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Abstract

Chronic obstructive pulmonary disease (COPD) has turned out to be the third driving reason of death worldwide today. The pharmacological drugs
accessible to treat the COPD patient have expanded in the course of last decade. Patient with advance COPD are particularly at risk of poor
result and present trouble on medical services. Combination of bronchodilator especially muscarinic antagonist (LAMA) and B2-agonist (LABA)
and combination of B2- agonist and inhaled corticosteroid (ICS) are recommended for patient with moderate COPD, whereas combination of
muscarinic antagonist, B2-agonist and inhaled corticosteroid are recommended during severe COPD according to guidelines. They can possibly
show additive and synergistic bronchodilation over either pharmacology alone. In the current manuscript, we have extracted data for analysis
to compare disease progression in patient those receiving dual bronchodilation with a LABA plus a LAMA as a fixed or free combination (dual
bronchodilation) and those receiving triple therapy of a LABA plus a LAMA and an ICS. Given the results from studies, our speculation was that:
proposed efficacy and safety of triple dose therapy was more efficient and greater as compared to dual bronchodilation.
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Introduction

Globally of 3 million individuals passed on of COPD in 2012 representing
6% of all passing all-inclusive and will turn into the fourth driving reason for
death in 2030 [1,2]. It is one of the most widely recognized infections in the
world, with a lifetime hazard evaluated to be as high as 25%, and now similarly
influences both men and women [3].

Chronic obstructive aspiratory illness (COPD) is a disorder portrayed by
decreased maximum expiratory flow and moderately constrained purging of
the lungs; which don't change particularly more than a while and is caused
by an enhanced chronic inflammatory response in the airways and lungs to
harmful particles or gases [1,4].

Emphysema (parenchymal tissue destruction) and chronic bronchitis
are the two most basic conditions that add to COPD. These two conditions
normally happen together and can shift in seriousness among people with
COPD. Chronic bronchitis is an aggravation of the lining of the bronchial tubes,
which convey air to and from the air sacs (alveoli) of the lungs. It's portrayed by
everyday cough and mucus (sputum) production. Emphysema is a condition
wherein the alveoli toward the end of the smallest air entries (bronchioles) of
the lungs are annihilated because of introduction to tobacco smoke and other
disturbing gases and particulate issue [5].

COPD is the main source of morbidity and mortality, with information
supporting future expectations of it turning into the third driving reason for
death, bringing about a considerable and expanding overall monetary and
social weight fundamentally determined by disease intensifications and
hospitalizations [6].

The most regular respiratory side effects incorporate dyspnea, cough as
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well as sputum creation. The pathology comprises of airway route mucosal
aggravation and edema, along with hypertrophy of the loss of alveolar septa
the most well-known respiratory indications incorporate dyspnea, hack, and
additionally sputum creation. These side effects might be under-detailed by
patients [1,7].

Chronic obstructive pulmonary disease (COPD) remains one of the most
regular diseases around the world. The quantity of pharmacological drugs
accessible to treat patients with COPD has expanded in the course of the last
not many decades. The vast majority of the novel therapeutic agent results
from the alteration of older compounds that are currently increasingly strong,
last more, and are conveyed in better inward breath gadgets. Though various
guidelines with respect to therapeutic calculations exist around the world,
the most generally embraced approach is the one proposed by the Global
Initiative in Chronic Obstructive Lung Disease (GOLD) in which the patients
are separated by their announced dyspnea seriousness and their fuel history
during the earlier year. In any case, the suggested characterization of COPD
patients in A B C and D bunches as indicated by which helpful plans are picked
isn't just mind boggling yet additionally doesn't appear to have any clinical
value since it needs clear contrasts with respect to disease results. This is
likely the explanation that the most recent GOLD suggestions propose a mind-
boggling calculation of venturing here and there treatment as per the patient's
qualities and treatment reaction [8].

The factors influencing COPD progression

COPD is a heterogeneous disease that varies from person to person with
respect to lung pathology, natural history of disease, and comorbidities. Over
the past four decades researchers has written several hypothesis or theories
on the development of COPD: the British hypothesis stated that the presence of
cough and sputum was the key factor in COPD, the Dutch hypothesis pointed
to the presence of increased airways responsiveness, the Swedish hypothesis
stressed on the part of genetic factors and the American hypothesis stated
the development of emphysema is the main risk factor for the development of
COPD [9-11].

Although, cigarette smoking is the notable COPD risk factor, but it is not
the only hazard and there is predictable proof from epidemiologic studies
that non-smokers are likely to develop airflow limitation. [Gold COPD] Other
significant risk factors includes genetic factors, exposure to dust, vapor, fumes,
sex and age, asthma, infections, poorer health status, severe airflow limitation,
higher degree of emphysema, and an increased WBC count [12,13].
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Genetic factors: The most popular hereditary factor connected to COPD
is a deficiency ol antitrypsin, @ major circulating inhibitor of serine protease
which arises in 1-3% of patients with COPD. The studies have proved that the
parenteral lung function is related with the lung function of the offspring like the
offspring’s are likely to develop poor lung function if the parents has the lowest
lung function. Conversely, the parents who have the highest lung function
their offspring lung function develop properly. It is also possible that some
genes lead to the development of airflow obstruction resulting in emphysema,
whereas others contribute to chronic airway inflammation resulting in airway
narrowing [14].

