Ml nifl NLEZ e [A] FeNO/ppb Th1/Th2 MMP-9/(ug- LY IL-18/(ng-L7Y)

R 48 YRIT R 33.62+8.14 5.13+1.56 228.65+38.64 99.37+20.16
HIT G 21.67+6.20 3.68+1.107 173.16+31.08" 78.88+18.30"

BT 48 YRIT AT 32.55+9.03 4.95+1.51 232.47+40.07 103.76 +21.21
BT 17.86+5.81"* 2.36+0.75™ 129.77+32.41** 59.25+14.36™

HFRMARITATHE: "P<0.05; SXIBAIRIT)ELE: 4P<0.05

P < 0.05 vs same group before treatment; 4P < 0.05 vs control group after treatment
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