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MODERN APPROACHES TO PHARMACEUTICAL CARE FOR ACUTE COUGH
OF VARIOUS ORIGINS: THEORETICAL ASPECTS AND PRACTICAL RECOMMENDATIONS
FOR PHARMACIST (LITERATURE REVIEW)

Actuality. The importance of this article is determined by the widespread prevalence of cough among patients and the growing
importance of the role of pharmacists in providing primary medical and pharmaceutical care. Systematising current knowledge
and clinical recommendations will increase the level of professional awareness among pharmacists and optimise the quality of
pharmaceutical care, reducing the risks of irrational pharmacotherapy and complications from self-medication.

The aim — systematisation of current understanding of the physiology, aetiology, characteristics, classification and principles of
treatment of acute coughs of various origins to raise awareness among pharmacists/pharmacists about rational pharmaceutical care
for acute coughs.

Material and methods. A search for scientific publications was conducted in the PubMed and Google Scholar medical data
scientometric databases using the following search terms: cough, pharmaceutical care. In the PubMed database, the ‘publication
languagefilter was additionally used, where, in addition to works in English, publications in Ukrainian were analysed separately. The
electronic search was performed in PubMed and Google Scholar for the period 2016-2025.

Research results. The generalisation of the analysed data provides grounds for the formation of a clear and structured algorithm
of actions for primary care pharmacists, aimed at improving the quality of counselling for patients with acute coughs, minimising cases
of irrational use of medicines, and timely prevention of possible complications.

Conclusion. Based on an analysis of the literature, current ideas about the mechanisms and etiology of acute cough are summarized,
the principles of rational pharmacotherapy are substantiated, the importance of non-drug measures is confirmed, and the functions of
the pharmacist in providing primary care and pharmaceutical care to patients with acute coughs of various origins are systematized.

Key words: cough, pharmaceutical care, pharmacist, mucolytics, antitussives, algorithm.
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CYYACHI MIIXOJM 10 ®APMALEBTHYHOI OIIKHU [IPU TOCTPOMY KAILLIL
PI3HOT'O TEHE3Y: TEOPETHYHI ACIIEKTH TA IPAKTUYHI PEKOMEHJA LTI
JJISI PAPMAIEBTIB (OIVISI JIITEPATYPH)

Axmyansnicms. Basicausicms yici cmammi 8U3HAYAEMbCS BENUKOI0 NOWUPEHICIIO KAWL ceped NAyicHmis i 3p0Cmalodum 3Hd-
uenHam poni papmayesmis y sabesneuenni nepunnoi meouxo-papmayesmuunoi donomoau. Cucmemamuszayis cy4acHux 3Hams i Kii-
HIYHUX PEKOMeHOayill 0acmb MONCIUGICMb NIOSUWUMU PIGeHb NPOecitinol 0bI3Hanocmi hapmayeemis ma onmumizyeamu SKicimo
hapmayeemuunoi oniku, 3MEHWYIOUU PUSUKU HePAYIOHATbHOT (hapmakomepanii ma ycKIaoHeHb CAMONIKY8AHHS.

Mema pooomu — cucmemamusayis cy4acuux yaeieHb npo @isionozito, emionozito, 0coonueocmi, Kiacu@ikayio ma npuHyunuy
JUKYBAHHS 20CMPO20 KAUATIO PI3HO20 2eHe3y OISl NIOSUUeHH s PIGHS 00i3HaAHOCMI hapmayesmie woo0o payioHalbHOL papmayesmuyHoi
ONIKU 30 HASABHOCMI 20CMPO20 KAULTIO.

Mamepianu ma memoou. 30iticneno nowyK HAyKosUx nyonikayiu y HaykomMempuyHux oasax meouynux oanux PubMed, Google
Scholar 3a 3anumamu: cough, pharmaceutical care. ¥ 6azi oanux PubMed dodamkoso euxopucmogysanu Gitemp «mosa nyonikayii,
de, Kpim pobim aHenilicbKo MOBOK), OKPeMO aHANi3y8anu nyonikayii yKpaincokow mogor. Enexmponnuil nowyk euxonaro y PubMed
i Google Scholar 6 uacosomy inmepeani 2016—2025 poxu.