Although, it is uncertain that these genes are directly responsible for
COPD or are just a marker of genes.

Age and gender: Lung function reaches to its peak level at young, begins
to decrease in the third and fourth decade years of life. In spite of the fact that
this decreased capacity is judged ordinary, a few scientists have announced
that older individuals with elevated levels of lung work live longer than do those
with low degrees of lung function. The role of gender in development of COPD
is questionable and has been the subject of a lot of research. Historically,
COPD are seen more frequent in men than in women, regarding patterns
of smoking and occupational exposures. Studies has shown that, women
are more susceptible to development of COPD than men when given equal
exposures, but it still remains a topic of investigation. This notion demonstrated
a greater burden of small airway disease in female in contrast to male with
COPD despite a similar history of tobacco smoking [12,14].

Exposure to dust: Introduction to different tidies, synthetic compounds,
fumes, and exhaust in the working environment is a factor for some individuals
with COPD. One report demonstrated that 19.2% of COPD cases in the USA
were owing to work exposures, with this extent being 31.1% in non-smokers.
In nations of low income, where exposures to residue and exhaust could be
greater than in high-pay countries due to less tough laws, work exposures can
accept high significance as a risk factor.

Asthma: According to the Dutch hypothesis, asthma leads to development
of COPD, although this topic remains controversial. Discoveries of cross-
sectional examinations have shown a huge cover of up to 30% of people who
have a clinical diagnosis of COPD and asthma. In a report from a longitudinal
cohort of the TUCSON EPIDEMIOLOGICAL AIRWAY OBSTRUCTIVE
DISEASE, adults with asthma were found to have 12-fold higher risk of
acquiring COPD over time compare to those with asthma. Asthma patient
develop irreversible airflow limitation along with excess loss of FEV1 [12,14].

Smoking: Around the world, tobacco smoke remains the most significant
reason for COPD. WHO evaluates that in high-salary nations, 73% of COPD
mortality is identified with smoking, with 40% identified with smoking in
countries of low income pay. This connection is influenced exceptionally by
qualities, on the grounds that not all smokers proceed to create COPD. Lately,
higher proportion of smokers as much as 50% have been noted to develop
COPD. Moreover, smoking during pregnancy can contrarily influence fetal
lung development and result in the improvement of lung disease. Smoking of
cannabis has been connected to respiratory indications however not decisively
to advancement of COPD.

Socioeconomic and related factors: There is a strong evidence that risk
of COPD development id not proportional to socioeconomic status. Population
with low income pay in general are at higher danger of developing COPD
and its complexities than the population with higher income. Poor economic
status is a measure for many factors that increase the risk of COPD like,
poor healthful status, swarming, introduction to poisons including high work
exposures and high smoking rates (in nations of low and center salary), poor
access to medicinal services, and early respiratory contaminations.

Infections: Infections have a significant role in both development and
progression of COPD. If a patient has a history of severe childhood respiratory
infection than they are likely to associate with reduce lung function and
elevated respiratory inflammation. Infection is the main cause of exacerbation
in COPD. Most of the COPD exacerbation are associated to bacterial and viral
infection [12,14].
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Non-pharmacological treatment for COPD

Rehabilitation: Patients with COPD exhibit reduced degrees of
unconstrained physical activity in contrast to healthy controls. Rehabilitation
includes physical activity, education and psychological support aimed at
reducing disability and improving patient participation. It addresses exercise
deconditioning, social isolation, altered mood states, such as anxiety and
depression, muscle wasting and weight loss. It has been demonstrated that
activity limit is a free factor decidedly affecting hospital readmission; in any
case, rehabilitation has not been exhibited to improve patient survival.

In any case, the patients who can profit the most from rehabilitation has
demonstrated the best endurance rates after some time. It has improved the
outcomes in patients, both with and without chronic respiratory failure. Exercise
training sessions range in frequency from daily to weekly. Each session lasts
up to 10-45 minutes. The minimal range of the rehabilitation program should
not be less than 10-12 however, the longer the program, the higher the
efficacy. Additionally, COPD patients in the ICU benefits from rehabilitation.
Patients with very impaired condition, received a long-term ventilation thus
they responded to whole-body and respiratory muscle training in terms of
improving strength, weaning outcome and functional status [15,16].

