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ANNOTATION

The qualification work examined the role of the pharmacist in achieving
“asthma control”, identified problematic issues that need to be resolved. The
compliance of sales at the pharmacy of drugs for the treatment of bronchial asthma
with modern guidelines was also studied. The qualification work is presented on
42 pages, includes 1 table, 17 figures, 36 sources of literature and 4 appendices.

Key words: bronchial asthma, pharmacist, control of bronchial asthma,

modern guidelines, inhaled corticosteroids.

AHHOTAIIA

B kBamigikamiiiniid po6oti Oyiia BUBYEHA poJib (hapMalleBTa B JOCSITHEHHI
KOHTPOJII0 OpOHX1aJbHOI aCTMH, BU3HA4YEH1 POOIEMHI MUTaHHS, SIKi MOTPEOYIOTh
BUpIIEHHS. TakoX BHBYEHO BIJNOBIJIHICTh MPOAAXIB B alTell MpernapaTiB st
JIKyBaHHS OpOHXIAJIbHOI aCTMU Cy4YaCHUM pekoMeHjauisaMm. KaamidikamiiiHa
pobora BuKiIaacHA Ha 42 cropiHKax, Bkiawodae 1 Ttabmuip, 17 mamoHkiB, 36
JKEpe JIITepatypu Ta 4 10JaTKH.

Knrwouosi cnosa: GponxianbHa actMma, (hapMareBT, KOHTPOJIb OpOHXI1aTbHOI

aCTMH, CyJacHI peKOMEHaIlli, IHraIsAiiHI KOPTUKOCTEPOIIH.
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ABBREVIATIONS LIST

BA — bronchial asthma;

BAIls — breath-actuated inhalers;

DPIs — dry powder inhalers;

GINA — Global Initiative for asthma;

ICSs — inhaled corticosteroids;

LABAs — long-acting beta-agonists;

MART — maintenance and reliever therapy;
NAEPP — National Asthma Education and Prevention Program;
NCD — non-communicable disease;

pPMDIs — pressurized metered-dose inhalers;
SABAs — short-acting beta-agonists;

SMIs — soft mist inhalers;

SVNs — small-volume nebulizers;

WHO — World Health Organisation.



INTRODUCTION

Relevance of the topic. Bronchial asthma (BA) is a cause of deterioration in
the quality of life, serious consequences for the health of citizens of different
countries and high mortality in severe cases. BA is ranked 16th among the leading
causes of years lived with disability and 28th among the leading causes of burden
of disease. About 300 million people in the world suffer from BA, and it is likely
that another 100 million may be affected by 2025. Depending on the country,
global prevalence ranges from 1% to 18%. But there has been a decrease in the
prevalence of asthma between 1990 and 2021. This decrease is due to improved
"asthma control".

The main goal of BA pharmacotherapy is to achieve and maintain control of
the disease — "asthma control”. According to current recommendations, such
control can only be achieved by the constant use of inhaled corticosteroids (ICSs)
by all asthma patients.

Treatment of patients with mild asthma is primarily carried out by family
doctors on an outpatient basis; patients with severe BA are treated by
pulmonologists in hospitals. But pharmacists are an important link in the process
of "asthma control". Pharmacists, using their knowledge of pharmacology and
clinical pharmacology of drugs, as well as through more frequent contact with
patients when they receive prescription drugs, can make a useful contribution to
achieving effective treatment of asthma.

Pharmacists can also providing the patient with necessary information about
asthma medications, teaching the correct inhalation technique for the medication.
Pharmacists can also explain to the patient why they need to take their ICSs
regularly, clarifying questions about the side effects of ICSs, and recommending
measures to ensure adherence to the medication regimen.

However, in practice, pharmacists are not always able to fully implement the
proposed measures, so further research is needed to help improve the effectiveness

of pharmacists' participation in achieving “asthma control”.
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Purpose of the research. The purpose of the master's thesis was to study the
role of the pharmacist in achieving control of bronchial asthma.

Research objectives:

1. To conduct a literature review to summarize information on the
epidemiology of asthma, current recommendations for asthma pharmacotherapy
and the role of the pharmacist in achieving asthma control

2. To develop a questionnaire for surveying pharmacists.

3. To characterize the pharmacists who participated in the survey.

4. To analyze the pharmacists' knowledge of the clinical and
pharmacological characteristics of drugs for asthma pharmacotherapy.

5. To analyze the level of pharmacists' awareness of modern guidelines for
asthma pharmacotherapy.

6. To analyze compliance the sales of drugs for asthma pharmacotherapy in
the pharmacy with current recommendations.

7. To assess the practical implementation of the pharmacist's role in
achieving "asthma control".

Object of research. The object of research is bronchial asthma.

Subject of research. The subject of research is the role of the pharmacist in
achieving control of bronchial asthma.

Research methods. During the study, methods of data analysis and
generalization, the survey method and statistical methods of processing the
obtained data were used. The research materials used were sales reports of various
pharmacological classes of drugs for the BA pharmacotherapy and questionnaires
in the Google Forms, which were answered by pharmacists.

Practical significance of the obtained results. The practical significance of
the results of the master's thesis lies in assessing the role of the pharmacist in
achieving “asthma control”, in assessing the compliance of sales of drugs for
asthma pharmacotherapy with modern guideliness, and in identifying problematic
issues that need to be resolved to improve the role of the pharmacist in achieving

“asthma control”.
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Approbation of research results and publication. The results of the study
were published in two abstracts:

1. Analysis of pharmacists' knowledge regarding anti-inflammatory
therapy of bronchial asthma / Najla Grine, Nataliia Zhabotynska // Collection of
Scientific Papers with the Proceedings of the 1st International Scientific and
Practical Conference «Modern Scientific Research: Theoretical and Practical
Aspects» (April 14-16, 2025. Riga, Latvia). — European Open Science Space,
2025. —p. 139-140 (Application A).

2. Research into the pharmacist’s role in achieving “asthma control” /
Najla Grine, scientific supervisor: Associated Professor Zhabotynska N.V. //
AKTyanpHI THTAHHS CTBOPEHHS HOBHMX JIKApChKUX 3aco0iB: Marepiamn XXX
MDKHAPOJIHOT HAyKOBO-TIPAKTUYHOI KOH(EpEeHIlli MOJIOANX BUCHUX Ta CTYJICHTIB
(23-25 xBitHa 2025 p., m. XapkiB). — Xapki: Hday, 2025. — C. 297-298.
(Application C).

Structure and volume of master’s thesis. The master’s thesis consists of
an introduction, 3 chapters: literature review, description of research methods,
research results and their analysis; conclusions. The master’s thesis i1s presented on

42 pages, includes 1 table, 17 figures, 36 sources of literature and 4 applications.



CHAPTER 1
LITERATURE REVIEW

1.1. Epidemiology of BA

Bronchial asthma (BA) is a globally significant non-communicable disease
(NCD) with major public health consequences, including high morbidity, and
mortality in severe cases. The global epidemic of BA that has been observed in
both children and adults is still continuing, especially in low to middle income
countries, although it has subsided in some developed countries [1]. BA is one of
the most common major NCD and for many, has a substantial impact on quality of
life. The Global BA Report indicates that the global prevalence of BA is 9.1%
among children, 11.0% among adolescents, and 6.6% among adults [2]. BA
affected an estimated 262 million people in 2019 [3] and caused 455 000 deaths.
Globally, BA is ranked 16th among the leading causes of years lived with
disability and 28th among the leading causes of burden of disease. Around 300
million people have BA worldwide, and it is likely that by 2025 a further 100
million may be affected [1, 4].

There is a large geographical variation in BA prevalence, severity, and
mortality. Depending on the country, global prevalence ranges from 1% to 18%
[5]. In 2021, 204 countries had high annual incidence rates of F, including Poland
(1,468 per 100,000), United States of America (10,150 per 100,000), and the
United Kingdom (10,030 per 100,000) [6]. In Morocco, between 10% and 20% of
the population are involved in BA [7].

In Ukraine, about 200 thousand people suffer from BA [8]. According to
official statistics, the prevalence of BA in Ukraine is 0.5% among the adult
population [9].

Females have a higher burden of BA than males well into the 5th decade of
life. However, the female-male gap in BA burden narrows around the 5th decade.

Some even suggest that the sex differential in BA incidence may reverse again,
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following a sharp increase in BA incidence in males around the 4th decade of life
[1].

The global burden of BA declined from 1990 to 2021. Specifically, the
prevalence decreased from 5,568 cases per 100,000 individuals in 1990 to 3,340
cases per 100,000 individuals in 2021[6]. It is important to note that a reduction in
the prevalence of current BA is determined by improved BA control and/or
reduced BA incidence at a population level [1].

BA is included in the World Health Organisation (WHQO) Global Action
Plan for the Prevention and Control of NCDs and the United Nations 2030 Agenda

for Sustainable Development [10].

1.2. Classification and clinical characteristics of BA

The Global Initiative for asthma (GINA) defines BA as, "a heterogeneous
disease, usually characterized by chronic airway inflammation. It is defined by the
history of respiratory symptoms such as wheeze, shortness of breath, chest
tightness, and cough that vary over time and in intensity, together with variable
expiratory airflow limitation [11]."