Pezynomamu 0ocniodicennsn. Yzazanvnents npoananizo8anux 0aHuUx 0ae niocmasu 015 (POpMySants YimKo20 ma Cmpykmypoed-
Ho20 anzopummy Oiil papmayesma nepeuHHOT 1aHKU, CAPAMOBAHO20 HA NIOBUWEHHS AKOCMI KOHCYIbNY8ANHA NAYIEHMIE i3 20CMPUM
KauLiem, MIHIMI3ayilo 6UNAOKI6 HepayioHarbHO20 3ACMOCY8AHHA NIKAPCLKUX 3AC00i8 | c80€UACHY NPOPINAKMUKY MONCTUBUX YCKIAO-
HeHb.

Bucnoeku. Ha niocmagi ananizy aimepamypu y3a2anibHeHO CYYACHI YAGNEHHS NPO MeXaHizmu il emionoeilo 2ocmpo2o Kauiio,
00IpYHMOBANO NpUHYUNU payionanvhoi apmaxomepanii, niomeepodiceHo 3Ha4eHHs HeMeOUKAMEHMO3HUX 3aX00i6 ma cucmemamu-
306aHO (DYHKYIL (hapmayeema 6 HAOAHHI NEPEUHHOI OONOMO2U MA HapMayesmuiHol OniKu NAYIEHMAaM i3 20CMPUM KAWLeM PI3HO20
2eHes).

Kniouogi cnosa: kawens, papmayesmuuna onika, papmayesm, MyKonimuku, npomuKauibosi 3acoou, areopumm.
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Introduction. Relevance. Cough is one of the most
common symptoms for which patients seek medical and
pharmaceutical help (Irwin, 2018; Morice, 2020). Its
socio-economic significance is due to its high prevalence
among all age groups, reduced quality of life, tempo-
rary incapacity for work, and significant treatment costs.
Most cases of acute cough are associated with acute
bronchitis in acute respiratory viral infections and have
a viral aetiology, but the variety of its causes, including
pulmonary (infectious, allergic, etc.) and extrapulmo-
nary (gastroenterological, cardiological, haematologi-
cal, oncological, etc.) factors, as well as the use of cer-
tain groups of drugs, makes the process of diagnosis and
treatment a complex task (Kinkade, 2016; Smith, 2017).

The problem of irrational self-medication for coughs
deserves special attention. One of the most common mis-
takes is the widespread and often unjustified use of anti-
biotics for viral infections, which is a key factor in the
development of antibiotic resistance (WHO, 2021; Kim,
2023). Equally relevant is the problem of irrational use
of drugs for symptomatic treatment: the simultaneous
prescription of antitussives and expectorants, the use of
outdated or ineffective methods of therapy, and the dis-
regard of non-drug approaches (Rahman, 2021). This not
only reduces the effectiveness of treatment and prolongs
the recovery process, but also poses a potential threat to
patients' health due to the development of side effects.

In these circumstances, the role of the pharmacist as the
patient's first point of contact becomes extremely impor-
tant. The modern paradigm of pharmaceutical practice
has evolved from simply dispensing medicines to provid-
ing comprehensive pharmaceutical care, which includes
assessing the patient's condition, providing informed
recommendations on the rational choice of medicines,
teaching non-drug methods and timely detection of symp-
toms that require mandatory referral to a doctor (Henman,
2024). The effectiveness of such care directly depends on
the pharmacist's depth of understanding of the pathophys-
iological mechanisms of cough, its aetiology, classifica-
tion, and the principles of modern pharmacotherapy.

The aim of the study is to systematise current knowl-
edge about the physiology, actiology, characteristics, clas-
sification and principles of treatment of coughs of various
origins in order to raise awareness among pharmacists
about rational pharmaceutical care for acute coughs.

Materials and methods. A search for scientific
publications was conducted in the PubMed and Google
Scholar medical databases using the keywords: cough,
pharmaceutical care. In the PubMed database, the ‘pub-
lication language’ filter was additionally used, where, in
addition to works in English, publications in Ukrainian
were analysed separately. The electronic search was per-
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formed in PubMed and Google Scholar for the period
2016-2025.

