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Abstract.
Objective. To study the effect of tiotropium bromide / olodaterol on the effectiveness of therapy, the dynamics of some symptoms,
quality of life, exercise tolerance in patients with COPD.
Materials and methods. The study included 27 male patients in remission, who were consulted within the framework of
dispensary observation by a pulmonologist at the outpatient clinic of the Republican Clinical Hospital No. 4. To assess the condition
of patients before and after therapy with tiotropium bromide/olodaterol, the CCQ clinical questionnaire for COPD, the CAT
questionnaire, the mMRC dyspnea scale, the index of a smoker, the 6-minute walk test, spirometry and pulse oximetry data, the
BODE index were used.
Results. During the ongoing therapy, patients noted a decrease in the severity of dyspnea on the mMRC scale by 0.5 ± 0.3 points, an
increase in exercise tolerance (an increase in the distance covered in the 6-minute walk test by 14%). The BODE index in patients
before treatment was 6.33 ± 0.64 points, the probability of 4-year survival in the study group of patients was 40 ± 8.48%. During the
14-day therapy, the BODE index decreased and amounted to 5.67 ± 0.53 points, the probability of 4-year survival increased by
13.3%.
Conclusion. The presented data of a clinical study show that the use of tiotropium bromide/olodaterol in patients with COPD
reduces shortness of breath, as well as improves the quality and duration of patients' life.
Keywords: chronic obstructive pulmonary disease; tiotropium bromide/olodaterol; treatment; quality of life; COPD.
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INTRODUCTION
Chronic obstructive pulmonary disease (COPD) is a common
disease characterized by respiratory symptoms and airflow
restriction associated with bronchial and/or alveolar
disorders, usually caused by a significant effect of damaging
particles and gases [1].
According to a population-epidemiological study conducted in
12 regions of Russia (within the GARD program), with the
participation of 7164 patients (average age – 42.4 years), the
prevalence of COPD in Russia among people with respiratory
symptoms reaches 21.8%, among persons from the general
population – 15.3%. Thus, based on the data of expert
assessments and research results, it can be assumed that at
present in Russia the proportion of the population with a
spirometrically confirmed COPD diagnosis is 15.3% of the total
population of the country (about 20 million people) [4].
The disease has recently become the leading mortality factor
in the world, causing significant economic and social damage
[3]. Each year, about 3 million people die of COPD, which
accounts for 5% of all causes of death [4]. The development of
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COPD can begin even before birth, since passive smoking
during pregnancy is associated with an increased risk of COPD
in adults, regardless of active and passive exposure to smoke
in childhood, adolescence or adulthood [7]. In addition, people
with respiratory failure in childhood are at increased risk of
decreased lung function in adults. Although COPD is a chronic
disease, a significant number of patients have exacerbations
that require a change in treatment. Exacerbations are an
important medical problem, for example, it is obvious that
frequent severe exacerbations of COPD lead to adverse
outcome of survival [16]. This determines the need of constant
assessment and correction of ongoing therapy in patients with
COPD.
The main goals of the treatment for COPD are: early detection
and treatment of the disease, including prevention of severe
exacerbations leading to hospitalization; prevention of disease
progression, reduction of mortality from COPD and
concomitant pathology, as well as reduction of clinical
symptoms, improvements of exercise tolerance, improvement
of the quality of life of patients with COPD [5]. The choice of a
drug to start regular therapy for COPD depends on the
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symptom load, at the same time long-acting bronchodilators –
the combination of LAA/LABA or one of these drugs in
monotherapy are indicated for all patients. Long-acting
bronchodilators, anticholinergics (LAAs) and beta-2-agonists
(LABA) form the basis of basic therapy for patients with COPD
and should be used regularly [6].
However, at present, the majority of patients continue to use
as the only therapy short-acting bronchodilators, which do not
affect the mechanisms of hyperinflation, disease progression,
the frequency of exacerbations, and, consequently, the
prognosis [7].
The success of inhalation therapy depends not only on the
properties of the drug, but also on the choice of its optimal
delivery system. An ideal delivery device should provide a
good deposition of the drug in the lungs, be reliable, easy
enough to use, and affordable for use at any age and in severe
disease stages. From this point of view, the inhaler of the
Respimat system is a step forward in the field of inhalation
therapy [8].
In the Russian Federation, only one inhaler of the Respimat
system from the group of drugs LABA/LAA is officially
registered – tiotropium bromide/olodaterol.
OBJECTIVE OF THE WORK
To study the effect of tiotropium bromide/olodaterol on the
effectiveness of therapy in patients with COPD in real clinical
practice.
RESEARCH OBJECTIVES
1. To study the dynamics of some stable COPD symptoms
during treatment with the basic therapy drug of
tiotropium bromide/olodaterol.
2. To assess the quality of life of stable COPD patients
during treatment with the basic therapy drug of
tiotropium bromide/olodaterol using a Clinical COPD