The current evidence suggests that BA is a complex multifactorial disease
and its etiology is increasingly attributed to interactions between genetic
susceptibility, host factors, and environmental exposures. These include
environmental factors (air pollution, pollens, mold and other aeroallergens, and
weather), host factors (obesity, nutritional factors, infections, allergic
sensitization), and genetic factors (BA susceptibility loci on genes) [1].

Although underlying mechanisms of BA are not yet fully understood, they
may include airway inflammation, control of airway tone and reactivity [1].

The 2020 National Asthma Education and Prevention Program (NAEPP) use
the severity of BA classification. This classification includes intermittent asthma,
mild persistent asthma, moderate persistent asthma, and severe persistent asthma
[12, 13]. The severity of BA is determined by doctors based on the presence and
frequency of symptoms such as cough, wheezing, chest tightness or difficulty
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breathing, and night-time symptoms. The duration and intensity exacerbations and
the duration of remission are also taken into account. An important additional
instrumental method of research is the determination of the function of external
respiration, in particular the forced expiratory volume in 1 second (FEV1). In BA,
this indicator is less than 80% and the degree of its decrease determines the
severity of BA.

In contrast, the 2024 GINA qguidelines categorize BA severity as mild,
moderate, or severe [11]. Severity is assessed retrospectively from the level of
treatment required to control symptoms and exacerbations, as follows [13]:

. Mild BA: well-controlled with low-intensity treatment such as as-
needed reliever medication alone or with low-intensity controller treatment such as
low-dose inhaled corticosteroids (ICSSs).

. Moderate BA: well-controlled with low- or medium-dose 1CSS/long-
acting beta2-agonists (LABA).

. Severe BA: requires high-dose combination of ICSS/LABA to prevent
it from becoming uncontrolled, or asthma that remains uncontrolled despite this
treatment.

Therefore, inhaled medication can control BA symptoms and allow people
with BA to lead a normal, active life. In BA pharmacotherapy, our focus going
forward should be firmly on improving not only short-term symptoms, but also the

long-term respiratory and other health outcomes.

1.3.  Overview of modern guidelines for BA pharmacotherapy

A lot organization has issued guidelines for the pharmacotherapy of BA, but
most important is GINA. GINA was launched in 1993 in collaboration with the
National Heart, Lung, and Blood Institute, National Institutes of Health, USA, and
the WHO. GINA’s program is determined and its strategies for asthma care are
shaped by committees made up of leading asthma experts from around the world.
The GINA Scientific Committee prepares updates to guidelines each year, which

are made available on the GINA Website as they are completed. The Scientific
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Committee has developed a sophisticated set of procedures to review the world’s
literature with regards to asthma management and to update the GINA documents
to reflect this state-of-the-art information [14].

The aim of BA is to gain and maintain control of the disease (defined as
“asthma control”).

According to the GINA 2024 recommendations, 2 step approaches to BA
pharmacotherapy are proposed (Fig 1.1.).
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The recommendations for initial asthma treatment have 2 approaches. These
approaches differ in the initial treatment of asthma. 1 preferred approach is
maintenance and reliever therapy (MART). This option requires treatment with
low doses of ICSS only when patient needed during 1-2 steps. The ICSs of choice
iIs Formoterol. As a 2nd alternative approach initial treatment option, it is
preferable for patients with infrequent symptoms to take ICSS when taking SABA
rather than daily ICSs plus SABA as needed; this ensures that patients receive at
least some of their ICSs. At the 2 step, alternative approach, in constantly low
doses of ICSs are recommended. When using MART, at the 3 step, inhalation of
combinations of low doses of ICSs and LABA is recommended. At the 4 step, in
both approaches, doses of ICSS are increased to medium and combined with
LABA. If the treatment of patients at the previous steps is ineffective, for step 5, it
is recommended that patients with severe asthma be referred for expert assessment,
phenotyping, and add-on treatment [11, 16].

Recommendations include use of relevant ICSs-Formoterol devices (dry-
powder inhalers and pressurized metered-dose inhalers) and doses for anti-
inflammatory reliever therapy, according to age group and treatment step, as well
as the corresponding dosing regimens and maximum number of inhalations to be
taken in 1 day [11, 16].

Among other treatment options, also according to GINA 2024, before
prescribing the leukotriene receptor antagonist montelukast, physicians should
assess the benefits and risks and counsel patients about the risk of neuropsychiatric
events [11, 16].

For patients receiving ongoing treatment for severe BA who have had a
good response to type 2 target therapy, GINA recommends re-evaluating the need
for each asthma medication every 3 to 6 months and emphasizes that the patients
should not completely stop their ICSs-containing therapy [11, 16].

Thus, according to the GINA 2024 guideline, to achieve long-term “asthma
control”, all patients, regardless of the severity of BA and the step treatment should

receive IGCs and not refuse their use even with improved self-being.
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In confirmation of this opinion, it is necessary to say that in celebration of
World Asthma Day 2025, the GINA has chosen the theme “Make Inhaled
Treatments Accessible for All”. GINA emphasizes the need to ensure that people
with asthma can access inhaled medications that are essential both for controlling
the underlying disease and treating attacks. Doctors and allied health care
professionals including pharmacist are called upon to ensure that every person with
BA is prescribed evidence-based, essential, ICSs-containing medication in addition
to (or in combination with) reliever medication, to prevent the continuing
avoidable morbidity and mortality from BA [17].

“Asthma control” depends not only on the pharmacological agent but also on
the inhaler used for delivering the medication; hence, it is essential to match the
right inhaler with the right patient, taking into consideration the needs, abilities,
and preferences of each patient [18, 19]. The main classes of asthma inhaler
devices are small-volume nebulizers (SVNSs), pressurized metered-dose inhalers
(pMDiIs), breath-actuated inhalers (BAIs), dry powder inhalers (DPIs), and soft
mist inhalers (SMIs) [18, 20, 21].

Depending on the mechanism employed for storage and dispensation of the
drug, DPIs may be categorized as single-unit dose inhalers (each dose is loaded
before inhalation), multidose reservoir inhalers (entire supply of drug is
preloaded), or multiunit dose inhalers (single doses are individually sealed and
released on actuation) [18, 20]. Multidose reservoir DPIs protects the drug

formulation from moisture [18, 22].

1.4. The literature review on the role of the pharmacist in achieving
“asthma control”

Today, BA pharmacotherapy is carried out by family physicians on an
outpatient basis or by pulmonologists in hospitals, where patients with severe BA
are admitted. However, pharmacists can also make a useful contribution to

achieving “asthma control” due to their knowledge of pharmacology and clinical
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pharmacology of drugs and frequent contact with the patient when patients receive
prescription medications.
National Governors Association highlights the importance of pharmacists in
providing direct health care to patients in an integrated health care system [23].
The main areas of activity of the pharmacist in achieving “asthma control”

are presented in Figure 1.2 (Fig.1.2.).

/ Creating awareness among patient .
Screening and identification of patients regarding triggers for asthma

at risk of developing asthma/exacerbations exacerbations and providing
strategies to identify and avoid them

Role of

Recommending an individualized pharmacists
treatment based upon disease in asthma

severity, phenotype and control management

& ...'
Educating patients about disease, : : _
: Referring patients to specialists
management strategies, and ?
: : for further medical care
inhaler technique

Fig.1.2. Role of pharmacists in BA management [18]

Encouraging medication adherence
through patient counseling

One important strategy for improving “asthma control” is to educate patients
on the optimal use of their medications. And pharmacists have a key role to play in
this. One important strategy for improving asthma control is to educate patients on
the optimal use of their medications. And pharmacists have a key role to play in
this. The study E. Mehuys and co-authors showed whether pharmacist
interventions, focused on appropriate use of asthma medication and tailor-made to
the patient's current asthma control, would improve asthma control in adult patients
[24]. A 6-month randomised, controlled, parallel-group trial was conducted in 66
community pharmacies in Belgium. Patients were randomly assigned to receive
usual pharmacist care or a pre-defined pharmacist intervention. This intervention

mainly focused on improving inhalation technique and medication adherence. A
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pre-defined subgroup analysis of patients having insufficiently controlled asthma
at baseline showed that the intervention had significantly increased the Asthma
Control Test® score after 6 months compared with usual care. The intervention
also reduced, for the complete study group, reliever medication use and the
frequency of night-time awakenings due to BA. Inhalation technique and
adherence to controller medication were significantly better in the intervention
group [24].

Pharmacists also play an important role in ensuring that patients have a BA
action plan to follow. Written action plans, which can assist with the detection and
early treatment of exacerbations, are an important part of self-management [20].
BA action plans provide information on medications and their dosage, how to
recognize symptom worsening, and steps to be followed in the case of an
emergency [18, 25]. These individualized written action plans (ie, information on
when and how to increase the dose, duration of reliever medication treatment, and
when to seek medical help) along with information on the increased dosing of 1CSs
have been shown to improve asthma outcomes. These individualized plans should
be completed by HCPs to maximize adherence and minimize errors [18, 25].

Effective communication between the patient and pharmacist can help
achieve patient adherence to maintenance ICSs medications and prevent adverse
events and mortality associated with bronchodilator overuse in the absence of
ICSS [18].