Research results and discussion. The relevance of
cough treatment is due to its high prevalence among the
population and a significant number of errors in pharma-
cotherapy. As the first link in medical care, pharmacists
must have up-to-date knowledge to provide effective
counselling and prevent irrational treatment. Therefore,
in order to achieve the aim of the study, the follow-
ing section presents summarised data on the theoreti-
cal aspects of treating acute coughs of various origins,
grouped by relevant areas.

Physiology of coughing: mechanisms of occurrence,
classification. Coughing is a reflex action aimed at clear-
ing the airways; it usually occurs when the glottis is closed
and has a characteristic sound. Coughing occurs when
the receptors in the nose, ears, back of the throat, trachea,
bronchi, pleura, diaphragm, pericardium, and oesophagus
are mechanically irritated. The influence of external and
internal factors, such as fluctuations in air temperature
and humidity, air pollutants, tobacco smoke, nasal mucus,
phlegm, inflammation of the mucous membranes of the
respiratory tract, etc., leads to the formation of a reflex arc
that ends in the cough centre of the medulla oblongata. Nor-
mally, coughing performs a protective function, promoting
the removal of secretions, foreign bodies and irritants from
the respiratory tract (Khimion, 2016) (Khits, 2021, Fig. 1).

COUGH PHYSIOLOGY

Fig. 1. Cough physiology

Coughing is directly related to the stimulation of sen-
sory nerves in the mucous membrane of the pharynx,
larynx, trachea and bronchi, and its occurrence is usually
associated with the stimulation of receptors by factors
such as hyperproduction of sputum, thermal/chemical/
mechanical effects, and bronchospasm (Khits, 2021).

Coughing as a protective reflex involves five com-
ponents:

— peripheral cough receptors: nose, larynx, sinuses,
trachea, Eustachian tube, bronchi, pleura, stomach, peri-
cardium, diaphragm, etc.;

— afferent nerves;

— cough centre of the medulla oblongata;

— efferent nerves;

— effectors: respiratory muscles, laryngeal muscles
and diaphragm (Khits, 2021).
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The frequency and intensity of coughing depend not
only on the strength of the irritant and its location in the
respiratory organs, but also on the individual excitability
of the cough receptors.

Classification of coughs. There are two types of
cough: physiological and pathological (Roneel, 2022).

By nature, coughs are divided into:

— dry (non-productive) — without sputum discharge;

— wet (productive) — accompanied by expectoration
of mucus.

The formation of bronchial secretions (phlegm) is one
of the prerequisites for the normal functioning of the bron-
chial tree. It is a physiological component and consists of
a mixture of mucous secretions from the respiratory tract
with secretions from the nose, throat and saliva (normally,
up to 100 ml/day of secretions are produced, most of which
is swallowed) (Lorcan McGarvey, 2021). Bronchial secre-
tions usually also contain pulmonary surfactant and cellular
elements: alveolar macrophages and lymphocytes. Under
normal conditions, sputum has bactericidal properties and
contains immunoglobulins and non-specific defence factors
(lysozyme, etc.) (Bansil, 2018). Sputum composition: in
terms of its physical and chemical structure, it is a multicom-
ponent colloidal solution consisting of two phases: a more
liquid one (sol) and an insoluble one (gel). The sol covers the
apical surfaces of mucociliary cells and contains electrolytes,
proteins, enzymes, and biologically active components. The
gel has a fibrillar structure and is formed from glycopro-
tein complexes of mucins connected by disulphide bridges.
The coordinated action of all components of the ‘conveyor
mechanism’ (ciliated epithelium, secretory components, and
mucus) ensures the effectiveness of mucociliary transport
(Khimion, 2016) (Khit, 2021, Fig. 2).

Inflammation of the respiratory organs is usually
accompanied by a compensatory increase in mucus produc-
tion. The composition of tracheobronchial secretions also
changes: the water content decreases and the concentration
of mucins increases, i.e., the viscosity of sputum increases.
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Fig. 2. Diagram of the mucociliary apparatus
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Thus, excess viscous sputum in the respiratory tract is:

— a source of irritation to receptors — sensitive en-
dings (=> expectoration, coughing, bronchial spasms);

— a factor of increased adhesion (sticking) of patho-
genic microorganisms to the mucous membranes of the
respiratory tract, as well as an optimal breeding ground
for bacteria and viruses, creating favourable conditions
for their reproduction;

— a factor that disrupts mucosal trophism, impairs
mucociliary clearance, and reduces the bactericidal
properties of bronchial secretions by decreasing the con-
centration of secretory IgA in them (Hill, 2022).