Smoking cessation: Smoking cessation is the best and most significant
early mediation accessible in the administration of COPD. Smoking adds to
the advancement of COPD by expanding the annual rate of decrease in force
expiratory volume in 1 second (FEV1) from a population in an average of
around 25 mlfyear in non-smokers to an average of 40 mlfyear in smokers.
The cessation support offered to every individual smoker must be custom fitted
to singular needs, however with acknowledgment that, when all is said in done,
the more serious the help acknowledged and given, the more the possibility
of achievement. The fundamental segments of successful smoking cessation
includes basic counsel, thought of self<mprovement materials, individual
and gathering conduct support, nicotine substitution treatment (NRT), and
bupropion (a non-traditional pharmacological treatment for COPD patients).
Advising and conduct treatments for smoking cessation expect to inspire the
smoker to stop and create skills andtechniques to adapt to nicotine withdrawal,
or the pressure to smoke. Depending upon the degree of help acknowledged by
the smoker, these medications can increment the suspension achievement rate
to about 7%. NRT improves the suspension achievement rates accomplished
by these mediations by roughly 70%; it is accessible in several formulations,
including transdermal patches, gum, inhalers, and nasal splash. Bupropion is
an antidepressant that is moreover a successful smoking cessation treatment,
early involvement in bupropion is as effective as NRT [16-18].

Long-term oxygen therapy (LTOT): LTOT is one of the main treatments
for patients with advanced COPD. The primary goal of LTOT is to increase
the baseline arterial oxygen tension Pa02 at least60 mmHg at rest along with
preserving vital organ function by ensuring sufficient oxygen supply. It can be
administered continuously mainly during exercise to relieve dyspnea.

LTOT administered continuously for more than 15 hours a day to COPD
patients with chronic respiratory failure has been shown to increase survival in
the patients by improving the patient's physiological parameters i.e., exercise
capacity, lung mechanics, and mental state. According to GOLD, LTOT is
introduced in the stage 3 which is a severe stage. The prescription for LTOT
should always include the source of supplemental oxygen whether in gas or
liquid state, method of delivery, duration of use, and flow rate at rest, during
exercise and sleep. Oxygen therapy given during exercise in patients is known
to produce significant short term benefits, such as improvement of exercise
endurance and dyspnea.

Once placed on LTOT the patents are asked for re-evaluation after 60 to
90 days to determine if oxygen is therapeutic and still response as indicated
or not.

Surgery: Bullectomy is an older surgical procedure established for bullous
emphysema. Removal of large bulla that does not contribute to gas exchange,
the adjacent lung parenchyma is decompressed. Some investigators have
recommended that the bulla must occupy 50% of the hemithorax and produce
displacement of the adjacent lung.
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Lung volume reduction surgery (LVRS) is a surgical procedure in which
parts of the lung are dissected, to reduce hyperinflation, making respiratory
muscles more effective by improving their mechanical efficiency and improving
overall gas exchange. Successful LVRS results in the improvement in lung
function, exercise capacity and long-term quality of life in patients with COPD.
The best candidate for LVRS is a COPD patient with severe airflow limitation
(FEV<35% pred.), hyperinflation with emphysema, without relevant carbon
dioxide retention and low exercise capacity.

Lung transplantation is an optional for limited number of patients,
with highly impaired lung function, hypercapnia and secondary pulmonary
hypertension. A COPD patient may be considered for transplantation when
FEV1< 25% and arterial carbon dioxide tension PaCO2 less than 55 mmHg.

According to the declaration by International Society for Heart and Lung
Transplantation’s registry, survival for emphysema is 85.7% at 1 year and
68.3% at 3 years [19-21].

Non-invasive positive potential ventilation (NPPV): NPPV is delivered
via nasal or face mask, to avoid the risks associated with invasive ventilation. It
aids in ventilation by improving inspiratory flow rate, correcting hypoventilation,
resting respiratory muscles and resetting the central respiratory drive.

Short-term trials in hypercapnic COPD patients have shown that NPPV
plus LTOT is able to significantly improve sleep quality and daytime gas
exchange as well as to reduce ICU admissions in contrast to LTOT alone.
COPD patients receiving nocturnal NPPV showed a lower PaCO2 level over
time as compared with the LTOT group. NPPV can be successfully used
carefully in selected COPD patients based on their history and functional
severity, showing nocturnal hypoventilation and relevant daytime hypercapnia [16].

Medications used for COPD

Pharmacologic treatment for COPD is utilized to lessen indications,
diminish the recurrence and seriousness of intensifications, and improve
practice resilience and wellbeing status.

Bronchodilators: Bronchodilators are medications that are involved
in the increment of FEV1 and/or change other spirometry variables. It aids
in adjusting airway smooth muscle tone rather and widening of airways
rather than changes in lung elastic recoil. They render reduction of dynamic
hyperinflation at rest during exercise and improve exercise execution.

Utilization of short acting bronchodilators on a regular basis is not generally
recommended.

Beta2-agonists: Beta2-agonists aids in relaxing airway smooth muscle
by stimulating beta2- adrenergic receptors, which increases cyclic AMP and
produces functional antagonism to bronchoconstriction. There are short-acting
(SABA) and long-acting (LABA) beta2-agonists. SABA has short duration of
action, and tends to wear off in 4 to 6 hrs. LABAs shows duration of action
of 12 or more hours. Formoterol and salmeterol are twice-daily LABAs that
significantly improve FEV1 and lung volumes, dyspnea, health status,
exacerbation rate and number of hospitalizations, but have no effect on
mortality or rate of decline of lung function.

