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Effect of inhalation drug therapy on inflammatory
factors and quality of life on stable chronic
obstructive pulmonary disease
Guang-ming Dai’, Hong Wang?

ABSTRACT

Objective: To investigate the clinical efficacy of inhaled triple therapy in the treatment of stable chronic obstructive
pulmonary disease (COPD).

Methods: This is a clinical comparative study. A total of 80 patients with COPD admitted to the First People’s Hospital
of Suining City from June 2020 to June 2023 were included and randomly divided into the study (conventional COPD
treatment + inhaled triple therapy) and control (conventional COPD treatment) groups. The clinical efficacy of inhaled
triple therapy and adverse reactions of the two groups to the treatment were observed. Clinical efficacy was assessed
through changes in pulmonary function indexes, and comparisons of T lymphocyte subsets and serum inflammatory
markers were conducted. In addition, St George’s Respiratory Questionnaire (SGRQ) was employed for the quality-of-
life assessment.

Results: The study group showed a significantly higher total efficacy than the control group (P < 0.05), with no
significant difference in terms of adverse reactions between them (P > 0.05). After treatment, the study group showed
better improvement in pulmonary function indexes, such as forced expiratory volume in one second (FEV,), FEV, as a
percentage of the expected value, forced vital capacity (FVC) and FEV,/FVC, compared with the control group (all P <
0.05). In addition, the study group presented higher levels of T lymphocyte subsets CD3*, CD4* and CD4*/CD8* than the
control group(all P < 0.05). After treatment, the levels of inflammatory markers tumour necrosis factor-a, leukotriene
B4 LTB4 and interleukin-6 in the study group decreased more than those in the control group (all P < 0.05). Moreover,
the study group attained a lower SGRQ score than the control group (all P < 0.05).

Conclusion: Triple inhalants further improve the clinical efficacy of the treatment of COPD.
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Chronic obstructive pulmonary disease (COPD)
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case of poor management.>® The elderly population
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rise in the prevalence of COPD in the next 40 years;
by 2060, more than 5.4 million people are expected to
die annually from COPD and related diseases.”” COPD
is characterised by its slow progress and frequent
exacerbations.

COPD features a very high morbidity and mortality
rate, seriously affecting the life safety of patients. The
pathogenesis of COPD involves major inflammatory
factors, including tumour necrosis factor-a (TNF-a),
leukotriene B4 (LTB4) and interleukin-6 (IL-6).1 A
variety of treatments are available for COPD, but the
prognosis in the majority of cases remains suboptimal
in terms, and suffer in terms of physical and mental
health, resulting in their reduced quality of life. Thus,
active and effective intervention and treatment need
to be carried out to relieve the clinical symptoms and
improve the quality of life of patients with COPD. For
acute exacerbation of COPD, antispasmodic (such as
salbutamol, terbutaline and salmeterol), antiasthmatic
and anti-infective disease controls are mostly adopted,
and for stable COPD, priority is given to drug
intervention to relieve chronic airway inflammatory
response to relieve the symptoms of patients and reduce
acute exacerbations. This study aimed to investigate
the effect of inhaled triple therapy on inflammatory
factors and the quality of life of patients with stable
COPD.

METHODS

This research is a clinical comparative study. A total
of 80 patients with COPD admitted to the First People’s
Hospital of Suining City from June 2020 to June 2023
were ncluded and randomly divided into observation
and control groups via the random number method,
with 40 cases in each group. The observation group
comprised 21 males and 19 females, aged 39-78 (55.58
* 8.61) years, with a disease course of 4-12 (6.33 £ 1.65)
years. The control group included 23 males and 17
females, aged 39-76 (56.85 + 8.08) years, with a disease
course of 3-11 (6.60 * 1.75) years.

Ethical Approval: The study was approved by the
Institutional Ethics Committee of First People’s
Hospital of Suining City (No: 2023(1); Date: January
17, 2023), and written informed consent was obtained
from all participants. No statistically significant
difference was observed in the comparison of general

data, although they were comparable between the two

groups (P > 0.05; Table-I).