Educating patients about mechanisms of action, adverse drug reactions, and
counselling on medication regimens are the most common tasks pharmacists
perform. Given this, it is important that pharmacists focus on improving patients’
understanding not only of the causes and symptoms of BA and inhaler technique,
but also of treatment regimens and the importance of adherence [26]. Medication
adherence is a multi-phased process including initiation of prescribed therapy,
implementation of therapy as prescribed, and subsequent persistence of the

treatment regimen [18, 27]. A study Gamble J. and co-authors has shown that
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healthcare provider interventions improve asthma treatment adherence, along with
reduced controller medication doses and hospitalizations [18].

An online survey of pharmacists was conducted from December 2022
through March 2023 in Jordan to investigate the knowledge, attitudes, and
practices of BA counselling and the barriers perceived by community pharmacists.
The study involved 416 community pharmacists who responded to a 5-part
questionnaire. These parts assessed socio-demographic and medical references
used to search for drug-related information, pharmacists’ knowledge, attitudes,
practices, and barriers to providing asthma counselling. The findings of the study
may inform future strategies to enhance the role of pharmacists in BA
pharmaceutical care [28].

In 2024, Aseel M. and co-authors conducted a literature review examining
the role of pharmacists in the Gulf Cooperation Council (United Arab Emirates,
Qatar, Kuwait, Oman, Saudi Arabia, and Bahrain) in the care of adult patients with
BA. The findings suggest a need to improve pharmacists’ knowledge of
demonstrating inhaler technique (mainly metered dose inhalers), advising on BA
management, and assessing “asthma control” and medication use. The review also
highlights the lack of research on pharmacist-led asthma interventions and

identifies training needs for pharmacists to participate in BA care [29].

Conclusions to Chapter 1

BA is a globally significant NCD with major public health consequences,
including high morbidity, and mortality in severe cases. BA is one of the most
common major NCD and for many, has a substantial impact on quality of life.

The aim of BA treatment is to gain and maintain control of the disease
(defined as “asthma control”). According to the GINA 2024 recommendations, to
achieve long-term “asthma control”, all patients, regardless of the severity of BA
and the step treatment should receive IGCs and not refuse their use even with

improved self-being.
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Pharmacists can play a leading role in helping asthma patients and their
physicians achieve and maintain “asthma control” by providing the patient with
necessary information about asthma medications, teaching the correct inhalation
technique for the medication. Pharmacists can also explain to the patient why they
need to take their ICSs regularly, clarifying questions about the side effects of
ICSs, and recommending measures to ensure adherence to the medication regimen.

However, in practice, pharmacists are not always able to fully implement the
proposed measures, so further research is needed to help improve the effectiveness

of pharmacists' participation in achieving “asthma control”.
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CHAPTER 2
RESEARCH METHODS

The master’s thesis was carried out in two stages: theoretical and practical.
At the first, theoretical, stage, a review of 36 sources of literature was conducted.
The purpose of the review was to summarize information on epidemiology,
classification, clinical features, modern approaches to BA pharmacotherapy, as
well as to study the results of studies on the role of pharmacists in different
countries in achieving ‘“asthma control”. The literature review allowed us to
formulate the tasks that need to be solved in the research process.

The practical stage of the study was conducted in a Pharmacy al Ghaith
belfaa Agadir Morocco and consisted of two parts. First, an analysis was
conducted of the range of drugs for the BA treatment available in the pharmacy
and their compliance with modern BA treatment guidelines. Secondly, the sales
volumes of drugs of different pharmacological classes for the pharmacotherapy of
asthma were studied. The sales analysis was conducted over three months (from
June to September 2024).

Then, a survey was conducted of working pharmacists of the pharmacy and
pharmacy students. By answering the questionnaire, all pharmacists agreed to
participate in the study.

The electronic version of the questionnaire in the form of Google Forms was
chosen for the survey. Google Forms is an online service for creating tests,
surveys, event registration forms, and collecting feedback. All information filled in
by respondents can be automatically converted into a table. Thanks to this Google
Forms feature, the responses received can be quickly analyzed [30].

Several advantages of Google Forms questionnaires can be highlighted [31]:

1.  There is no need to repeat the survey material for all respondents.

2. Communication with respondents is implemented without the need to
meet them in person, gathering them all together at the same time and in the same

place.
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3. Survey results are stored on the Internet and are constantly available.

4. Google Forms is a free tool for creating and sending surveys.

5. The questionnaire can be uploaded to a website or blog to provide a
secure way to collect data from website visitors.

6. Survey results are automatically processed and presented in the form
of graphs and charts.

To perform the practical part of the master’s thesis, a questionnaire in the
form of Google forms was developed, consisting of 4 parts and 22 questions.

The first part is general information (age, gender), information on education,
employment and interest in receiving new pharmaceutical information:

1. Please indicate your age.

2. Please indicate your gender.

3. Are you a student or have you already graduated from the University?
If you have graduated, please indicate the year.

4, Do you work in a pharmacy.

5. Are you interested in current information about new medicines or
methods of treating various diseases? Please select what sources of information do
you use?

The second part of questions was devoted to determining the level of general
knowledge of pharmacists about pharmacological classes of drugs for the BA
treatment, their side effects and methods of application:

1. Choose the pharmacological class of drugs used for on an as-needed
basis relief of asthma attacks.

2. Choose the pharmacological class of drugs used to achieve long-term
control of BA.

3. Choose the pharmacological class of drugs that affects the inflammatory
process in the bronchi in BA.

4. Choose the route of administration of corticosteroids in BA patients.

5. Choose which of the following doses of ICS are low, medium, and high

for Beclomethasone, Budesonide, Fluticasone.
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6. Indicate possible side effects when using ICSs.

The third part of questions determined the knowledge of pharmacists about
modern guidelines for BA pharmacotherapy.

1. What is the Guideline for BA pharmacotherapy?

2. How many steps do stepwise approach to BA pharmacotherapy?

3. What pharmacological class of drugs should all patients with BA
receive?

4. What pharmacological classes of drugs are included in combined
inhalation drugs for BA pharmacotherapy?

5. Which drug from the LABA is recommended by the GINA 2024 as the
drug of choice for the BA pharmacotherapy?

The fourth part of questions was assigned to respondents who work in
pharmacies. In this block, the questions were formulated in such a way as to
determine the practical implementation of the pharmacist's role in achieving
“asthma control”.

1. Do you explain to patients the technique of using an inhaler on your
own initiative?

2. How often are you asked to explain how to use an inhaler?

3. Which inhalers devices should be recommended to patients with BA
according to current recommendations for asthma pharmacotherapy?

4, Do you ask patients who only purchase a LABA or SABA whether
they have an ICS? If they don't have them, do you explain why they need them?

5. Do you explain to patients the need to take an ICS continuously?

6. Do you explain to patients methods to prevent side effects of ICS?

To analyze the data obtained, the results of automatic processing of Google
Forms were used, as well as the programs MS Excel for Windows XP, SPSS
10.0.5 for Windows Microsoft Office were used. Statistical characteristics of
variables were presented using percentage ratios and Fisher's exact test arithmetic
means (M) + standard deviations (SD). Fisher's exact test (also Fisher-Irwin test) is

a statistical significance test used in the analysis of contingency tables. It can be
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used for small sample sizes. It belongs to the class of exact statistical methods
because it allows for the significance of deviations from the null hypothesis (e.g., p
— values) [32]. To calculate Fisher's exact test, an online calculator is used.
(https://www.omnicalculator.com/statistics/fishers-exact-test). The results of all

statistical procedures were considered significant at p<0.05.

Conclusions to Chapter 2

During the study, methods of data analysis and generalization, the survey
method and statistical methods of processing the obtained data were used. The
research materials used were sales reports of various pharmacological classes of
drugs for the BA pharmacotherapy and questionnaires in the Google Forms, which

were answered by pharmacists.
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CHAPTER 3
THE RESULTS OF THE RESEARCH.
THE DISCUSSION OF THE RESULTS

3.1. General characteristics of pharmacists participated in the survey

The survey was attended by 29 pharmacists aged 21 to 41 years, with an
average age of 22.85+4.76 years.

The distribution of survey participants by gender is presented in Fig. 3.1.: 10
female (34,48%) and 19 male (65,52%).

Gender distribution

= MALE = FEMALE

Fig. 3.1. Distribution of pharmacists by gender

The survey was attended by 25 5th year students of the National University
of Pharmacy studying in English and 4 pharmacists who have already completed
their education. Among the survey participants who have already completed their
education, the distribution by University graduation dates was as follows: 2017 to
2022 (1-5 years later) — 2 pharmacists (6.9% of applicants) and 2007 to 2017 (10
years later) — 1 pharmacist (3.45% of applicants).

Given that the master's thesis is devoted to the role of the pharmacist in

achieving asthma control, the next question of the questionnaire concerned the
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employment of respondents. Among the respondents, 12 (41,38%) are full-time
pharmacist, 5 (17,24%) have experience working in a pharmacy, but aren’t
currently working, 12 (41,38%) don’t work at all (Fig. 3.2.). It is noteworthy that
of the full-time pharmacists, 7 (58,33%) are 5th year students of the National

University of Pharmacy.