Such disturbances in the drainage function of the
bronchial tree can lead not only to ventilation disorders,
but also to a decrease in local immunological protection
of the respiratory tract, with a high risk of a protracted
course of the inflammatory process and its chronicity
(Khimion, 2016).

Depending on its duration, nature of sputum and
aetiology, cough can be:

acute (up to 3 weeks):

— productive: acute bronchitis, pneumonia;

— non-productive: acute respiratory viral infections
(ARVI), allergic rhinitis, acute sinusitis, otitis externa,
aspiration of a foreign body, drug-induced (e.g., ACE
inhibitors, etc.).

chronic (more than 8 weeks):

— productive: chronic bronchitis, bronchial neo-
plasms, cystic fibrosis, heart failure;

— non-productive: bronchial asthma (cough variant),
chronic inflammatory processes of the nasopharynx,
interstitial lung diseases, whooping cough, neurotic con-
ditions (Khits, 2021).

Acute cough is usually the result of a viral infec-
tion of the upper respiratory tract and resolves within
the above-mentioned time frame. A cough caused by an
upper respiratory tract infection that lasts longer than
3 weeks is usually referred to as a ‘post-viral cough’
(Kevin Liang, 2024). In most cases, acute cough is
caused by viruses that are tropic to the epithelium of the
upper respiratory tract, but other aetiological factors are
also possible, such as bacterial pneumonia or aspiration
of a foreign body. The duration of a cough caused by an
upper respiratory tract infection usually does not exceed
two weeks, while longer episodes may indicate a sub-
acute or chronic course of the process. The American
College of Chest Physicians proposes a classification
of cough based on its duration: up to 3 weeks — acute,
3 to 8 weeks — subacute, more than 8 weeks — chronic
(Shields, 2024).

Thus, coughing is a protective reaction of the res-
piratory system aimed at clearing the airways of mucus,
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dust, foreign particles and pathogenic microorganisms. It
occurs as a result of irritation of the cough reflex receptors
located in the airways, pleura, diaphragm and stomach.
However, coughing can only perform its protective func-
tion under certain rheological properties of sputum.

The main causes and clinical features of coughs of
various origins. Each form of cough has its own causes
and specific course. A dry (non-productive) cough more
often occurs with inflammation of the upper respiratory
tract, with bronchial mucosal oedema, bronchospasm,
and irritation of the cough receptors involved in its
pathogenesis (Giilden Bilgin, 2023). A wet (productive)
cough is more common in cases of inflammation of the
lower respiratory tract, with the pathogenesis involving
inflammation of the bronchial mucosa, impaired muco-
ciliary clearance, and exudate/transudate of bronchial
secretions (Seliuk, 2018).

— In viral infections, a dry cough prevails at the
onset (1-3 days), which later turns into a wet cough.

— In allergic conditions and bronchial asthma, a
spastic, dry, nocturnal cough is observed, or after expo-
sure to cold or physical exertion, sometimes with scanty,
glassy sputum.

— In gastroesophageal reflux disease, a reflex cough
is associated with eating.

— In heart failure, a wet cough with ‘foamy’ sputum
occurs, especially at night.

— When taking antihypertensive drugs, angioten-
sin-converting enzyme inhibitors — dry cough, hacking
(due to a pharmacodynamic increase in bradykinin levels).

In most cases of coughing, it is necessary to consult
a doctor for additional examination and treatment or to
change the antihypertensive medication.

Cough therapy primarily consists of eliminating its
cause, i.e., treating the disease that caused the cough.
The most effective is etiotropic pharmacotherapy of
cough, which involves either eliminating the cause of the
cough (discontinuing medications that cause coughing,
eliminating contact with the allergen, quitting smoking),
or eliminating the pathological process that caused the
cough (antibacterial therapy for pneumonia and other
respiratory infections, therapy for gastroesophageal
reflux disease, compensation for chronic heart failure,
etc.) (Savelieva-Kulik, 2019).

