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Efficacy and safety of combined doxofylline and

salbutamol in treatment of acute exacerbation of

chronic obstructive pulmonary disease
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SUMMARY

OBJECTIVE: The aim of this study was to investigate the efficacy and safety of combined doxofylline and salbutamol in the treatment
of acute exacerbation of chronic obstructive pulmonary disease.

METHODS: A total of 68 acute exacerbation of chronic obstructive pulmonary disease patients were randomly divided into control
group (34 cases) and experimental group (34 cases), who received the doxofylline treatment and combined doxofylline and salbutamol
treatment for 1 week, respectively. During the treatment, the remission time of typical respiratory manifestations was recorded, and
the adverse reactions were observed. At the end of treatment, the treatment efficacy was evaluated. Before and after treatment, the
pulmonary function indexes and serological indicators were detected.

RESULTS: After treatment, compared with control group, in experimental group, the effective rate of treatment was significantly increased
(p<0.05), the remission time of typical respiratory manifestations was significantly shortened (p<0.05), the pulmonary function indexes
were significantly improved (p<0.05), the serum high-sensitivity C-reactive protein and cystatin C levels were significantly decreased,
respectively (p<0.05), and the serum prealbumin level was significantly increased (p<0.05). In addition, the adverse reaction rate had no
significant difference between two groups (p>0.05).

CONCLUSIONS: In the treatment of acute exacerbation of chronic obstructive pulmonary disease, the combined use of doxofylline and
salbutamol can quickly relieve the respiratory symptoms, mitigate the pulmonary dysfunction, and reduce the inflammatory response,

thus promoting the outcome of patients.
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INTRODUCTION

Chronic obstructive pulmonary disease (COPD) is a kind of
airway inflammatory disease with high morbidity and mortal-
ity. It is one of the common respiratory diseases in the elderly.
Acute exacerbation of COPD (AECOPD) is an important event
in the clinical process of COPD. It can be caused by nonstan-
dard treatment in stable period (e.g., discontinuation of relevant
inhaled drug treatment), changes in environmental and physical

and chemical factors (e.g., air pollution and smoking), respira-
tory tract infection, and so on'. The typical manifestations of
AECOPD are the increased cough, increased sputum volume
and/or purulent or mucinous purulent sputum, and aggravated
dyspnea®. The onset process of AECOPD will not only accelerate
the deterioration of lung function, but also increase the risk of
death in the future. At present, most commonly used drugs for
AECOPD include bronchodilators (e.g., B2 receptor agonists
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and theophylline), anti-inflammatory drugs (e.g., glucocorti-
coids), and other drugs (e.g., expectorants), among which the
bronchodilators are basic drugs®. Doxofylline is a kind of the-
ophylline drug that can relieve the asthma, relax the bronchial
smooth muscle, and improve the respiratory muscle function. It is
a commonly used bronchodilator in the treatment of AECOPD".
Salbutamol is a short-acting B2 receptor agonist. It can relax the
airway smooth muscle, reduce the wheezing, relieve the bron-
chospasm, and improve the gas exchange. It is another common
bronchodilator for rapid control of AECOPD symptoms’. In this
study, the combined doxofylline and salbutamol was applied for
the treatment of AECOPD, and the efficacy and safety of this
strategy was observed. This study will provide a basis for further

application of this treatment strategy.

METHODS

General clinical data
A total of 68 patients with AECOPD treated in our hospital from
July 2018 to November 2019 were selected as the research objects.
They were randomly divided into control group and experimental
group, 34 cases in each group. In the control group, there were
19 males and 15 females. The age was 52—80 years, with mean
age of 66.68+8.38 years. The course of disease was 614 years,
with mean course of 9.80%+2.41 years. As for pulmonary func-
tion grade in Global Initiative for Chronic Obstructive Lung
Disease (GOLD), there were 5 cases of grade I, 8 cases of grade
I1, 14 cases of grade I1I, and seven cases of grade IV. In the exper-
imental group, there were 16 males and 18 females. The age was
54-79 years, with mean age of 64.06£6.29 years. The course of
disease was 5—15 years, with mean course of 7.26£3.82 years.
There were 7 cases of GOLD grade, 7 cases of grade II, 11 cases
of grade III, and nine cases of grade IV. There was no signifi-
cant difference of gender, age, disease course, or GOLD grade
between two groups (p>0.05). This study was approved by the
ethics committee of Shanxi Provincial People’s Hospital. Written

informed consent was obtained from all participants.

Inclusion criteria and exclusion criteria
The inclusion criteria were as follows:
(a) the patients met the diagnostic criteria of AECOPD;
(b) the age was less than 80 years; and
(c) the patients presented the aggravated dyspnea, fever,
cough, expectoration, and other symptoms.