Employment distribution

= work permanently in pharmacy = aren't currently working don’t work at all

Fig. 3.2. Distribution of respondents by employment

19 (65,52%) pharmacists responded positively to the question about their
interest in receiving new pharmaceutical information. Among the sources of
information, 4 (21,05%) pharmacists indicated articles in scientific journals, 6
(31,58%) — information from the Internet, 5 (26,32%) — Guidelines, and 4
(21,05%) pharmacists indicated recommendations from colleagues. Unfortunately,
only a little more than 47% of pharmacists (including all full-time pharmacists)
read scientific articles and modern guidelines, that is, receive information with an
evidence base. Unfortunately, only a little more than 47% of pharmacists
(including all full-time pharmacists) read scientific articles and modern guidelines,

that is, receive information with an evidence base. Thus, about 53% of respondents
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do not pay sufficient attention to improving their knowledge of pharmacology,
pharmacotherapy, and clinical pharmacy.

Thus, among the surveyed pharmacists, the majority was male of 5th year of
study working in a pharmacy or have experience working in a pharmacy and prefer
to obtain new pharmaceutical information from the Internet sources or from the

colleagues-pharmacists.

3.2 Analysis of pharmacists' knowledge regarding the clinical and
pharmacological characteristics of drugs for BA pharmacotherapy

One of the areas of work of a pharmacist is informing BA patients about the
mechanisms of action of the pharmacological classes of drugs that they should take
to treat the disease, about their possible side effects and effective methods of
application.

When choosing pharmacological classes of drugs for on an as-needed basis
relief of asthma attacks, the majority of pharmacists — 23 (79.32%) — chose
SABA (Fig.3.3.).

Drugs to relieve an asthma attack

0%

79,32%

m|CS mLABA SABA = LM

Fig. 3.3. Selection of pharmacological class of drugs for on an as-needed

basis to relieve an asthma attack
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The mechanism of action SABA involves bronchodilation through
adrenergic stimulation via the beta-2 receptors on airway smooth muscle cells. The
hallmark SABA is the drug Salbutamol, which has an onset of action of less than 5
minutes and therapeutic effect duration between 3 to 6 hours [33]. More than 17%
of pharmacists believe that ICSs can have a quick effect and relieve a BA attack,
although it does not correspond to the mechanism of action of 1GSs. 1 pharmacist
believes that asthma attacks can be stopped with LABA. Among those who gave
incorrect answers, only unemployed students were included.

When choosing drugs to achieve long-term “asthma control” symptoms, the
majority of pharmacists 23 (71.76%) correctly chose ICSs (Fig.3.4). It is ICSs that
allow to provide long-term “asthma control” due to their mechanism of action.
ICSs suppress inflammation mainly by switching off multiple activated
inflammatory genes. ICS enhance the beta-adrenergic response to relieve the
muscle spasm. They also act by reversing the mucosal oedema, decreasing vascular
permeability by vasoconstriction. ICSs work directly at the cellular level by
reversing capillary permeability and lysosomal stabilization to reduce
inflammation. The onset of action is gradual and may take anywhere from several
days to several weeks for maximal benefit with consistent use. Metabolism is
through the hepatic route, with a half-life elimination of up to 24 hours [34]. 5
(17,24%) pharmacists believe that long-term “asthma control” can be achieved by
using LABA. But this is not entirely correct. LABA can reduce bronchospasm for
a long time (compared to the SABAs, with up to 15 minutes for Salmeterol and a
duration of effect of at least 12 hours) [33], but at the same time don’t affect the
inflammatory process in the bronchi, which is the main cause of the development
of BA. LABAs are generally added as second-line treatment in asthma that has
failed symptomatic relief with SABAs and ICSs. 3 (10%) pharmacists believe that
long-term “asthma control” can be achieved by using LM. LM blocks CysLT1
receptors, which are bound by cysteinyl leukotrienes (LTC4, LTD4, and LTEA4)

and cause bronchoconstriction, increased vascular permeability, eosinophil
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recruitment, and chronic inflammation [35]. However, their efficacy is

significantly inferior to ICS.

Drugs to achieve long-term "astma control "

mICS = LABA SABA =® LM

Fig. 3.4. Selection of pharmacological class of drugs to achieve long-term

“asthma control”

To clarify pharmacists' understanding of the anti-inflammatory properties of
drugs for the treatment of asthma, a question was asked about the choice of drugs
that affect the inflammatory process in the bronchi. The distribution of answers
was similar to the previous question. 25 (86,2%) pharmacists chose ICSs, 4
(13,79%) pharmacists chose LM. No pharmacist chose SABA and LABA
(Fig.3.5.). That is, the vast majority of pharmacists (from nearly 72% to 86%)
understand that it is ICSs that have the greatest anti-inflammatory effect on the
bronchi and allow for long-term “asthma control”.

When asked about the route of administration of ICSs, all 100% of
pharmacists chose the answer "inhalation". ICSs are administered through the
inhalation route directly to their sites of action. This mode of administration
decreases the dose required for the desired effect as it bypasses the first-pass
metabolism in drugs taken orally. The reduced systemic bioavailability also

minimizes side effects [34].
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Drugs affected the inflammatory process in the
bronchiin BA

m |CS = LABA SABA = LM

Fig. 3.5. Selection of pharmacological class of drugs affected the
inflammatory process in the bronchi in BA

The stepwise approach to BA pharmacotherapy involves a gradual increase
in the dose of ICS: in steps 1-2, low doses of ICSs are used; in steps 3, medium
doses in combination with LABA, and in steps 4-5, high doses of ICSs are
combined with LABA. Therefore, it is important for pharmacists to understand the
correct dosages of ICSs and to explain these issues to patients with BA. The
literature provides a classification of dosages depending on the specific drug and
the type of inhaler used to deliver ICS to the bronchi. The 3 most common ICSs
were selected for the survey: Beclomethasone, Budesonide, Fluticasone. The

distribution of correct answers by pharmacists is given in the table (Table 3.1).

Table 3.1
Distribution of pharmacists' knowledge about ICS doses
Low-dose Medium-dose High-dose
Beclomethasone 20 (68,96%) 22(75,86%) 21 (72,41%)
Budesonide 22(75,86%) 19 (65,52%)* 20 (68,96%)
Fluticasone 24 (82,76%) 25 (86,20%)* 23 (79,31%)

*p<0,05 significance of difference in answers
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The results of the survey showed that more than 65% of pharmacists are
correctly oriented in choosing ICSs dosages. A significant (p<0,05) difference in
the responses was established only between the choice of medium doses for
Budesonide and Fluticasone. At the same time, 100% of pharmacists who work
full-time or have experience working in a pharmacy gave correct answers. Thus,
the practical activity of a pharmacist contributes to increasing his knowledge about
the peculiarities of dosages of medicinal products, in particular 1CSs.

Another important area of pharmacist work is informing patients about
possible side effects of drugs and explaining ways to prevent these effects. Many
patients with BA are afraid to use ICSs because of the possible development of
side effects. Therefore, clarifying pharmacists' knowledge about the side effects of
ICSs is an important element of their participation in achieving “asthma control”.

Analyzing pharmacists' responses to side effects of ICSs, it was found that
from 24% to nearly 38% of ICSs have such systemic side effects as arterial

hypertension, hyperglycemia and obesity (Fig.3.6.).

Side-effects of ICS

62,06%

. . 34,48%

m Arterial hypertension ® Dysphonia = Hyperglikemia m Obesity = Oral candidiasis = Reflex cough

Fig.3.6. Analysis of pharmacists' knowledge about side effects of ICSs

The development of systemic side effects is possible only with prolonged

use of high doses of ICSs, which is quite rare in BA. Other potential systemic
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adverse effects of ICSs are rare and/or clinically insignificant, including cataracts,
glaucoma, hypothalamic-pituitary-adrenal axis dysfunction, and impaired glucose
metabolism [34]. From 62% to 93% of pharmacists are correctly oriented in
possible local side effects such as dysphonia, oral candidiasis, and reflex cough.
Local adverse effects of ICSs are less common with low-dose ICSs than with high-
dose ICSs. These adverse effects are also mitigated by spacer use when taking the
medication via metered-dose inhalers [34]. 93% of pharmacists point to the
possible development of oral candidiasis is another common complaint among
users of ICSs. It is noteworthy that, as in previous answers about the dosage of
ICSs, 100% of full-time pharmacists and those who had experience working in

pharmacies answered the question about the side effects of ICSs correctly.

3.3.  Analysis level of general knowledge of pharmacists about modern
recommendations for BA pharmacotherapy

Pharmacotherapy of any kind is developed based on evidence-based
medicine (EBM). EBM uses the scientific method to organize and apply current
data to improve healthcare decisions. Thus, the best available science is combined
with the healthcare professional's clinical experience and the patient's values to
arrive at the best medical decision for the patient [36]. Therefore, it is very
important for pharmacists to know current guidelines, which they can use to
improve their knowledge and apply them to achieve “asthma control”. When asked
which guideline should be used for BA pharmacotherapy, 25 (62,54%) pharmacists
chose the guideline GINA 2024 (Fig.3.7). It is important to know that the GINA is
updated annually and the latest protocol for today should be used — GINA 2024.
Almost 24% of pharmacists chose the GOLD guideline, which regulates the
pharmacotherapy of chronic obstructive pulmonary disease, not BA. 3 (10,34%)
pharmacists chose the American Heart Association guideline, which regulates the
pharmacotherapy of cardiovascular diseases.