Inclusion criteria: Patients who met the diagnostic

criteria formulated by the Global Initiative for Chronic

Obstructive Lung Disease (GOLD)" were included in

the study:

* A postbronchodilator forced expiratory volume
in one second (FEV1)/forced vital capacity (FVC)
ratio of less than 0.70, which ‘confirms the presence
of persistent airflow limitation’;

e appropriate symptoms’, including dyspnoea,
chronic cough, sputum production or wheezing;

* Significant exposures to noxious stimuli’, such
as a history of smoking cigarettes or other
environmental exposures.

e DPatients who fit the Group D profile, i.e. patients
with frequent (=2) outpatient exacerbations or
one or more hospitalisations, in the symptom-
and outcome-oriented pharmacotherapy model
proposed in the GOLD 2018 document.'?

* Patients with clear awareness and understanding
of the study and who agreed and signed the study
consent form.

Exclusion criteria:

* Pregnant or lactating women.

e Patients with mental illness or cognitive
impairment.

* Patients with central nervous system diseases.

* Patients with severe liver and kidney function
injury and those who are allergic to the drug used
in this study.

* Patients already on bronchodilator therapy,
malignancy and bronchiectasis.

* Patients with bronchial asthma, pneumonia and
other lung diseases.

All enrolled patients were subjected to routine anti-
inflammation treatment, asthmatic relief, spasmodic,
expectorant and other symptomatic support, provided
with psychological adjustment, dietary guidance and
oxygen inhalation and encouraged to quit smoking
and start exercising. Based on the above treatment,
the control patients received long-acting beta-agonist
(LABA)/inhaled corticosteroid (ICS) inhalation therapy
(50 pg salmeterol, 250 pg fluticasone propionate). Those
in the study group were treated with triple therapy
(100 pg fluticasone furoate, 62.5-pg umeclidinium
bromide and 25-pg vilanterol trifenatate) in addition

Table-I: Comparative analysis of the general data of the two groups.

Age (years old)  Gender (Male/ BMI (kg/m?) Smoking Disease duration

Group " (7+5) Female, n) (7+5) (Yes/No,n)  (years) (X+S)
Observation group 40 55.58+8.61 21/19 25.85+2.14 25/15 6.33+1.65
Control group 40 56.85+8.08 23/17 26.23+2.31 26/14 6.60+1.75
% 0.683 0.202 0.752 0.054 0.722

P 0.497 0.653 0.454 0.816 0.473
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to the treatment in the control group, once a day, with

one inhalation each time. Both groups of patients

underwent a three-month treatment cycle.

Observation indexes:

e The following pulmonary function indexes were
detected in the two groups before and after
treatment: forced expiratory volume in one second
(FEV)), FEV, as a percentage of the expected value
(FEV,%), FVC and FEV,/FVC levels.

* The elbow venous blood of the two groups was
collected before and after treatment, and the
levels of CD3*, CD4*, CD8* and CD4*/CD8* of T
lymphocyte subsets were compared.

* The changes in serum inflammatory factors TNF-a,
LTB4 and IL-6 before and after treatment were
compared between the two groups.

e The St. George’s Respiratory Questionnaire
(SGRQ) was used to evaluate the quality of life of
the patients, including symptoms, activities and
the impact on daily activities. The questionnaire
comprises 50 questions focusing on symptoms
such as asthma and cough. The activities included
climbing, dressing and housework. Effects on daily
activities comprised insecurity, disappointment,
anxiety and impaired social interaction. The higher
the score, the poorer the quality of life.

e C(linical efficacy and adverse reactions during
treatment of the two groups were observed.
Efficacy evaluation criteria.

Markedly  effective: The efficacy evaluation

criteria included relief of symptoms (e.g. cough,

expectoration, shortness of breath and wheezing) and
disappearance of lung rales. Effective: The results on
the effectiveness of the proposed treatment consisted
of the significantly improved above symptoms of the
patients and pulmonary rales. Invalid: The invalid
result is the non-significant improvement in the
clinical symptoms and signs of the patient. In addition,
auscultation failed to attenuate the pulmonary rales.
Total efficacy = (markedly effective + effective)/

total number of cases x 100%. The adverse reactions
included throat discomfort, nausea, hoarseness and
dry mouth.