Indacaterol is a once daily LABA that improves breathlessness, health
status and exacerbation rate. Oladaterol and vilanterol are additional once
daily LABAs that improve lung function and symptoms.

Older patients treated with higher doses of beta2-agonists, may not respond
effectively, regardless of route of administration. Nonetheless, hypokalemia
can occur if combined with thiazide diuretic and oxygen consumption elevates
under resting condition in patient with chronic heart failure [22,23].

Antimuscarinic  drugs:  Antimuscarinic  drugs  hinders  the
Bronchoconstrictor effects of acetylcholine on M3 muscarinic receptors
expressed in airway smooth muscle. Short-acting antimuscarinics (SAMAs),
like ipratropium and oxitropium acts by blocking inhibitory neuronal receptor M2
(cause vasoconstriction) and long-acting antimuscarinic antagonists (LAMAS),
such as tiotropium, aclidinium, glycopyrronium bromide and umeclidinium
have prolonged binding to M3, thus prolonging the duration of bronchodilator
effect [24,25].
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Methylxanthines: Theophylline is the most commonly used
methylxanthine, is metabolized by cytochrome P450 mixed function oxidases
whose clearance declines with age. Addition of theophylline to salmeterol aids
in greater improvement in FEV1 and breathlessness than salmeterol alone.
Toxicity is dose-related, which is a main problem with xanthine derivatives
because they have low therapeutic ratio and most benefit occurs only near-
toxic dose [26-28].

Combination bronchodilator therapy: Two bronchodilators with
different mechanism of action increases the degree of bronchodilation with a
lower risk of side-in contrast to single bronchodilator. Combinations both the
bronchodilators LABA and LAMA are superior compared to either medication
alone in improving FEV1 and symptoms. There are numerous combinations of
a LABA and LAMA available now in a single inhaler [29,30].

Inhaled corticosteroids (ICS): Studies has shown that regular treatment
with ICS alone do not modify the long term decline of FEV1 nor mortality in
patient with COPD. According to TORCH trial, a trend toward higher mortality
was observed for patient treated with fluticasone propionate alone compared
to those receiving placebo or salmeterol plus fluticasone propionate
combination [31].

In patients with moderate to very severe COPD and exacerbations,
combination of ICS and LABA is more effective than either component alone in
improving lung function, health status and reducing exacerbations [32].

Triple inhaled therapy: Triple therapy is a treatment which involves the
combination of LABA plus LAMA plus ICS. According to COPD triple therapy
issued during severe COPD i.e., Stage IV. Triple therapy may improve lung
function and patient reported outcomes. Adding a LAMA to existing LABA/
ICS improves lung function and patient reported outcomes, in particular
exacerbation risk. Although, RCT did not demonstrate any benefit of adding
ICS to LABA plus LAMA on exacerbations. More evidence is required to draw
conclusions on the benefits of triple therapy LABA/LAMA/ICS compared to
LABA/LAMA [33].

Oral glucocorticoids: Oral glucocorticoids tends to have numerous
side effects, including steroid myopathy contributing to muscle weakness,
decreased functionality, and respiratory failure in very severe COPD [34].
Though oral glucocorticoids helps in management of exacerbations, they have
no role in the chronic daily treatment in COPD because of a lack of benefit
balanced against a high rate of systemic complications.

Assessment of COPD patients

Currently, the Global Initiative for COPD (GOLD) promotes the "ABCD"
assessment of COPD patients based on symptoms severity (assessed by
questionnaire) and exacerbation risk (low risk consisting of no more than one
moderate-severer exacerbation during the past year).

« GOLD group A includes patients with low symptom severity and low
exacerbation risk.

« GOLD group B includes patients with high symptom severity and low
exacerbation risk.

+ GOLD group C includes patients with low symptom severity but high
exacerbation risk.

* GOLD group D includes patients presenting high symptom severity
and high exacerbation risk (Global initiative for Chronic Obstructive Lung
disease (GOLD) [35].

Classification of severity of air limitation
(derived from the GOLD guidelines)

GOLD guidelines have classified the severity of COPD as mild, moderate,
severe, or very severe, based on the patient's symptoms, and lung function as
assessed by measurement of forced expiratory volume in 1 second (FEV1)
and forced vital capacity (FVC) and its ratio (FEV1/FVC).
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FEV1 is the amount of air you can force from your lungs in one second.
Forced vital capacity (FVC) is the amount of air that can be forcibly exhaled
[36]. Spirometry is the fundamental diagnostic method because it is easy
and inexpensive to perform, and thus it can be used as a screening test [37].
Spirometry should be performed after the administration of an adequate dose
of at least one short-acting inhaled bronchodilator to minimize variability (Table 1).

Chronic cough and sputum production should often be taken into
consideration as it may precede the development of airflow limitations and
favor the cause of COPD. However, not all individuals with cough and sputum
production will go on to develop COPD. The seriousness of COPD will
determine the therapy required [37].