3.

Questionnaire (CCQ) and a CAT test (COPD Assessment
Test).
To study exercise tolerance in stable COPD patients
treated with the basic therapy drug of tiotropium
bromide/olodaterol using the 6-minute walk test
(6MWT, m).

MATERIALS AND METHODS
The study included 27 male patients in remission who were
consulted within the framework of dispensary observation by
a pulmonologist at the outpatient clinic of the Republican
Clinical Hospital No. 4. The selection criteria for the study
were the following: a diagnosis of COPD established at least 12
months before the visit of the patient; the presence of chronic
symptoms (cough, sputum, shortness of breath); FEV1
indicator is less than 80% of the due one, but more than 30%,
the presence of signs of fixed bronchial obstruction – TT is less
than 0.7; stable course of COPD (stage of remission).
Thus, all patients met the criteria for moderate and severe
COPD [13]. The study did not include patients with
exacerbation of the disease, extremely severe stage of COPD,
taking iGCS or GCS per os, severe concomitant diseases, as well
as persons with acute diseases or exacerbations of other
chronic diseases.
The informed consent of the patient during the study was
required.
To relieve the symptoms of the disease, patients took the
short-acting β2-agonist of Salbutamol or the combined drug of
Berodual in the on-demand regimen.
On the first day, all patients completed the CCQ clinical COPD
questionnaire (Table 1), the CAT questionnaire (Table 2) and
the mMRC dyspnea scale (Table 3) on the first day,
independently or with the help of a doctor.

Table 1. The Chronic Obstructive Pulmonary Disease Clinical Questionnaire (CCQ).
Please circle the number corresponding to the answer that best describes your physical and emotional well-being in the
past 7 days.
(Please mark only one answer for each question).
On average, how often have have
not rarely
from
sometimes
often
very often
almost
you experienced in the last experienced
time to
constantly
7 days:
at all
time
1. Shortness of breath 0
1
2
3
4
5
6
while at rest?
2. Shortness of breath on 0
1
2
3
4
5
6
exertion?
3. Anxiety that you might 0
1
2
3
4
5
6
catch a cold or that your
breathing will get worse?
4. Depressed mood due to 0
1
2
3
4
5
6
breathing problems?
In general, how often in the last 7 days:
5. Have you coughed?
6. Have you sputum?
On average, over the past 7
days, how limited were you
in the following activities
due to breathing problems:

0
0
not limited at
all

1
1
quite a
bit
limited

2
2
a
bit
limited

3
3
moderately
limited

4
4
very
limited

5
5
extremely
limited

6
6
completely
limited
or
was not able
to do it

7. Heavy physical activity
(for example, climbing
stairs, rushing, playing
sports)?
8.
Moderate
physical
activity
(for
example,
walking, doing housework,
carrying things)?
9. Daily activities at home
(for example, dressing,
washing)?

0

1

2

3

4

5

6

0

1

2

3

4

5

6

0

1

2

3

4

5

6
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10. Communication with
people
(for example, chatting,
staying
with
children,
visiting friends/relatives)?