Statistical Analysis: Statistical analyses of all data
in this study were conducted using SPS522.0, and
measurement data were expressed as mean + standard
deviation (X+S). T-test was used in the comparison of
results before and after treatment. The power of the
test/confidence interval was 95%, enumeration data
were expressed as n (%), and comparison between
groups was performed via the x2 test. P < 0.05 indicates
a statistically significant difference.

RESULTS

Comparison between the two groups before
treatment showed no statistically significant difference
(P > 0.05). After treatment, significant improvements
were noted in the FEV,, FEV, %, FVC and FEV,/FVC of
the two groups, and the observation group exhibited
a better improvement degree than the control group,
with a statistically significant difference (P < 0.05;
Table-II).

Before treatment, statistically significant differences
were revealed by the levels of CD3*, CD4*, CD8" and
CD4*/CD8* in the two groups were compared (P >
0.05). After treatment, the levels of CD3*, CD4*, CD4*/
CD8" in the two groups were better than those before
treatment. In addition, the observation group exhibited
an increase higher than that in the control group,
with statistically significant differences (P < 0.05). No
significant difference was observed in the changes in
CD8* before and after treatment of the two groups (P =
0.277, P = 0.254; Table-III).

Before treatment, comparisons were conducted
on the serum levels of TNF-a, LTB4 and IL-6, with
no statistically significant difference (P > 0.05). After
treatment, significantly lower levels of TNF-a, LTB4
and IL-6 were in the two groups than those before
treatment, and the observation group presented a
greater degree of reduction than that in the control

Table-II: Comparison of pulmonary function between the two groups (X£S) n=40.

Observation index ~ Observation point Observation group Control group t p
Before treatment 1.354+0.28 1.33£0.31 0.392 0.696
FEV, (L)
After treatment® 2.19+0.25 1.70+0.24 8.677 0.000
y Before treatment 48.68+3.67 48.06+4.21 0.430 0.668
FEV. %
! After treatment*® 64.74+4.58 56.55+5.07 7.579 0.000
Before treatment 2.28+0.65 2.26x0.73 0.129 0.898
FVC (L)
After treatment 2.87+0.63 2.51+0.50 2.820 0.006
Before treatment 0.64+0.23 0.65+0.26 0.206 0.838
FEV,/FVC
After treatment® 0.79+0.17 0.70+0.13 2.835 0.006

Note: *P<0.05 compared with the same group before treatment.
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Table-III: Comparison of T lymphocyte subsets levels in the two groups (X£S) n=40.

Observation index Observation point Observation group Control group t p
Before treatment 42.18+2.06 42.1341.32 0.129 0.897
CD3* (%)
After treatment® 48.78+1.19 45.34+1.60 10.901 0.000
Before treatment 24.73%3.63 25.434£3.93 0.824 0.412
CD4* (%)
After treatment*® 37.41+3.63 34.16+3.52 4.062 0.000
Before treatment 21.4043.77 22.2943.50 1.094 0.277
CD8* (%)
After treatment 22.16+3.76 23.09+3.51 1.150 0.254
Before treatment 1.1740.14 1.16£0.21 0.224 0.823
CD4"/CD8*
After treatment*® 1.72+0.21 1.51+0.24 4223 0.000

Note: *P<0.05 compared with the same group before treatment.

group, with a statistically significant difference (P <
0.05; Table-1V).

The comparison of SGRQ scores between the two
groups before treatment revealed no statistically
significant difference (P > 0.05). After treatment, the

study group showed a lower SGRQ score than the
control group, with a statistically significant difference
(P < 0.05; Table-V).

The observation group exhibited a total effective
rate of 97.50%, which was significantly higher than

Table-IV: Comparison of inflammatory factor levels before and after treatment between the two groups (¥£S) n=40.