The exclusion criteria were as follows:
(a) the patients had allergic history to doxofylline or
salbutamol;

(b) the patients were complicated with diseases not suitable
for use of salbutamol;

(c) the patients were complicated with mental disorders;

(d) the patients were complicated with rheumatic immune
diseases;

() the patients were complicated with tumor, liver or kid-
ney dysfunction, or heart failure;

(f) the patients had respiratory surgery history;

(g) the patients were diagnosed with pneumothorax, pul-
monary embolism, pneumonia, or other diseases; and

(h) the patients had contraindications of pulmonary func-

tion examination.

Treatment strategies

The patients in two groups were asked to take light diet and
to avoid tobacco, wine, and sour or spicy food. They received
the routine resolving phlegm and anti-infection treatment.
In control group, the patients were injected with doxofylline
injection (0.2 g doxofylline was dissolved in 100 ml of 0.9%
sodium chloride solution) by intravenous drip, twice a day,
for one week. In experimental group, based on the intrave-
nous drip of doxofylline injection in the control group, the
patients received the atomization inhalation of salbutamol
(2.5 mg salbutamol sulfate was diluted into 4 ml of 0.9%
sodium chloride solution), twice (morning and evening) a
day, for one week.

Evaluation of total treatment efficacy
During the treatment, the remission time of typical respiratory
manifestations, such as wheezing, cough, and expectoration,
in two groups was recorded, and the adverse reactions were
observed. At the end of treatment, the treatment efficacy was
evaluated as follows:

(a) inefective: the symptoms of wheezing, cough, expectoration,

and others were not relieved, or even aggravated further;

(b) effective: the symptoms of wheezing, cough, expecto-

ration, and others were relieved to a certain extent; and

(c) remarkably effect: the symptoms of wheezing, cough,

expectoration, and others disappeared.

The effective rate was calculated as follows: effective rate
(%)=([number of effective cases+number of markedly effective
cases]/total case number)x100%.

Pulmonary function examination
Before and after treatment, the patients received the routine
pulmonary function examination. The forced expiratory vol-
ume in 1 s (FEV1) and forced vital capacity (FVC) were mea-
sured. The ratio of FEVI/FVC was calculated.
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Detection of serological indicators
Before and after treatment, 5 ml of fasting venous blood was
drawn from the patients. The serum high-sensitivity C-reactive
protein (hs-CRP) level was measured by immunoturbidimetric
method. The serum cystatin C (CysC) and prealbumin levels
were measured by automatic biochemical analyzer.

Statistical analysis
SPSS 20.0 statistical software was used. Measurement data
were expressed as meantstandard deviation and analyzed using
t-test. Enumeration data were expressed as number or rate, and
analyzed using % test. p<0.05 presented statistically significant
difference for comparison.

RESULTS

Total treatment efficacy
At the end of treatment, the number of remarkably effective, effective,
and ineffective cases in control group were 16, 10, and 8, respectively,
and that in experimental group were 20, 13, and 2, respectively. The
effective rate in experimental group was 94.12%, which was signifi-

cantly higher than 76.47% in control group (y*=4.221; p<0.05).

Remission time of typical
respiratory manifestations
The remission time of typical respiratory manifestations includ-
ing wheezing, cough, and expectoration in the treatment process
was observed. As shown in Table 1, each index in experimental

group was obviously shorter than that in control group (p<0.05).

Pulmonary function indexes

As shown in Table 2, there was no significant difference in
FEV1 or FEV1/FVC between control and experimental
groups before treatment (p>0.05). After treatment, FEV1
and FEV1/FVC in each group were significantly higher than
those before treatment, respectively (p<0.05), and each index
in experimental group was significantly higher than that in
control group (p<0.05).

Serological indicators
Before treatment, the serum hs-CRP, CysC, and prealbu-
min levels had no significant difference between control and
experimental groups, respectively (p>0.05). After treatment,
in each group the serum hs-CRP and CysC levels were sig-
nificantly lower than those before treatment, respectively
(p<0.05), and the serum prealbumin level was significantly
higher than that before treatment (p<0.05). Compared with
control group, in experimental group the serum hs-CRP
and CysC levels were significantly decreased, respectively
(p<0.05), and the serum prealbumin level was significantly

increased (p<0.05; Table 3).

Adverse reactions

During the treatment, one case of dizziness, one case of
nausea, and one case of dry mouth were found in the control
group, and the adverse reaction rate was 8.82%. In the exper-
imental group, two cases of dizziness, one case of nausea, and
two cases of dry mouth were found, and the adverse reaction
rate was 11.76%. The adverse reaction rate had no significant
difference between two groups (y?=0.159, p>0.05).

Table 1. Comparison of remission time of typical respiratory manifestations between two groups.

Group n Wheezing (days) Cough (days) Expectoration (days)
Control 34 5.05+£1.04 5.77+£1.23 6.45+1.38
Experimental 34 4.29+1.45 4.95+1.05 5.53+£1.13

t 2.483 2.957 3.008

o 0.016 0.004 0.004

Table 2. Comparison of pulmonary function indexes between two groups.