To understand the level of knowledge about modern approaches to BA

pharmacotherapy, pharmacists were asked several questions about the peculiarities
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of the organization and selection of pharmacological classes for the treatment of
BA.

Guideline for BA pharmacotherapy

3%

10,34% ‘

m GINA 2024 m GOLD 2024 m AHA 2024 m NAEPP 2020

Fig.3.7. Pharmacists’ choice of Guideline for BA pharmacotherapy

When asked how many steps are there in the step therapy of BA 8 (24,13%)
pharmacists answered that there are 2. In our opinion, this answer is due to the fact
that pharmacists confused the concepts of steps and approaches to BA
pharmacotherapy (steps — 5, and approaches — 2). But a little more than half of
the pharmacists — 58,62% — answered correctly. 5 (17,25%) of pharmacists are

not at all familiar with the stepwise approach to BA pharmacotherapy (Fig.3.8.).

Steps of BA pharmacotherapy

) 3,24%
m 2 steps ®m3steps ®m4steps m5steps m®6steps

Fig.3.8. Analysis of pharmacists' knowledge about stepwise approach to BA
pharmacotherapy
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These results indicate an insufficient level of knowledge among pharmacists
of modern BA treatment guidelines.

When asked about the mandatory pharmacological class should all patients
with BA receive, almost 70% answered ICSs, and 17.24% chose SABA (Fig.3.9).
In our opinion, the choice of SABA by pharmacists is due to the fact that these
drugs are used to relieve asthma attacks (achieve a short-term effect) in all patients,
but it is precisely ICS that are needed to achieve a long-term “asthma control” in
the treatment of BA. The number of pharmacists who choose ICSs for all patients
with BA isn’t significant different from the number of pharmacists who are aware
of the anti-inflammatory properties of ICSs in BA. Unfortunately, almost 14% of
pharmacists aren’t guided in the correct choice of pharmacological class of drugs
for all patients with BA. This result indicates the need to improve pharmacists'
knowledge of modern approaches to BA pharmacotherapy. Among such
pharmacists there was not a single permanently employed pharmacist. Most 14%
of pharmacists are not familiar with the correct choice of pharmacological group of

drugs for long-term “asthma control” in all patients with BA.

Mandatory pharmacological class should receieved
all patients with BA

3,44%

>

m|CS = LABA SABA = LM

Fig.3.9. Analysis of pharmacists’ knowledge about mandatory

pharmacological class should received all patients with BA
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When asked which groups of drugs are recommended for combination
inhalation therapy of BA the vast majority of 25 pharmacists — 86,20% — chose
the correct answer IGSs + LABA. No pharmacist chose the combination ICSs+
LM because the question was specifically about the inhalation use of drugs
(Fig.3.10.). It is also important for pharmacists to understand that the
implementation of combination therapy should be carried out using a fixed-dose
combination in a single inhalation device. This approach to BA pharmacotherapy
can bring benefits by reducing critical errors in inhaler management, improving
adherence to treatment and reducing costs, while maintaining the same clinical
effectiveness. All of these benefits should be explained by pharmacists to patients
when choosing drugs for combination inhalation therapy of BA. GINA 2024
emphasizes the need to counsel patients about the potential risk of neuropsychiatric
adverse events associated with taking LM [11]. Only 5 (13,68%) pharmacists
aren’t sufficiently knowledgeable in choosing drugs for combined inhalation

therapy, and there are no full-time working pharmacists among them.

Pharmacological classes for combination ingalation
BA pharmacotherapy

3,44%

m |CS+LABA m |CS+SABA
SABA+LABA m |CS+LM

Fig.3.10. Analysis of pharmacists' knowledge about pharmacological classes

of drugs is included in combined inhalation drugs for BA pharmacotherapy
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The GINA 2024 guideline emphasize that the drug of choice from the
LABA for combination inhalation therapy is Formoterol. This recommendation is
based on the availability of data from randomized controlled trials and meta-
analyses on the long-term safety and efficacy of the combination of
Beclomethasone (ICSs) and Formoterol (LABA). There is currently no evidence
for the safe and effective use of the combination of ICSs with Salmeterol (LABA).
Indacaterol and Vilanterol are recommended for patients who have had a history of
asthma exacerbations in the previous year [11]. In this regard, it is important that
pharmacists recommend to patients the choice of combination inhaled medications
based on Formoterol. Among the pharmacists surveyed, 17 (58,62%) chose
Formoterol and 10 (34,5%) Salmeterol as their drug of choice (Fig.3.11.). Among
the pharmacists who gave the correct answers were all full-time working
pharmacists and 3 students who had experience working in a pharmacy, and 2

students who were completing their studies.

LABA is recommended by the GINA 2024
as the drug of choice for the BA pharmacotherapy

3,44% 3,44%
) (]

m Salmeterol m Formoterol
Indacaterol m Vilanterol

Fig.3.11. Analysis of pharmacists' knowledge about which drug from the
LABA is recommended by the GINA 2024 as the drug of choice for the BA

pharmacotherapy
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Summarizing the results of the analysis of pharmacists' knowledge of
modern recommendations for BA pharmacotherapy, we can say that only slightly
more than 60% of pharmacists know which guidelines regulate BA treatment and
how many steps the stepwise approach to BA treatment has. Almost 70%
understand that all patients with BA should receive ICSs and more than 85% know
that starting from step 3 they should be combined with LABA. However, only
about 60% know that Formoterol should be used for this. It is noteworthy that
pharmacists who work full-time are almost 100% correctly oriented in modern

recommendations for BA pharmacotherapy.

3.4. Assessment of the practical implementation of the pharmacist’s role
in achieving ""asthma control™

The literature describes in sufficient detail the areas of activity of
pharmacists that contribute to achieving “asthma control”. But it is important to
know to what extent pharmacists realize their capabilities during their practical
activities in the pharmacy. To study this aspect, only full-time pharmacists
answered the last part of the questionnaire, devoted to the practical implementation
of the pharmacist's role in achieving "asthma control".

The GINA 2024 recommendations pay special attention to teaching patients
the correct technique for using inhaled medications. Patient education is one of the
important areas of pharmacists' work. Only 5 (48%) working pharmacists on their
own initiative teach patients how to use an inhaler. But this indicator isn’t
significant according to Fisher's exact test (pemp. = 0.82; p = 0.206). At the same
time, 11 (91,66%) pharmacists respond to patients' requests, which is a significant
majority (eemp. = 4.826; p < 0,05) (Fig.3.12.). In our opinion, the pharmacist's
routine workload limits his ability to provide patient education on his own
initiative. Perhaps consideration should be given to assigning such authority to a
specific pharmacist who has the best knowledge on this issue.

A very important issue is the choice of inhalation device, with which the

inhaled drug will be delivered to the lungs. When asked about the recommended
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type of inhalation device, 7 (58,33%) pharmacists answered that they choose it
according to the drug prescribed to the patient with BA. 3 (25%) answered that
they do not pay attention to this. 2 (16,66%) chose dry powder inhalers (DPIs)
which is in the GINA 2024 guidelines. The number of pharmacists who don’t pay
due attention to the choice of inhalation device is significantly higher (Qey. =
1.693; p = 0.0453). Thus, pharmacists do not pay enough attention to the

importance of choosing an inhalation device for a specific patient to deliver the
drug to the lungs.

Explanation to patients the technique of using an inhaler

100,00%

91,66%

90,00%
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50,00% ‘0
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10,00%

0,00%

own initiative

patient requests
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Fig.3.12. Educating patients on the correct use of inhalers by pharmacists

The survey results showed that 8 (66,66%) pharmacists ask patients who buy
LABA or SABA whether they have ICS. However, only 6 (50%) explain the need
for ICSs treatment and recommend purchasing ICSs to patients with BA. The
number of pharmacists who ask patients about their ICSs is significantly higher

than those who do not (¢... = 1.665; p = 0.048). However, no significant
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difference was found between the number of pharmacists who counsel patients
about the need to use ICSs.

When asked whether they explain to patients the need for continuous ICS
use, 8 (66,66%) pharmacists (a significantly majority — @, = 1.665; p = 0.048)
answered "yes" provided that patients ask about the duration of ICSs use.

We obtained similar results in response to the question of whether
pharmacists explain methods to prevent side effects of ICSs: 8 (66,66%)
pharmacists advise patients on this issue, which is a significantly majority — Qe
=1.665; p = 0.048.

Evaluating the practical implementation of the pharmacist's role in achieving
“asthma control”, it was found that pharmacists don’t pay enough attention to
teaching patients how to use inhalation devices on their own initiative and do not
pay due attention to the choice of inhalation device. At the same time, the
significantly (p<0,05) majority of full-time pharmacists are interested in whether
patients have ICSs, explain the need for continuous long-term use of ICSs, and

advise on the prevention of side effects from ICSs use.

3.5. Analysis of sales of drugs for the BA pharmacotherapy

An analysis of sales of drugs for the BA pharmacotherapy was conducted
over three months (from July to September 2024) in a Pharmacy al Ghaith belfaa
Agadir Morocco. During this time, 413 packages of drugs for the BA treatment
were sold. The analysis was conducted according to the following pharmacological
classes recommended by GINA 2024: ICSs, SABA, LABA and LM. Almost 68%
of sales were SABAs, while ICSs sales were only about 21%. Sales volumes of
LAVA were even smaller — 9% (Fig.3.13.).