Pharmacologic therapy for COPD is used to reduce symptoms, reduce the
frequency and severity of exacerbations, and improve exercise tolerance and
health status. Bronchodilator plays a central role in its treatment and is mainly
provided in order to reduce or prevent symptoms. The Global Initiative for
Chronic Obstructive Lung Disease 2015 rules and other worldwide rules shed
light on three primary classes of prescriptions regularly utilized in treating COPD
referred to as bronchodilators, corticosteroids, and methylxanthines. Breathed
in therapy is more preferred also, long-acting specialists are advantageous
and more compelling than short-acting ones. A stepwise methodology is
frequently implemented beginning with short-acting bronchodilators on a "case
by case" basis because of their rapid onset of action, then fusing long-acting
bronchodilators as the backbone of support treatment, and in the long run,
fusing corticosteroids as persistent side effects and disease seriousness
progress [7].

Recently, single inhalers containing an inhaled glucocorticoid, a LABA,
and a LAMA have been developed; these inhalers offer potential advantages
in practicality and adherence to treatment [38].

Dual dose therapy used in COPD

For some years, doctors have consolidated (combine) medications by
prescribing various inhalers for advance clinical effectiveness, it has not been
much time that preliminaries have demonstrated this is as effective as giving
similar treatment in a single inhaler [39]. Nonetheless, when referring to the
dual combination treatment with bronchodilators, we allude both drugs with a
different mechanism of action and duration of action which elevates the span
of bronchodilation with a lower risk of side-effects, in contrast to increasing
dose of single bronchodilator. There are abundant combinations of a LABA
and LAMA in a single inhaler available that are currently licensed for use in
COPD [39,40]. A lower dose of LABA/LAMA twice-a-day has additionally
shown improvement in symptoms and health status in COPD patients [41].

Currently, the LAMA/LABA combination in single inhaler device disposable
on the market include [35]:

A. Umeclidinium/ Vilanterol (Anoro R ),
B. Tiotropium/Olodaterol (Stiolto R ),
C. Glycopyrrolate/Formoterol (Bevespi R )

D. Glycopyrronium/ Indacaterol (Ultibron R) available in the United States.

E. Glycopyrronium/Indacaterol (Ultibro R ),
F. Tiotropium bromide/ Olodaterol (Spiolto R ),
G. Umeclidinium/Vilanterol (Anoro R ),

H. Aclidinium/Formoterol (Duaklir R Genuair R, Brimica R Genuair R ) are
available in the European Union

Pharmacology mechanism of action of LAMA/LABA fixed
dose combination for COPD

Long-acting beta-agonist and LAMA are two significant classes of
bronchodilators and presently the chief prescriptions for patients with COPD.
[42]

LABA relax airway smooth muscle and cause bronchodilation by linking
with beta2-adrenergic receptors located on airway smooth muscle with
consequent activation of a stimulatory M3 (guanosinethreephosphate- (GTP)
binding protein). It mediates intracellular adenyl cyclase stimulation, with a
consequent increase in cyclic adenosine monophosphate levels, leading to a
reduction in smooth muscle airway contractility. This relaxation is also caused
by activation of large-conductance Ca2+ activated K+ channels via G2 which
leads to plasma membrane hyperpolarization. [6,42].

Long-acting beta-agonist can be divided into once-daily and twice-daily
LABA. Once-daily LABA is indacaterol (IND), olodaterol (OLO), and vilanterol
(VIL). Twice-daily LABAs are formoterol fumarate (FF) or propionate (FP) and
salmeterol (SAL). [43].

LAMA block the bronchoconstriction effect of acetylcholine on M3
(regulates intracellular calcium concentration and calcium-modulated proteins)
muscarinic receptors, they have prolonged binding to M3 muscarinic receptors
with faster dissociation from M2 muscarinic receptors. Long-acting muscarinic
competitively and reversibly antagonizes M3 receptors, resulting in the
relaxation of bronchial smooth muscle. LAMA antagonists such as tiotropium
(TI0), umeclidinium (UMEC), and glycopyrronium (GLY), while aclidinium
(ACL) is dosed twice a day. [44,45].

Bronchodilator monotherapy is not always satisfactory for patients with
advanced COPD. In that situation, a dual-bronchodilator therapy consisting
of LAMA and LABA is a good option. LAMA/LABA fixed-dose combinations
(FDCs) have been shown to improve lung function, lung hyperinflation,
exercise capacity, quality of life, and exacerbation frequency thereby slowing
disease progression in COPD.19 These combinations have a synergistic effect
rather than just being additive one. [46]

There is developing findings and proof proposing that combining a fixed
portion of a B2 - agonist and a muscarinic antagonist accomplish better
bronchodilation and clinical results compared with either operator alone. This
combination gives an effective, convenient, conceivably more secure option in
contrast to LABA/ICS combination.

Materials and Methods

Several comparisons were made under different studies by different

Table 1. Classification of severity of COPD [1,11].