0

1

2

3

4

5

6

The final score is calculated from the sum of points received when answering all the questions, and divided by 10. If its value is <1,
the symptoms are assessed as not expressed, and if it is ≥ 1, they are marked, i.e. influencing the patient's life.
Table 2. Questionnaire for assessing the severity of COPD symptoms (CAT)
I never cough
012345
I cough constantly
I have no sputum (mucus) in my 0 1 2 3 4 5
My lungs are filled with sputum (mucus)
lungs at all
I have no chest tightness at all
012345
I have a very strong feeling of tightness in my
chest
When I walk uphill or climb one flight 0 1 2 3 4 5
When I walk uphill or climb one flight of
of stairs, I have no shortness of
stairs, I have severe shortness of breath
breath
My daily activities within the house 0 1 2 3 4 5
My daily activities within the house are very
are not limited
limited.
Despite my lung disease, I feel 0 1 2 3 4 5
Due to my lung disease, I don't feel confident
confident when I leave the house
at all when I leave the house
I sleep very well
012345
Because of my lung disease, I sleep very
badly
I have a lot of energy
012345
I have no energy at all
0-10 points – Minor impact of COPD on the patient's life
11-20 points – Moderate impact of COPD on the patient's life

Points

21-30 points – Strong impact of COPD on the patient's life
31-40 points – Extremely strong impact of COPD on the
patient's life

Table 3. Dyspnea point according to the Medical Research Council Scale (MRC) Dyspnea Scale.
Degree

Severity

Description

0

none

I only feel short of breath on intense exertion

1

mild

2

medium

3

severe

4

very
severe

I gasp when walking fast on a level surface or climbing a gentle hill
Shortness of breath makes me walk on a level surface more slowly than people
of my age, or my breathing stops when I walk on a level surface at my usual
pace
I gasp after walking about 100 m or after walking for a few minutes on a level
surface
I have too much shortness of breath to leave the house or I gasp when I dress
or undress

We assessed the smoking index (SI) of a person, expressed in
packs/years: SI (packs/years) = (number of cigarettes smoked
per day x smoking experience (years)) / 20. If SI is more than
10 packs/years, the patient belonged to the group of heavy
smokers, which is a significant risk factor for the development
of COPD [6].

For men (6MWTi) = 1140 – 5.61 x BMI – 6.94 x age, lower limit
of the norm: 6MWDi – 153 m

The general condition of the patient was assessed by the
attending physician on a 6-point scale. 1-2 points – bad, 3-4 –
satisfactory, 5-6 – good.

The BODE index includes an assessment of the following four
parameters:

We assessed the BODE index, which is a multiparameter
system for scoring the condition of a patient with COPD, which
allows predicting the risk of death from pulmonary pathology.

1.

Restriction of air flow (forced expiratory volume in the
first second - FEV1).
2. Distance covered in the 6-minute walk test.
3. Degree of dyspnea on the MRC scale.
4. Body mass index.
The index is calculated as follows. The value of each index and
the point corresponding to this value are determined. Further,
all points are summed up. The total can range from 0 to 10
(Table 4).

We studied spirometry and pulse oximetry data.
We performed a 6-minute walk test (6MWT) according to the
generally accepted method. Load testing was supplemented by
a study of the dynamics of arterial blood oxygen saturation. At
the end of the test, the distance covered by the patient in 6
minutes was recorded. The distance traveled in 6 minutes was
measured and compared with the proper value (6MWTi). The
proper indicator was calculated using the formula:

Table 4. Values of various parameters and the corresponding points used to calculate the BODE index*
Indicator
BODE index points
0

1

FEV1, % of the calculated one**

>65

50-64

Distance covered in the 6-minute walk test, m

>350

250-349

mMRC Dyspnea Scale&

0-1

2

Body mass index#

>21

<21
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2

3

36-49

<35

150-249

<149

3

4
-

-
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Note: * – breakpoints and their corresponding points are given
for each parameter.
** – The breakpoints of FEV1 are given in accordance with the
stages of pulmonary dysfunction of the American Thoracic
Society.
& – The values of the Modified Medical Research Council
Dyspnea Scale (mMRC) range from 0 to 4.