FEV1 (%)
Before treatment

After treatment

FEV1/FVC

Before treatment After treatment

Control 43.62+11.65 52.10+12.442 55.0546.23 60.15+7.832
Experimental 44.16£8.10 68.27+14.322 56.4148.10 68.28+5.412
t 0.222 4.971 0.776 4.981
p 0.825 0.000 0.441 0.000

FEVI: forced expiratory volume in 1's; FVC: forced vital capacity.®p<0.05 compared with before treatment.
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Table 3. Comparison of serological indicators between two groups.

hs-CRP (mg/L) CysC (mg/L) Prealbumin (mg/L)

Before After Before After Before After
treatment treatment treatment treatment treatment treatment
Control 42.5616.04 28.32+4.822 1.43+£0.28 1.30+0.18¢2 126.21£23.62 | 144.93428.12°2
Experimental 44.18£7.26 15.62+3.90° 1.51+£0.22 1.18+0.26° 119.044£19.80 | 172.40431.22°2
t 1.000 11.944 1.310 2.213 1.356 3.812
p 0.321 0.000 0.195 0.030 0.180 0.000

hs-CRP: high-sensitivity C-reactive protein; CysC: cystatin C.2p<0.05 compared with before treatment.

DISCUSSION

Bronchodilators are the cornerstone of drug therapy for
AECOPDE. The combination of bronchodilators with different
action mechanism and action time is an important treatment
strategy for AECOPD. In this study, the combined doxofyl-
line and salbutamol was applied to treatment of AECOPD, for
improving the treatment efficacy and reduce the risk of adverse
reactions. Results showed that, after 1 week of treatment, com-
pared with single use of doxofylline, in the group using com-
bined doxofylline and salbutamol, the effective rate of ther-
apy was significantly increased, the remission time of typical
respiratory manifestations was significantly shortened, and the
pulmonary function was significantly improved. In addition,
the adverse reaction rate had no significant difference between
two treatment strategies. This suggests that, the combined use
of doxofylline and salbutamol can play a synergistic and com-
plementary role in treating AECOPD through their different
action mechanism, while not reducing the safety of medication.

COPD is mainly caused by chronic nonspecific inflamma-
tory response in trachea, bronchial mucosa, and surrounding
tissues. AECOPD is a serious deterioration of COPD at its
acute onset’. The severe pulmonary infection is an important
factor for AECOPD. Therefore, monitoring the inflammatory
biomarkers is very helpful for early diagnosis and efficacy evalu-
ation of AECOPD?. hs-CRP is a common inflammatory factor.
Its level usually increases significantly when the infection and
trauma occur, which belongs to the instinctive response of the
body. hs-CRP can be used as an important indicator to predict
inflammation and infection’. CysC is a protein with a relative
molecular weight of 13.3x10°, which can effectively reflect the
degree of inflammation'’. Studies have shown that, the serum
hs-CRP and CysC levels significantly increase in AECOPD, and
they significantly decrease after the treatment. Moreover, the
serum hs-CRP and CysC levels in the acute stage of COPD are
significantly higher than those in the stable stage of COPD, indi-
cating that hs-CRP and CysC are correlated with AECOPD!12.

Prealbumin is a kind of plasma transporter, which can remove the

toxic metabolites and effectively repair the tissue cells. When the
body has systemic inflammatory response, the prealbumin level
will decrease rapidly"®. It is found that the prealbumin can also be
used as inflammatory indicator for early diagnosis of AECOPD.
The change trend and degree of prealbumin level can be used to
judge the treatment efficacy and prognosis of patients'. In our
study, after treatment, in each group, the serum hs-CRP and
CysC levels were significantly lower than those before treatment,
and the serum prealbumin level was significantly higher than that
before treatment. This suggests that, both single use of doxofylline
and combined use of doxofylline and salbutamol can reduce the
inflammatory response in AECOPD patients. Compared with
control group, in experimental group, the serum hs-CRP and
CysC levels were significantly decreased, and the serum preal-
bumin level was significantly increased. This indicates that, the
combined use of doxofylline and salbutamol can further reduce
the inflammatory response, compared with single use of dox-
ofylline, which may be related with its better treatment efficacy.

CONCLUSIONS

To sum up, the application of combined doxofylline and salbu-
tamol in the treatment of AECOPD has definite treatment effi-
cacy. This strategy can quickly relieve the respiratory symptoms,
mitigate the pulmonary dysfunction, and reduce the inflamma-
tory response, thus promoting the outcome of patients. This study
still has some limitations. First, other action mechanisms related
to the therapeutic effect of combined doxofylline and salbutamol
have not yet been investigated. Second, the number of patients
involved in this study is relatively small. These issues should be

solved in subsequent studies to obtain more credible conclusions.
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