Stages Characteristics
- Chronic symptoms (cough, sputum production)
Mild COPD - FEV1/FVC < 70%
- FEV1 80% predicted
- With or without chronic symptoms (cough, sputum production)
Moderate COPD - FEV1/FVC < 70%
- 50% FEV1 < 80% predicted
- With or without chronic symptoms (cough, sputum production)
Severe COPD - FEV1/FVC < 70%
- 30% < FEV1 < 50% predicted
Very severe COPD - With or without chronic symptoms (cough, sputum production)

- FEV1 < 30% predicted
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Comments

Cough and sputum production proceeds along with airflow limitation by many years. At
this stage, the patient may be unaware regarding their abnormal lung function.

Symptoms gradually progress at this stage, with uneasiness and shortness of breath
typically developing on forceful effort.

Emphysema is typically seen at this stage which limits the physical activities and
exacerbation develops at the beginning of this stage.

Exacerbations may be life-threatening.
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researchers to review the efficacy and safety of a combination of bronchodilators
LABA/LAMA in soothing the exacerbations in COPD (Figure 1).

The figure shows a comparison of the effect of different combinations
of long-acting beta-agonists and muscarinic antagonists on trough forced
expiratory volume in 1s (FEV1) where we can observe TIO and OLO
monotherapy produces a similar but less effective response, on the other
hand, TIO and OLO combination in the same proportion is very effective in
contrast to TIO and OLO combination in different proportion.

Multiple randomized, double-blind, preliminaries were conducted of these
combinations [23].

The first study was tiotropium versus olodaterol (10,000 patients), the
second ipratropium versus salbutamol (20 patients) [47].

In the first case, the dosage of TIO/OLO was given at the ratio of 5/5
and 2.5/5 OD, these bronchodilators not only improve pulmonary function
than placebo but also result in significant improvement on dyspnea, exercise
endurance. As stated in the studies TIO monotherapy 5and OLO 5 turns out
to be less efficient in terms of pulmonary function {FEV, AUC 0-24, FEV AUC
0-12, FEV AUC12-24} and reducing symptoms of dyspnea in contrast to TIO/
OLO 5/5.

In the second case, the study has shown that nebulized ipratropium (0.5
mg) and salbutamol (5 mg) monotherapy produced a similar onset of action
and magnitude of bronchodilator response [24]. 20 patients were chosen,
and among those 20 patients all had smoked for many years and fulfilled the
criteria for chronic bronchitis. The mean forced expired volume in 1 second
(FEV1) was 0.91, 1 (+ 0.36), mean vital capacity (VC) 2.73, 1 (+ 0.78). The
test solutions were given and comprised: A normal saline 3 ml, salbutamol
5 mg (1.0 ml of 0.5% solution) and normal saline 2 ml, ipratropium bromide
0.5 mg (2 ml of 0.025% solution) and normal saline 1 ml and salbutamol 5
mg and ipratropium 0.5 mg solutions were administered. The FEV1 and FVC
were measured on a dry spirometer and the best of three readings were
selected. As a result, there was no statistical significance contrasts between
the FEV1 response of ipratropium and salbutamol alone whenever during
the investigation. Ipratropium and salbutamol in combination had statistically
significant increases in FEV1 in contrast to salbutamol (P < 0.05) at all times
and ipratropium for all times up to 4 h (P < 0.05). Vital Capacity for ipratropium
alone became significantly greater than for salbutamol alone at 270 and 300
min (P < 0.05). Ipratropium and salbutamol singly produced similar peak FEV1
responses.

Triple dose therapy used in COPD

According to the studies undergone, the trial for once-daily single inhaler
triple therapy i.e., fluticasone furoate, umeclidinium, and vilanterol leads to a
significant decrease in the rate of moderate or severe COPD exacerbation and
resulted in a better lung function in contrast to the dual therapy with fluticasone
furoate-vilanterol or the dual bronchodilator umeclidinium-vilanterol for the

Figure 1. Comparison the effect of different combinations of long-acting beta-agonists
and muscarinic antagonists on trough forced expiratory volume in 1s (FEV1).
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patients having symptomatic COPD and exacerbation which are observed on
the blood eosinophil levels on randomization [10].

The restricted proof is accessible for an impact of triple treatment on
intensifications and as far as anyone is concerned this is the main long haul
study to contrast a fixed triple and a long-acting muscarinic adversary [47].

Studies have for the most part been of the brief span and have for the most
part not explicitly enrolled COPD patients in danger of fuel occasions. In one of
only a handful of scarcely any drawn-out examinations, Aaron and colleague
(d)s assessed compounding rates with long-acting muscarinic adversary
alone or in the combination with either long-acting 2,-agonist or breathed in
corticosteroids in addition to long-acting 3,-agonist for 52 weeks [48].