Next, an analysis of sales was conducted for separate drugs from different
pharmacological classes (Fig.3.14.). Among ICSs, Fluticasone sales were
significantly higher compared to both Beclomethasone (¢, = 8.211; p<0,01) and
Budesonide (@evn, = 7.504; p<0,01). Among LABA, Salmeterol e sales were
significantly higher compared to Formoterol (¢eu, = 2.244; p=0,0124). There was
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no significant difference between LM sales, although Montelukast was sold more
quantitatively. An analysis of LAVA sales demonstrated that a drug whose

effectiveness doesn’t have a sufficient evidence base is likely to be sold more.

Sales of drugs for the BA pharmacotherapy
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H SABA
m LABA
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Fig.3.13. An analysis of sales of different pharmacological classes of drugs

for the BA pharmacotherapy
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Fig.3.14. An analysis of sales was conducted for separate drugs for BA

pharmacotherapy from different pharmacological classes
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Considering the results of a survey of pharmacists, which showed that only
about 59% know that Formoterol is the recommended drug of choice, it becomes
clear that there is an urgent need to improve the role of the pharmacist in achieving
“asthma control”.

Next, an analysis of sales of combined inhalation drugs for the BA treatment

was conducted (Fig.3.15.).

Sales of combined inhalation drugs
for the BA pharmacotherapy

B Fluticasone + Salmeterol
M Budesonide + Formoterol
Beclomethasone + Formoterol

M Fluticasone + Vilanterol

3.15. An analysis of sales of combined inhalation drugs for the BA

pharmacotherapy

Analyzing the sales of combined inhaled drugs consisting of ICSs and
LAVA, it was found that the combination of Fluticasone + Salmeterol was
significantly more sold than the combinations of Formoterol with Budesonide
(Qenm. = 1.902; p=0,0286) and Formoterol with Beclomethasone (e = 2.871;
p=0,002). However, if we compare the total sales of combined drugs containing
ICSs and Salmeterol or Fromoterol, no significant difference was found, they were
the same.

Analysis of sales of drugs for the BA treatment of asthma showed a

significant predominance of sales of SABA over both ICSs and LABA. Among
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ICSs, sales of Formoterol prevailed, and among LABAs — Salmeterol. Modern
guidelines have proven greater effectiveness of Formoterol. But sales of
combination drugs correspond to modern guidelibes: total sales of combinations of

Formoterol with ICS probably prevailed.

Conclusions to Chapter 3

During the master's thesis, it was interviewed 29 pharmacists aged 21 to 41
years, among which male predominated, and among them there were 41.38% of
full-time pharmacists. Analysis level of general knowledge of pharmacists about
pharmacological classes of drugs for the BA treatment, their side effects and
methods of application demonstrated that the significantly (p<0.05) majority of
pharmacists are guided by the choice of pharmacological classes of drugs for short-
term symptom control (SABA) and long-term symptom control (ICSs). It is also
important for most pharmacists to know about the anti-inflammatory properties of
inhaled ICS and to focus on low, medium and high-doses of these drugs. However,
from 24% to nearly 38% of pharmacists believe that ICSs may cause systemic side
effects such as arterial hypertension, hyperglycemia and obesity.

More than 60% of pharmacists know what guidelines regulate BA
pharmacotherapy and know about the stepwise approach to treatment. Just fewer
than 70% of pharmacists are aware of the need for continuous use of ICSs by
patients with BA, and more than 86% know about the need for combination
inhalation therapy of ICSs and LAVA with 3 steps of BA pharmacotherapy. But
pharmacists aren’t sufficiently guided by the recommendations of the GINA 2024
regarding the choice of LABA, which is also confirmed by the likely low sales of
the recommended Formoterol.

Analysis of sales at the pharmacy of drugs for the treatment of asthma
showed their non-compliance with modern recommendations. Sales of SABA and
Salmeterol, whose effectiveness is lower than Formoterol, significantly (p<0.05)

prevailed. But sales of combination drugs comply with modern recommendations:
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total sales of combinations of Formoterol with ICS significantly (p<0.05)
prevailed.

Assessment of the practical implementation of the pharmacist's role in
achieving "asthma control" demonstrated that pharmacists don’t pay due attention
to teaching patients to independently use inhalation devices and do not pay due
attention to the choice of inhalation device. At the same time, a significant
(p<0.05) majority of full-time pharmacists are interested in whether patients have
ICSs, explain the need for continuous long-term use of ICSs, and advise on

preventing side effects from ICSs use.
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CONCLUSIONS

1. 36 sources of literature were studied and the main areas of pharmacist
work aimed at achieving “asthma control” were described.

2. To study the role of the pharmacist in achieving “asthma control”, a
questionnaire was developed, consisting of 4 parts and 22 questions.

3. The survey was attended by 29 pharmacists aged 22.85+4.76 years; 10
female (34,48%) and 19 male (65,52%). Among the respondents, 12 (41,38%) are
full-time pharmacist, including 7 (58,33%) are 5th year students of the National
University of Pharmacy.

4.  An analysis of general knowledge of pharmacists about
pharmacological classes of drugs for the BA treatment, their side effects and
methods of application demonstrated that the significant (p<0.05) majority of
pharmacists are guided by the choice of pharmacological classes of drugs for short-
term symptom control (SABA) and long-term symptom control (ICSs). It is also
important for most pharmacists to know about the anti-inflammatory properties of
inhaled ICSs and their doses. However, from 24% to nearly 38% of pharmacists
believe that ICSs may cause systemic side effects.

5. An analysis of knowledge of pharmacists about modern guidelines for
BA pharmacotherapy showed that more than 60% of pharmacists know what
guidelines regulate BA pharmacotherapy and know about the stepwise approach to
treatment. Just fewer than 70% of pharmacists are aware of the need for continuous
use of ICSs by patients with BA, and more than 86% know about the need for
combination inhalation therapy of ICSs and LAVA with 3 steps of BA
pharmacotherapy. But pharmacists aren’t sufficiently guided by the
recommendations of the GINA 2024 regarding the choice of LABA, which is also
confirmed by the likely low sales of the recommended Formoterol.

6.  Analysis of sales at the pharmacy SABA and LABA showed their

non-compliance with modern recommendations. But sales of combination drugs
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comply with modern guidelines: total sales of combinations of Formoterol with
ICSs significantly (p<0.05) prevailed.

7. An analysis of practical implementation of the pharmacist's role in
achieving “asthma control” demonstrated insufficient practical implementation of
this role. The pharmacists don’t pay enough attention to teaching patients to
independently use inhalation devices and do not pay due attention to the choice of
inhalation device. At the same time, a significant (p<0.05) majority of full-time
pharmacists are interested in whether patients have ICSs, explain the need for
continuous long-term use of ICSs, and advise on preventing side effects from ICSs

use.
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Bronchial asthma (BA) 15 one of the most commen major non-commmumeable
disease and for many, has a substantial impact on quahity of hie. The Global Bronchial
asthma Report indicates that the global prevalence of BA 15 9.1% among children,
11.0% among adolescents, and 6.6% among adults. BA affected an estmated 262
mulhon people m 2019 [3 Global) and cawsed 435 000 deaths.

The mam mechamisme: of BA development may mclude arway mflanmmation
control of arway tone and reactivity. The aim of BA 15 to gain and mamtan control of
the disease (defined as “asthma contol™). Inhaled medication can confrol BA
symptomys and allow people with BA to lead a nommal actve hfe Inm BA
phamacotherapy, our focus going forward should be fmly on mproving oot ooly
short-term symptoms, but also the long-term respiratory and other health cutcomes.

Pharmacists, together with outpatient and mpatient phy=micians, can play an
mnportant role m achieving “asthma contrel”. Effechive commmumication between the
pattent and pharmacst can belp aclueve patient adherence fo maintenance ICS
medications and prevent adverse events and mortality associated with bronchodilator
overuse n the absence of ICS. Educating patients about mechamsms of achon, adverse
drug reactions, and counsehng on medication regimens are the most common tasks
patents’ understandimg not only of the cawses and symptoms of BA and inhaler
techmque, but also of treatment regimens and the importance of adherence.

The pupose of the research was to study pharmacists” knowledge regarding anti-

To achieve the research pwpose, a queshonnaire was developed, consisting of 4
parts and 22 questions. One part of the queshonnaire was devoted to studying the level
of knowledge of pharmacists about ant-inflamsmatory BA therapy. The swvey was
attended by 29 phammacists aged 21 to 41 years; 10 female (34.48%) and 19 male
(65,52%).