Group Before treatment After treatment t p
Observation group 45.98+7.21 21.25+5.31 17.463 0.000
Control group 46.26x7.01 27.64+5.66 13.068 0.000
TNF-a (ng/L)
0.175 5.205
p 0.861 0.000
Observation group 52.26+16.84 15.46+4.52 14.131 0.000
Control group 51.61£16.46 20.43+4.45 11.567 0.000
LTB4 (pg/L)
0.180 4.949
p 0.857 0.000
Observation group 18.83+6.05 8.55+2.29 10.049 0.00
Control group 18.44+5.94 12.71£3.21 5.372 0.00
IL-6 (ng/L)
0.285 6.672
p 0.776 0.000
Table-V: Comparison of SGRQ scores between the two groups (¥+£S).
Group n Before treatment After treatment
Observation group 40 68.88+4.46 33.75+4.38
Control group 40 68.05+3.10 38.08+3.11
t 0.960 5.090
P 0.340 0.000
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Table-VI: Comparison of clinical efficacy between the two groups [n (%)].

Group n Markedly effective Effective Invalid Total effective rate (%)
Observation group 40 35 (87.50) 4 (10.00) 1(2.50) 39 (97.50)
Control group 40 30 (75.00) 4 (10.00) 6 (15.00) 34 (85.00)

x° value 3.914

P value 0.048

Table-VII: Comparison of adverse reactions between the two groups after treatment [n (%)].

Group n Throat discomfort ~ Nausea  Hoarseness Dry mouth Incidence of adverse reactions
Observation group 40 2 (5.00%) 3(7.50%) 0(0.00%) 0(0.00%) 5 (12.50%)
Control group 40 1(2.50%) 1(250%) 0(0.00%) 1(2.50%) 3 (7.50%)

¥ 0.556

[4 0.456

that of the control group (85.00%), with a statistically
significant difference (P < 0.05; Table-VI). During
treatment, adverse reactions occurred in both groups,
but no statistically significant difference was observed
(P > 0.05; Table-VII).

DISCUSSION

As shown in this study, the two groups displayed
significant improvements in FEV, FEV %, FVC and
FEV,/FVC after treatment, and the improvement
degree was higher in the observation group than in
the control group (P < 0.05). After treatment, a higher
clinical efficacy was detected in the observation
group compared with the control group (P < 0.05),
but no significant difference was observed in terms
of incidence of adverse (P > 0.05). LABA/long-acting
muscarinic antagonist (LAMA)/ICS triple therapy
can effectively improve the pulmonary function
and clinical symptoms of patients with stable COPD
without increasing adverse drug reactions, consistent
with the results of several foreign studies.

COPD refers to a respiratory disease with persistent
respiratory airflow limitation; this condition can
gradually develop into pulmonary heart disease.’* In
severe cases, this disease can lead to respiratory and
heart failure, threatening the life safety of patients. As
a result, COPD has become one of the most intractable
public health problems in the world.">* To date, the
pathogenesis of COPD. With an ageing population,
declining air quality and an increasing smoking
population, COPD is one of the chronic diseases with
increased morbidity, disability and mortality rate.'”
However, this disease is a clinically preventable and
treatable disease. Effective treatment measures enable
patients with COPD to control disease progression and

Pak J Med Sci  August 2024 Vol.40 No.7

improve their quality of life. Currently, symptomatic
treatments, such as antiasthmatic, bronchial dilation
and anti-infection, are preferred clinically for the
treatment of COPD. Despite being commonly used
in the treatment of COPD, short-acting B2 agonists
alone are less effective than expected and difficult to
completely clear respiratory secretions.

According to the 2022 edition of the GOLD®,
upgrading to triple therapy is recommended
for patients with COPD who experience acute
exacerbations, persistent dyspnoea, limited movement
or exacerbations following treatment with ICS + LABA.
GOLD affirmed the efficacy of inhaled triple therapy
in the treatment of patients with COPD. Flutemevir
(fluticasone furoate, umeclidinium bromide and
vilanterol trifenatate powder for inhalation) consists
of three drug components, namely ‘fluticasone furoate,
umeclidinium bromide and vilanterol trifenatate
(LABA/LAMA/ICS)’, is a new triple drug used
in the field of COPD treatment. This drug, which
characterised by convenience and rapid curative effect,
was administered once a day. This triple preparation
is the only one that has been observed in prospective
studies to considerably reduce all-cause mortality in
patients with COPD.*? However, reports on the use
of LABA/LAMA/ICS triple therapy in China remain
limited.

