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Effects of Budesonide and Formoterol Fumarate Combined with Tiotropium Bromide on
Arterial Blood Gas Indicators and Serum Neuron-Specific Enolase Level in Patients with
Chronic Obstructive Pulmonary Disease in Stable Phase
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Chengdu, Chengdu 610000, China; 2. Dept. of Respiratory and Critical Care Medicine, the Third
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ABSTRACT OBJECTIVE: To probe into the effects of budesonide and formoterol fumarate powder for inhalation
combined with tiotropium bromide powder for inhalation on arterial blood gas indicators and neuron-specific enolase
(NSE) level in patients with chronic obstructive pulmonary disease (COPD) in stable phase. METHODS: A total of
105 patients with COPD in stable phase admitted into the department of respiratory medicine in this hospital from May
2020 to Mar. 2023 were selected to be divided into the tiotropium bromide group (52 cases) and combined group
(53 cases) via random number table method. The tiotropium bromide group was given tiotropium bromide powder for
inhalation of 18 g each time, once a day for 14 d; while the combined group received budesonide and formoterol
fumarate powder for inhalation based on the tiotropium bromide group, with 80 g each time in the morning and
4.5 pg each time in the evening, twice a day for 14 d. Changes of the pulmonary function indicators [ mean pulmonary
artery pressure ( MPAP ), pulmonary arterial systolic pressure ( PASP) and pulmonary artery diastolic pressure

(PADP) ], airway resistance [ total airway impedance (Z5), total airway viscous resistance ( R5), proximal airway
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viscous resistance (R20) and peripheral elastic resistance (X5) ], arterial blood gas indicators [ partial pressure of
oxygen ( Pa0,) and partial pressure of carbon dioxide ( PaCO, )], induced sputum inflammatory indicators
[ intercellular adhesion molecule-1 (ICAM-1) and hypersensitive C-reactive protein (hs-CRP) ] and peripheral blood
related indicators [ prealbumin (PA), fibronectin ( FN), neuron-specific enolase ( NSE) ] were compared between
two groups before and after treatment, and the incidences of adverse drug reactions were statistically analyzed.
RESULTS; After treatment, the MPAP, PASP and PADP levels decreased significantly, the Z5, RS, R20 and X5
levels decreased significantly, the neuron-specific enolase ICAM-1 and hs-CRP decreased significantly in both groups,
and those of the combined group were significantly lower than the tiotropium bromide group, with statistically
significant differences (P<0.05). After treatment, Pa0, increased significantly and PaCO, decreased significantly in
both groups; the PaO, was higher and the PaCO, was lower in the combined group than those in the tiotropium bromide
group, with statistically significant differences ( P < 0.05). After treatment, the PA and FN level increased
significantly, the NSE level decreased significantly in both groups; the PA and FN levels were significantly higher and
the NSE level was significantly lower in the combined group than those in the tiotropium bromide group, with
statistically significant differences (P<0.05). The difference in the incidences of adverse drug reactions between
combined group and tiotropium bromide group [ 7.55% (4/53) vs. 3.85% (2/52) ] was not statistically significant
(P>0.05). CONCLUSIONS: The combination of budesonide and formoterol fumarate powder for inhalation and
tiotropium bromide powder for inhalation can effectively restore the pulmonary function in patients with COPD in stable
phase, which can improve blood gas indicators, inhibit inflammatory reactions and promote physical recovery, with
high safety.

KEYWORDS Chronic obstructive pulmonary disease; Budesonide and formoterol fumarate powder for inhalation;

Tiotropium bromide powder for inhalation; Pulmonary function
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