62.54% of surveyved pharmacists know that asthma pharmacotherapy 15 regulated
by the Global Imtiative for Asthma (GINA) 2024 gwdelines. 58.62% of the surveyed
pharmacists know about the step-by-step approach to BA treatment, whoch consists of
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3 steps. 51.72% of the swmveyed pharmacists know about the exastence of 2 approaches
to BA treatment according to the GINA 2024 pmdelme

When azked about the moandatory pharmacelogieal class should all patients with
BA recerve, almost 70%% answered mhaled corhicostermds (ICS), and 17.24% chose
short-acting betz-agonsts (SABA). In our opimon, the chowee of SABA by phammamsts
15 due to the fact that these drugs are used to eheve asthma attacks (achieve a short-
term effect) m all patients, but 1t 15 precisely ICS that are needed to achieve a long-term
“asthma control” m the treatment of BA. The number of pharmacists who choose ICS
for all patients with BA 1=n't igmficant different from the mumber of pharmacists who
are aware of the anb-mflamymatory properties of ICS m BA

When asked which groups of drugs are recommended for combination inhalaton
therapy of BA the vast majonty of pharmacists — 86, 20% — chose the comect answear
IGS + long-acting betz-agomsts (LABA). It 15 also mportant for pharmacists to
understand that the pnplementation of combination therapy should be camed out u=sing
a2 fxed-dose combimation m a smgle mwhalzbon device. This approach to BA
pharmacotherapy can brmg benefits by reducing entical emors m inhaler management.
mproving adherence to treatment and reducing costs, while mamfamming the same
climical effectrveness. All of these benefits should be explamed by pharmacists to
patients when choosing drgs for combination mhalahon therapy of BA.

Certan difficulfies were cansed by the choice of a drug from the pharmacological
class LABA. The GINA 2024 sndehne emphasize that the dmg of choice from the
LABA for combinaton mhbalafion therapy 15 Formwotercl. This recommendation 15
based on the avanlabality of data from randomzed controlled tnaks and meta-analyses
on the long-term safety and efficacy of the combination of Beclomethasone ICS and
Fommoterol LABA There 15 cunrently no evidence for the safe and effective use of the
combinzhon of ICS wath Salmeterol (LABA). Indacatersl and Vilanferol are
recommended for patients who have had a hnstory of asthoa exacerbations m the
previous year. Among the phammacists surveyed 58,62% chose Formoterol and 34.5%
Salmeterol as thewr dmg of choice

Summanzng the results of the analymis of phamamsts’ knowledge of moden
recommendanons for BA pharmacotherapy, we can say that only shightly more than
6% of pharmacists know which gundelmes regulate BA treatment and bowr mamy steps
the stepwise approach to BA treatment has. Almost 70% understand that all patients
with BA should recerve ICS and more than 85% know that starting from step 3 they
should be combined with LABA However, only about 60% know that Formoterol
should be used for thas. It 15 noteworthy that pharmacists who work all the tme are
almost 100%: comrectly onenfed in moden recommendations for BA pharmacotherapy.

The results of the study indicate the need to meorease the level of knowledge of
modemn recommendations for the BA treztment 1 order to mprove thenr parbcpation
m achieving “asthma control”.
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APPLICATION C

00 MizEapoIEa BEAVECEC-TPASTEYED E0HE-SDEETLE MOT00HS BILERS T2 CTYISHTIE
vAETYATRHI MATAHHE CTEOPEHHE HOBHY MEAPCREHY 3ACOEEB:

clinical problem, both as a sympiom of a range of other conditions much as asthma, chropic obstractve
pulmonary diseaze, pasmoesophageal refh, and as a problem in its own right in patients with chronic
cough of imknown erigin. Therefiore, understanding the clinical and pharmacological aspects of the
ratipnal use of owver-the-counter (0TC) cough medications is absoluiely essential for the modem
pPharmaceutical profeszipnal.

Aim. Eesearch on the range of OTC medicines usad in the oeamnent of cough and presented
o0 the pharmacentical market; development of questionoaires for surveying pharmacentcal workers
ind senior students of specialty 225 Pharmacy and Indusinal Phammacy of the Natiom] University of
Pharmacy regarding their awarsnes: of the rational nse of these medicines; conducting anonymons
guestiormaires amons the specified contingents; analyzis of the respondents’ answers.

MMaterials amd methods. To achieve the research goal, the followng metheds were wed in
the work: biblicsemantic analysis of scientific literamre, seciological survey (questonnaire],
statistical processmg of results, system anakysis.

Resulis and discossion. Bazed on the resulis of the analysis of data from open information
sources, we condacted a study of the aogs of OTC dmigs wsed m the weatment of cough, created a
guestwormaire that incloded guoestons about the nomenclatore, pharmacological propertes, side
effects, feabures of use and phammaceutical care when dispensing anpfrassive, expectorant, macelyiic
ind other drugs wsed m the oeamnent of this sympinm, and conduced a survey of respondents.

Conclesions. The resulis of the sdy allowed us fo assess the level of awarsmess of
Pharmaceutical workers and shudents regarding the clinical and pharmacelogical aspecis of the
ratiomal use of OTC drogs for the meamment of congh.

RESEARCH INTO THE PHARMACTST'S ROLE
N ACHIEVING “ASTHAMA CONTROL"™
Majla Grme
Scientific superviser: Zhabotynska W,
Wational University of Pharmacy, Kharkiv, Ukraine
majlagrime | W Epmail com

Imtredwciion. Browchial asthma (BA) i= a globally siznificani pon-compmmicable disease
with major poblic bealth consequences, incloding hizh merbidity, and mortality in sewers cases.
Today, BA phamacothempy is camied ouf by family physiciams on an ouipatient basis or by
pulmonologists in hospifals; bowever, pharmacists can also make a nsefol conmbuton to ackisving
“asthma comiral™ dus fo their knowledze of pharmacelogy and clinical pharmacology of drugs and
freguent coofact with the patent when patismiz receive prescription medications. Sfudving the
praciical mmplementation of the phammacist's role in achisving “asthma conirol ™ will allow identifying
problematic issues and sugzestmz ways o solve them
Aim The pupose of the research was w0 stody pharmacist’s role in achisving “asthma
comtral™.

Materials and methods. To achieve the research purposs, a questionnaire was developed,
consisting of 4 parts and 11 guestions. The survey was arendsd by 29 pharmacizts aged 21 o 41
years; 10 female [32,258%2) and 19 male (65,.52%¢). Among the respondenis, 12 (41,358%:) are full-ims
pharmacist, inclnding 7 (58,33%) are 5th wyear shadents of the WNatiopal Universiiy of Phamacy.
Stafistical methads were used to analyze the resalts obduined.
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Coamix & wDAPRMAROTONTH, SAPMAROTEPAIITE,
EJMHTTHA SAPRIAITTE TA EIMHMEA EOCMETONOT I

Eesnliz and discussion. The litsranmre describes in sufficient detail the arsas of actvity of
pharmacists that comtribate o achieving “asthma conmod”. The GINA 2024 recommendations pay
special attenfion to teachms pattents the correct techmigoe for using inhaled medications. Omnly 5
(48%:) working pharmacisis on their own inffabve teach patents how to use ap inhaler Bui ihis
indicator iso't sigmificant (Qerp. = 0.82; p = 0.206). At the same time, 11 (91,56%:) phamacisis
respond o patients’ requests, which is a sigmificant majority (Qee. = 4.826; p = 003 A very
impertant issue is the choice of inhalation device, with which the inhaled drug will be delivered to
the longs. When asked about the recommended type of mhalation device, sipnificantly higher (e =
1593; p = 0.0433) 7 (38.33%) phammacists answered that they choose it according to the dmg
prescribed to the patient with BA 3 (25%%) answered that they do not pay attention fo this. 2 {15,55%)
chos= dry powdsr iphalers which arz in the GINA 2024 guidelinas. The survey results showed that
sipnificantly highsr than those who do pot (§an. = 1665 p = 0043) B (56.65%:) phammacists ask
patients who boy LABA or SABA whether they have IC5. However, only 6 (30%) explam the nesad
for ICS treaiment and recommend porchasing ICS to patients with BA. Howewver, oo significant
difference was found between the mmmber of pharmacisis who counsel patienis about the need touse
ICS or didn't do thiz. When asked whether they explain to patients the need for contoeos IC% use,
B (66,56%) phammacists {a siznificanthy majonity — Qeus. = 16§35, p=0.048) answearad "yes" provided
that patients ask about the duratton of IC5 nse. We ebiained simdlar resulis in responss o the question
of whether pharmacists explain methods to prevent side effects of IC5: B {66,567 pharmadsis advise
patiznts on this issue, which is a signi ¥ MAFIY — Q- = 1663, p = 0048,

Conclozions. Evaluating the practical implementation of the pharmacist’s role in achieving
“asthma conorel”, it was found that phammacists don’t pay enongh atention to teaching patents how
touse inhalation devices on their own mitatve and do oot pay due aftention io the choice of mbalation
device. Af the same tmme, the sipmificanthy (pe20005) majerity of foll-time pharmacists are mierested
in whether patients hawve IT5, explain the peed for confiooeus long-term use of IC5, and adwise on
the preventon of side effects from IC5 use
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KOHTPOJIO achieving control ‘
OpoHXiaNLHOT of bronchial
‘ asthma.