Development in the administration of COPD is the accessibility of blend
inhalers containing a long-acting B,-agonist and a long-acting muscarinic
foe. Such bronchodilator blend inhalers have a job in the administration of
COPD-particularly in light of the fact that the Flame study [49] recommended
that contrasted and a breathed in corticosteroid/long-acting ,-agonist mix,
a long-acting muscarinic opponent/long-acting 3,-agonist blend diminished
the pace of COPD intensifications and improved both lung capacity and
wellbeing related nature of life. Neither our examination nor TRILOGY [50]
can legitimately reply to the subject of the benefit of including a breathed in
corticosteroid to a long-acting 3,-agonist in addition to long-acting muscarinic
adversary mix. Moreover, the expansion of breathed in corticosteroids to
support treatment with the blend of two long-acting bronchodilators isn't the
most widely recognized triple therapy [51].

Triple breathed in treatment for COPD may be a viable pharmacological
technique in chosen COPD phenotypes, including ACOS, eosinophilic, and
'visit exacerbator' phenotype [52], especially of serious degree, in which
maximal bronchodilatation is required. Post hoc investigations of single focus
controlled examinations show more noteworthy adequacy of corticosteroids
in patients with ACOS [53], mainly characterized based on clinical utilitarian
rules (history of asthma, a positive reversibility test to bronchodilators) and
cell models (sputum eosinophilia) [54], a phenotype that speaks to about 20%
of the entire COPD populace [1]. The particular viability of fluticasone furoate/
vilanterol FDC, as far as fuel rate decrease, in COPD patients with raised
fringe blood eosinophils rather than those with typical blood eosinophils, as
appeared by a review information examination [32] from a Phase IIl urgent
investigation [55], further backings the significance of a phenotype-hased way
to deal with pharmacological treatment of COPD [56], which may likewise
explain the remedial job of ICS, and ICS/LABA/LAMA FDC, in this disease.

A developing assemblage of proof recommends that triple treatment with
LABAs, LAMAs, and ICS is strong in patients with increasingly serious COPD,
for example, those with visit intensifications. This makes triple treatment an
alluring blend in COPD. Hence, an assortment of triple mixes is right now being
worked on [57].

There is presently more proof that there are subsets of patients (basically,
visit exacerbators with overwhelming ceaseless bronchitis and those with cover
between COPD furthermore, asthma) with an ideal reaction to treatment with
ICSs [58], triple treatment ought to be considered at any rate in the gathering
of patients with increasingly serious COPD who are visit exacerbators, and
furthermore to treat patients with asthma COPD cover disorder to oversee both
the COPD and asthma segments of the illness. Strikingly, enhancements in
lung capacity can likewise be accomplished through joining triple treatment
with aspiratory recovery in patients with progressed COPD [59].

Regardless, we emphatically accept that the improvement of bifunctional
drugs, atoms explicitly intended to have two unmistakable essential
pharmacological activities dependent on particular pharmacophores, may fill in
as a reason for improved triple-treatment fixed-portion blend inhalers through
coformulation that could convey three correlative remedial impacts for patients
with COPD utilizing just two medications what's more, along these lines,
possibly accomplish preferable viability over is evident with the present blend
items that command the treatment of COPD [56].

Patients with COPD not to treat with triple treatment

1) All examinations performed, until now with triple treatment has included
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symptomatic patients, i.e., patients with either CAT > 10 as well as adjusted
Medical Research Council > 2. We see no explanation with the proof
accessible now to think about triple treatment for asymptomatic patients,
except if the patient satisfies point 2, 3 or 4 plots in the past area and has
hardly any manifestations in the middle of intensifications.

2) Similarly, regardless of whether symptomatic smokers with ordinary lung
work or prohibitive debilitation may in actuality have a comparable danger of
intensifications as symptomatic smokers with obstructive impedance [60], we
see no explanation with the proof accessible now to think about triple treatment
for symptomatic patients without wind stream constraint.

3) While the ongoing examinations with triple treatment in a solitary inhaler
propose an impact on endurance following 1 year of treatment [61], this impact
was watched distinctly on a moderate to extreme populace of symptomatic
patients in danger of intensifications, and endurance was not a predefined
result Thus, until an appropriately planned investigation is performed and
is certain on this result, triple treatment ought not be considered to improve
endurance in COPD patients.

4) The latest triple treatment study included symptomatic COPD patients
with moderate-to extreme wind current constraint without a past filled with
intensifications in the earlier year, had a span of a half year and was controlled
on lung work and no patient-related result (PRO) (for example, worsening)
[62]. Despite the fact that the investigation indicated predominance of triple
over double blends on lung work as well as on applicable optional PROs (for
example, side effects and intensifications), without security concerns, we for
the most part need in any event two reliable RCTs on a clinically applicable
essential result before giving proposals. Along these lines, we accept that triple
treatment ought not to be suggested as normal treatment for patients without a
past filled with intensifications in the earlier year.