# – There are two values for body mass index, 0 or 1. This is
due to the presence of a critical point in the feedback between
survival and body mass index – 21.
The BODE index has a higher predictive accuracy than FEV1.
Based on the value of this index, it is possible to predict the
survival rate of patients with COPD (Table 5).

Table 5. Probability of 4-year survival rate of patients with COPD, depending on the value of the BODE index
BODE index value
4-year survival rate
0–2

80%

3–4

70%

5–6

60%

7 – 10

20%

All the above criteria were recorded at the patient's first visit to the pulmonologist and after 14 days of treatment.
Statistical processing of the results was carried out using the "Student"-Fisher t-test.
RESEARCH RESULTS
27 male patients whose mean age was 55 ± 2.3 years (the
minimum age was 48 years, the maximum age of the patient
included in the study was 66 years) were observed. Thus, the
patients included in the study were of working age.
19 patients were current smokers, 8 patients were former
smokers. The smoking index was 33 ± 1.6 packs/years
(maximum SI value – 40 packs/years, minimum – 25
packs/years). Thus, all patients were heavy smokers.
No occupational hazards were noted in past medical history in
any case.
15 patients (55%) had concomitant diseases: arterial
hypertension (8 patients – 30%), GERD (5 patients – 18%), a
history of allergic reactions to penicillin antibiotics (2 patients
– 7%).
All patients, according to the clinical guidelines of the Russian
Respiratory Society [2], received prescribed treatment:
smoking cessation; walks for at least 30 minutes a day;
berodual/salbutamol on demand, but no more than 4 times a

day; seasonal vaccination against influenza and pneumococcal
infection.
As a basic bronchodilator therapy drug, all patients according
to indications (COPD with marked symptoms (mMRC is more
than 2) and frequent exacerbations) were prescribed T/O at a
dose of 2.5/2.5: 2 breaths 1 time a day in the morning at the
same time.
One of the main goals of COPD treatment is to reduce clinical
symptoms, first of all, shortness of breath. All patients taking
part in the study noted marked symptoms of the disease (they
were diagnosed with dyspnea according to the mMRC scale at
2.4 ± 0.2 points) and frequent exacerbations of COPD (the
number of exacerbations in the previous year was 2.4 ± 0.3).
During the ongoing therapy, a decrease in the severity of
dyspnea according to the mMRC scale to 1.98 ± 0.3 points was
noted.
The attending physician assessed the general condition of the
patients at the first visit as "satisfactory" (3.4 ± 0.2), and after
the course of therapy as "good" (5.9 ± 0.2) (Table 6)

Table 6. Average values of the general condition of patients
Before treatment
After treatment
3,4 ± 0,2
5,9 ± 0,2
The CCQ questionnaire makes it possible to objectify
symptoms both for 1 day and for the last week and to give
them not only qualitative, but also clinical characteristics. The
study showed that despite the remission of COPD, at the first
visit to the doctor, the symptoms of the disease had a

pronounced effect on the patient's life (the final score was 2.62
± 0.21). After a 14-day course of therapy, patients noted an
improvement in the quality of life and assessed symptoms as
indolent (final score – 0.95 ± 0.24) (Table 7).