DA2.8-03-317

BUCHOBOK
eKCIIePTHOI KOMICii PO MpoBeleHy eKCIepTH3y
II0/10 AKA/AeMIYHOIO0 IJiariaty y kpajigikauiiiHii poodori
3100yBa4a BUILOI OCBITH

«30» kBiTHA 2025 p. Ne 331090742

[TpoanamizyBaBmm kBamiikamiiiny poOoTy 3a00yBaua BuUIoi ocBiTH ['piH
Haxna, rpynu ®@m20(4.10) anrn-03, cnemianbHocTi 226 dapmaiiis, mpoMuciIoBa
(dapmaris, ocBITHBOI ITporpamu «dapmaliis» HaB4aHHS Ha Temy: «JlocmixenHs poii
¢dapmarieBTa B TOCSATHEHHI KOHTpOIIIO OpoHxianpHOi actmu / Research into the role of
the pharmacist in achieving control of bronchial asthmay, excnieptaa xomicis aifiiia
BHCHOBKY, 110 poOoOTa, mpeiactaBieHa a0 Ex3aMeHaiiiiHOi KOMICii JJIsl 3aXHUCTY,

BUKOHAHA CaMOCTIMHO 1 HE MICTUTh €JIEMEHTIB aKaJeMIUYHOTIO IJiariaty (KOMITUISLIT).

I'os10Ba KoOMICii,
npopekTop 3BO 3 HIIP, ﬁ)«/
npodecop Inna BJJAJIUMHUPOBA



D A2.2.1-32-353
REVIEW

of scientific supervisor for the qualification work of the master's level of
higher education of the specialty 226 Pharmacy, industrial pharmacy

Najla GRINE
on the topic: «Research into the role of the pharmacist in achieving control of

bronchial asthma»

Relevance of the topic. Bronchial asthma is one of the most important medical
and social problems. The disease with ineffective control leads to a significant
impairment of the quality of life. Despite a wide selection of drugs for long-term
control of bronchial asthma, at least half of patients have an uncontrolled course of
bronchial asthma. The study of the pharmacist's role in achieving bronchial asthma
control is a component of a comprehensive approach to solving the problems of
pharmacotherapy of bronchial asthma and is an actual direction of research.
Practical value of conclusions, recommendations, and their validity. The
practical significance of the results of the master's thesis lies in assessing the
possibilities and practical implementation of the pharmacist's role in achieving
bronchial asthma control and in identifying problematic issues that need to
improve the pharmacist's participation in achieving bronchial asthma control.
Assessment of work. The qualification work is a completed research, designed in
accordance with all requirements. It is recommended to conduct an additional
check of spelling errors.

General conclusion and recommendations on admission to defend. The work is
performed in full, designed in accordance with the current requirements for the
qualification works at the National University of Pharmacy, and can be

recommended for submission to the Examination commission for further defense.

Scientific supervisor Natalila ZHABOTYNSKA

«12» May 2025



@D A2.2.1-32-356
REVIEW
for qualification work of the master's level of higher education, specialty 226
Pharmacy, industrial pharmacy
Najla GRINE
on the topic: «Research into the role of the pharmacist in achieving control of

bronchial asthmay»

Relevance of the topic. According to international experts, approximately 5% of
the world's population suffers from bronchial asthma. Moreover, the proportion of
severe forms of bronchial asthma is growing. Despite the presence of certain
problems, over the past 10 years, modern medicine has achieved very significant
success in the pharmacotherapy of bronchial asthma, but the problem of achieving
control over bronchial asthma is becoming increasingly important. Therefore, there
is a need to study the role of the pharmacist in achieving control over bronchial
asthma.

Theoretical level of work. The qualification work has a high theoretical level,
based on the international guidelines for the pharmacotherapy of bronchial asthma.
Author's suggestions on the research topic. The author developed a
questionnaire for a survey of pharmacists, based on the survey data, an analysis of
pharmacists' knowledge of modern approaches to the selection of drugs for
pharmacotherapy of this disease was conducted, an analysis of the compliance of
sales of pharmacological drugs with modern recommendations was conducted and
the practical implementation of the pharmacist's role in achieving control of
bronchial asthma was assessed.

Practical value of conclusions, recommendations, and their validity. The
results of the qualification work and the conclusions made on their basis are of
great practical importance for increasing the role of the pharmacist in achieving

control of bronchial asthma.



Disadvantages of work. There are grammatical and punctuation errors,
unsuccessful stylistic turns in the work.

General conclusion and assessment of the work. The work meets the
requirements for qualification work in National University of Pharmacy and can be

recommended for defense.

Reviewer Olga LYTVYNOVA

«14» May 2025



MIHICTEPCTBO OXOPOHH 3/10POB’SI YKPATHU
HAIIOHAJIBHUM ®APMAIIEBTUYHWN YHIBEPCUTET
BUTATI 3 TIPOTOKOJIY Ne 19
3acizanns kageapu ¢papmakoJiorii Ta KJIiHiYHOI (papmanii

15 tpaBns 2025 p. M. XapKiB

I'onioBa: 3aBigyBau kadeapu, TOKTOp Mea. Hayk, nmpodecop Ilrpuromns C. HO.
Cekpetap: xanauaat ¢apm. Hayk, qoreHT Berposa K. B.

MPUCYTHI: 3aB. kad., npod. Wrpuroas C.FO., npod. Hepumensias JI.B.,
noir. benik I'.B., mon. Berposa K.B., mom. )Ka6orunceka H.B., non. Kononenko A. B.,
nor. Matgiituyk A.B., mom. Otpimiko [LA., mor. Oukyp O.B., moim. Ps6ora O.O.,
non. CaBoxina M.B., non. Crenanoa C. 1., nou. Tapan A.B., ac. Bepxosomosa 10.B.,
ac. [Tigraiina B.B. Ta 3m00yBaui BUIIIOi OCBITH.

MOPSIJIOK JEHHUM:
1.Po3rosin kBamigikamiiHux poOIT 3700yBayiB BUIIOI OCBITH ISl MOJAHHS pOOIT
no Ex3amenaniiftHoi koMmicii.

CHYXAJIA:

1.3n00yBauky BuIOi ocBiTH ['piH Haxxiay 31 3BITOM NpO NPOBENEHY HAYKOBY
JISUTBHICTB 32 TeMOI0 KBamidikaiiifHoi podoTu: «JlocmimkeHHs poii ¢papMalieBTa B
JOCATHEHHI KOHTpOJIIO OponxiambHoi actmu» («Research into the role of the
pharmacist in achieving control of bronchial asthmay).

YXBAJIWJIN:

1. KpamniikamiiiHy poOoTy po3risiHyTo. 3m100yBauka Buiioi ocBiTd ['pin Haxma
JIOMYCKA€EThCSl A0 3aXHMCTy JaHoi KBamidikamiiHoi pobdotun B Ex3ameHamiiiHii
KOMICI].

I'osioBa
3aBigyBau kadeapu, npod. [Itpurons C. O.

Cexpetap, gor11. Berposa K. B.



@D A 2.2.1-32-042
HAIIIOHAJIbHU ®APMAIEBTUYHU YHIBEPCUTET

IHOJAHHA

I'0JIOBI EK3AMEHALUIMHOI KOMICI{
OO0 3AXHUCTY KBAJI®IKAIIMHOI POBOTH

Hampasnserscst 3m00yBauka Bumoi ocBiti Haxkma ['PIH go 3axmcty xBamidikariiiHoi poboTtu 3a
raiy33ro 3HaHb 22 OX0poHa 370poB’s

cnerainbHicTIo 226 @apmalrist, npoMuUciIoBa GapMaliis
OCBITHBO-TIpOdeciiHoI0 Tporpamoro dapmartis
Ha TeMy: «JlocmikeHHs poii GapMarieBTa B JOCATHEHHI KOHTPOIIO OPOHXIAIBHOT aCTMI.

Kgauidikamiitaa po6oTa i perensis 101at0ThCs.

JlexaH (hakynbTeTy / Muxomna I'OJIIK /

BucHoBok kepiBHHKA KBaJidikaniiHoi podoTu

Kgamidikamiitna po6ota 3m00yBauku Bumoi ocBiTd Haxxmm I'PIH € camocTiiiHuM opuriHaIEHUM
JOCHIDKEHHSIM, BHKOHaHAa Ha BHCOKOMY HAayKOBOMY piBHi, BiANOBifae BCiM BHUMOTaM, MOXe OyTH
npencraBieHa B Ex3amenaniiiny kowmicito HamioHaneHOro ¢apmamneBTHYHOTO YHIBEPCHUTETY Ta
pPEKOMEHI0BaHa /0 3aXWCTy Ha 3700yTTS OCBITHBO-KBaNMi(DiKAIIIfHOTO PiBHS MaricTpa Ta 3aciIyTOBYE
[MO3UTHUBHOI OLIIHKH.

KepiBauk kBaidikamiitHoi podoTH

Haranist 2KABOTUHCBKA

“12” tpaBHs 2025 poky

BucHoBok kadenpu npo kBajiidikaniiny podoty

KBanidikauiiny poboty posrmsnyTto. 3xp00yBauka Bumoi ocith Haxia I'PIH momyckaersest 1o
3aXUCTY AaHOI KBamidikaliiiHoi podotu B Ex3amenarifinii Komicii.

3aBinyBau kadeapu
¢apmaxosorii Ta kIiHIYHOI papmarii

Cepriit LUTPUT"OJIb

“15” TpaBHs 2025 poky



Quialification work was defended
of Examination commission on
« »June 2025

with the grade

Head of the State Examination commission,
DPharmSc, Professor
/ Volodymyr YAKOVENKO/