5) COPD and eosinopenia. There is proof to propose that the impact of ICS on
COPD intensifications increments with the quantity of circling eosinophils, and
that they are ineffectual in patients with low blood eosinophils (50-100 cells, uL-
1), and that eosinopenia expands the danger of pneumonia [63]. Thus, except
if carefully fundamental on the grounds that either bronchodilators are not
adequate, or there is a background marked by dynamic serious uncontrolled
asthma, we would not suggest the utilization of ICS, including triple treatment,
in patients with <100 eosinophils, pL-1.

6) Patients with COPD are at expanded danger of contaminations, especially
pneumonia, bronchiectasis, tuberculosis, and even non-tuberculous
mycobacterial diseases [64]. Patients with COPD in danger of intermittent
pneumonias with or without bronchiectasis, patients with bronchiectasis
and repetitive respiratory diseases, and patients with dynamic tuberculosis
ought to be not be treated with ICS, including triple treatment, and if ICS are
carefully required, they ought to be deliberately observed for the danger of
contamination.

7) Patients with HIV treated with antiretroviral treatment (ARVs) frequently
present with COPD, which is now and again serious. ICS ought not to be co-
directed in HIV patients on an ARV-supported routine because of the solid
hindrance of their digestion, which builds the danger of Cushing's disorder,
especially fluticasone and budesonide. Just beclomethasone dipropionate
might be thought of, if carefully required, yet with cautious checking of
medication measurement or timing of organization [65].

8) Similarly, in clinical practice, we ought to be cautious in thinking about
the individual or combined bronchodilator segments (LABA and additionally
LAMA) or triple treatment in extreme multimorbid COPD patients (especially
serious arrhythmias, extreme cardiovascular breakdown as well as ischemic
coronary iliness, stroke, transient ischemic assaults, and so on.) in whom the
viability/wellbeing of these specialists have not been tried [66].
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Results and Discussion

The ongoing updates to the GOLD rules underscore mix bronchodilator
treatment and LAMA/LABA FDC medications are probably going to turn
into the backbone of medicines for some patients with symptomatic COPD.
These treatments are all around endured and safe. They have been appeared
to unassumingly decrease aviation route deterrent in examination with
bronchodilator single dose therapy. They diminish intensifications in any event
just as LABA/ICS treatment without the additional dangers related with ICS.
They additionally show up to improve PROs, for example, dyspnea and QoL,
however these upgrades appear to be less vigorous at whatever point estimated
as mean changes in huge preliminaries. A few patients will have increasingly
significant clinical reactions to these treatments than others. It is significant
that the desires for both doctor and patient are steady with the range and
level of clinical upgrades exhibited in clinical preliminaries. Rules give priceless
help to doctors looking for the correct treatments for their patients. Eventually,
there are numerous contemplations that impact treatment determination.
Doctors will need to take tolerant explicit indications, physiology, intensification
seriousness and recurrence, and nearness of coinciding conclusions into
account. Oftentimes, inhaler accessibility and cost will impact treatment
determination. Deciding the correct treatment for a singular patient despite
everything requires cautious thought to these components, close follow-up to
decide physiologic and symptomatic reaction, and an eagerness to modify or
change treatment dependent on reaction.

Triple treatment ought not be applied to most patients determined to
have COPD as the dominant part have low indications and low intensification
chance [67] and can be controlled with non-pharmacological intercessions
furthermore, bronchodilators just (Figure 1). Be that as it may, the individuals
who stay symptomatic in any event, during support treatment with
bronchodilators or had a moderate-to-serious compounding in the earlier
year, persevering quickened decrease in lung work or those having a past
analysis of asthma or covering qualities with asthma, may as we would like to
think be contender for in any event a preliminary with triple treatment, despite
the fact that this isn't consistent with GOLD, EMA or FDA suggestions. On
the other hand, triple treatment ought not be considered in asymptomatic
subjects paying little heed to the level of wind current impediment, in subjects
without a right determination, or in subjects at high danger of inconveniences
connected to its segments, especially the ICS. We understand that a portion
of our recommendations get from clinical practice and are not upheld by proof,
also, in this way that the impacts not out of the ordinary are obscure and may
be negated by future examinations. Be that as it may, as regularly occurs in
medication, we trust that our recommendations may be of some assistance for
singular patients who don't meet the models suggested by the present reports.

Triple dose therapy with single inhaler is found much for efficient and
efficacious to reduce the exacerbations and severity of Chronic Obstructive
Pulmonary Syndrome.

Different studies, researches, preliminaries and surveys with experimental
data clearly shows the potential of triple dose single inhaler in comparison to
those of dual dose and single dose.

In a trial study performed, once-every day single-inhaler triple treatment
with fluticasone furoate, umeclidinium, what's more, vilanterol brought about
a fundamentally lower pace of moderate or serious COPD intensifications
furthermore, better lung capacity and wellbeing related personal satisfaction
than double treatment with fluticasone furoate-vilanterol or the double
bronchodilator umeclidinium-vilanterol among patients with symptomatic
COPD and a background marked by intensifications. These advantages were
watched in any case of the patients' blood eosinophil levels at randomization
(Figure 2).
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Figure 2. Comparison between model-estimated rate and time-to-first-event analysis.
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