FEV, FEV,%, FVC and FEV,/FVC are sensitive
indicators for evaluating the severity of COPD and
pulmonary function and serve as the gold standard
for the clinical diagnosis of COPD.? Patients with
COPD suffer from impaired lung function, which is
often accompanied by decreased levels of FEV, FEV, %,
FVC and FEV, /FVC. Thus, the pulmonary function
of patients with COPD can be determined through
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measurement of the levels of FEVL FEV,%, FVC and
FEV,/FVC to reflect the severity of the patient’s
illness.?>*

Studies have shown the susceptibility of patients
with COPD to abnormal cellular immune function,
mainly manifested by the decrease in CD3* and
CD4* cells and the imbalanced CD4*/CD8* ratio. In
this study, the two groups showed no significant
difference in the levels of CD3*, CD4*, CD8" and CD4*/
CDS8* before treatment (P > 0.05). After treatment, the
levels of CD3*, CD4*, CD8* and CD4*/CDS8" in the
two groups were better than those observed before
treatment, and the observation group showed a
higher increase degree than the control group (P <
0.05), which was is with that reported in the literature.

Factors involved in the progression of COPD and
the deterioration of pulmonary function, among
which the theory of inflammatory factors has been
recognised by many scholars, are incomplete.?** The
inflammatory factor TNF-a is mainly produced by
monocytes and macrophages and is the earliest and
most important major endogenous mediator released
in the inflammatory response.”® By contrast, LTB4
serves as an important mediator in the pathogenesis
of COPD; it is also a potent inflammatory transmitter
secreted by lymphocytes, macrophages, neutrophils
and other inflammatory cells. LTB4 participates in the
aggregation and activation of airway inflammatory
cells after acting on the bronchus. This molecule
also promotes the contraction of bronchial wall
smooth muscle, increases vascular permeability
and accelerates glandular secretion, which results
in increased airway mucus, mucosal oedema and
aggravated COPD inflammatory response.”

The imbalance of Th1/Th2 cells has a close relation
to the occurrence and development of COPD. IL6 is
mainly secreted and produced by Th2 cells, which
are closely related to airflow limitation in patients
with COPD. Clinically, the level of IL6 serves as
the primary indicator in the measurement of the
imbalanced Thl/Th2 cells in patients with COPD.* In
this study, the two groups showed significantly lower
levels of TNF-a, LTB4 and IL-6 than those before
treatment, and the observation group presented
a greater degree of reduction than the radiation
group (P < 0.05), demonstrating the satisfactory anti-
inflammatory effect of LABA/LAMA/ICS triple
therapy. Specifically, LABA/LAMA/ICS results in
remarkable inhibition of the synthesis and release of
inflammatory cytokines, such as TNF-a, LTB4 and IL-
6, and reducing airway inflammatory secretions in
patients with COPD. The results revealed significantly
reduced SGRQ scores of the two groups after treatment
and a higher degree of reduction in the observation
group than in the control group (P< 0.05), indicating
that LABA/LAMA/ICS triple therapy can improve
the cardiopulmonary function and daily living ability
of patients.

Pak J Med Sci

August 2024 Vol.40 No.7

Limitations: In this study, the SGRQ scale was used
in the comprehensive evaluation of the improvement
effect of futimeiwei (fluticasone furoate, umeclidinium
bromide and vilanterol trifenatate powder for
inhalation) on the quality of life of patients with COPD
from the aspects of patient symptoms, activity and
impact on daily activities.

CONCLUSIONS

LABA/LAMA/ICS triple therapy improves the
clinical efficacy of the treatment of COPD by lowering
the level of inflammatory markers, improving lung
function and ameliorating clinical symptoms. This
study had a small sample size. Future clinical studies
should include more patients to further objectively
evaluate the advantages and disadvantages of LABA/
LAMA/ICS triple therapy in the treatment of COPD.
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