Table 7. Average patient symptom scores
Before treatment
After treatment
2,62 ± 0,21
0,95 ± 0,24
When assessing the CAT score, which reflects the degree of
influence of COPD on the quality of life, the following results
were obtained. Thus, in patients with COPD at the first visit,
CAT was 25.3 ± 5.01 points, which indicated a pronounced
effect of the disease on the quality of life, and by the 14th day
of therapy – 17.1 ± 2.17 points, which indicated a moderate
effect of disease symptoms on quality of life of patients with
COPD.
The impact of COPD on quality of life is closely related to the
occurrence of anxiety and depression. COPD is considered
today as a systemic pathology with comorbid diseases [1],
among which depressive disorders occupy an important place
[4, 7]. People with COPD are at high risk of developing
depression.
Thus, both the CCQ questionnaire and the CAT questionnaire
demonstrated an improvement in the quality of life of patients
with COPD (and hence the risk of developing anxiety and

Journal of critical reviews

depression) during the 14-day tiotropium bromide/olodaterol
therapy.
When examining oxygen saturation in capillary blood at the
time of the patient's first visit to the pulmonologist, the
following changes were revealed: saturation at rest was 97 ±
2.3%. At the same time, desaturation was noted in 4 patients
(15%) up to 94 ± 0.8% in the 6MWT, which indicated the
presence of chronic respiratory failure of the 1st degree. After a
2-week course of therapy, the same patients in 6MWT
demonstrated normal findings of the studied parameter.
An analysis of observational studies has shown that exercise
tolerance in COPD decreases already in the early stages of the
disease. Previous physical inactivity or decrease in physical
activity in COPD subsequently becomes an important predictor
of hospitalization and mortality and may be a key factor in
modifying the course of comorbidities. Thus, an increase in
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exercise tolerance has a pronounced positive impact on the
quality of life indicators [1].
In our study, we noted an increase in exercise tolerance. Thus,
on the first day of the patients' visit, the distance covered in

the 6MWT was 197.5 ± 13.8 m, and after the course of
treatment, the distance covered by the patients increased to
244.3 ± 11.4 m, which is presented in Table 8.

Table 8. Distance covered in the 6MWT during treatment
Indicator
before treatment
after 14 days
Covered distance, m
197,5 ± 13,8
244,3 ± 11,4
Covered distance, % of due one

43 ± 2

When comparing the distance covered within 6 minutes with
the proper indicator, it was found that patients walked 43 ±
2% of the required distance before treatment, and after 14
days of treatment – 57 ± 1%.

4.

When studying the ventilation function of the lungs of patients,
it was found that the FEV1 indicator was 52.7 ± 2.6 (the
maximum value was 65%, the minimum – 43%), while the TT
was less than 0.7 and amounted to 0.54 ± 0.6. Thus, all patients
were diagnosed with moderate or severe COPD. After a 14-day
course of therapy, neither FEV1 nor TT changed significantly.

5.

The BODE index has a greater predictive accuracy than FEV1
and TT. Based on the value of this index, the survival rate of
patients with COPD can be predicted.
The BODE index in patients before treatment was 6.33 ± 0.64
points, and the probability of 4-year survival rate in the study
group of patients was 40 ± 8.48%. During the 14-day therapy,
the BODE index decreased and amounted to 5.67 ± 0.53 points,
the probability of 4-year survival rate increased by 13.3%.
During treatment, all patients noted a decrease in the need for
short-acting β2-agonists as “ambulances” during both day and
night. Before treatment, 15 of 27 patients (55%) were taking
SABA (short-acting β2-agonists). The number of doses of SABA
per day before the treatment in these patients was 7.5 ± 1.97
(the minimum number of doses was 4, the maximum – 12).
After a course of therapy with tiotropium bromide/olodaterol,
the need for SABA was reduced to 1.3 ± 0.85.
CONCLUSION
When taking the drug of tiotropium bromide/olodaterol as a
basic therapy for patients with stable COPD, there is a positive
dynamics of some symptoms of the disease (normalization of
oxygen saturation in capillary blood, reduction of dyspnea
according to mMRC), a decrease in the need for short-acting
β2-agonists as "first aid" in the daytime and at night), as well
as an increase in exercise tolerance and the likelihood of 4year survival rate. The above changes lead to an improvement
in the quality of life of COPD patients according to the CCQ and
CAT questionnaires.
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