In addition, there is symptomatic treatment, which
consists either in suppressing the cough reflex (using
antitussive drugs for excessive exhausting cough) or
stimulating mucociliary cells for better expectoration of
sputum and reduction of inflammation in the respiratory
tract (Khimion, 2016).

Modern approaches to cough pharmacotherapy.
The most common cause of coughing when visiting a
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pharmacist is acute bronchitis. The term ‘acute bron-
chitis’ usually refers to an acute respiratory tract infec-
tion, which is mainly characterised by a cough with or
without phlegm (in some cases, self-limiting bronchial
hyperreactivity) (Singh, 2024).

More than 90% of cases of acute bronchitis have a
non-bacterial cause (Singh, 2024). The cause is usually
viruses, among which influenza A and B viruses stand
out, but also parainfluenza, coronavirus, rhinovirus, res-
piratory syncytial virus and metapneumovirus, depend-
ing on the nature of the epidemic and the season. In a
minority of patients, bacteria are identified as respon-
sible for the disease. Atypical bacteria play an impor-
tant role in the onset of acute bronchitis, among which
Bordatella pertussis, Mycoplasma pneumoniae and
Chlamydia pneumoniae stand out. The causative agent
of the disease can be detected in only 16-40% of cases
(Nguyen, 2025). There are also non-infectious causes of
acute bronchitis: smoking (including cannabis), airborne
allergens, pollutants, etc (National Academies Press,
2017, Tanner, 2018).

The predominance of cough and accompanying
clinical signs indicative of acute upper respiratory tract
infection, such as sore throat or rhinorrhoea, is com-
monly used to differentiate bronchitis from other acute
upper respiratory tract infections. First and foremost,
pneumonia must be ruled out. Many patients, doctors,
and pharmacists believe that purulent sputum indicates
a bacterial infection and is an indication for antibiotic
therapy. The inflammatory process usually occurs as a
result of infiltration by inflammatory cells or desquama-
tion of the mucosal epithelium, which may be associated
with both viral and bacterial infections (Serhan, 2020).

Rational approaches to managing patients with cough
in acute bronchitis:

— adequate hydration (1.5-2.0 litres of physiological
fluid volume) to reduce intoxication and facilitate spu-
tum discharge;

— frequent ventilation and humidification of the air in
the room (use a humidifier, do not use air conditioning!);

— refrain from smoking, including passive smoking;

— rest and diet;

— hand hygiene;

— provide realistic expectations regarding the dura-
tion of the patient's cough (usually lasts 10 to 14 days);

— consult a doctor (if necessary).

Taking into account current international recommen-
dations (Morice, 2020) for the treatment of cough, it
should be emphasised that the primary task of the physi-
cian is to determine the cause of the cough and rule out
serious diseases that may cause coughing. Most cases of
acute cough are associated with respiratory infections of
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the upper respiratory tract and require only supportive
measures.

Etiotropic pharmacotherapy. Etiotropic pharmaco-
therapy for acute cough involves the use of agents aimed
at eliminating the causative factor of the disease:

Antibiotics. Routine use of antibiotics is not recom-
mended for uncomplicated acute bronchitis, regardless
of the duration of the cough. Their use is justified only if
pertussis infection (Bordetella pertussis) or parapertus-
sis infection is suspected. Treatment with macrolides or,
if this is not possible, trimethoprim/sulfamethoxazole is
indicated.

Antiviral agents. In cases of severe acute bronchi-
tis, in which influenza A or B viruses are identified, it
is important to start treatment within the first 48 hours
to increase the effectiveness of neuraminidase inhibi-
tors: in inhaled (zanamivir) and oral (oseltamivir) forms,
which reduces the duration of symptoms.

Symptomatic  therapy. Symptomatic
includes:

Beta-2 agonists. Systematic use is not recommended
for acute bronchitis. The use of inhaled beta-2 adreno-
mimetics may be beneficial for patients with chronic air-
way obstruction and wheezing. Bronchodilators are also
effective in patients with uncomplicated acute bronchitis
and bronchial hyperreactivity (Budniak, 2025).

Antitussives. The use of antitussive drugs such as
codeine or dextromethorphan is useful as a short-term
symptomatic treatment to relieve cough in patients with
chronic cough (lasting > 3 weeks). Acute or early cough
caused by colds or other viral infections of the upper res-
piratory tract does not seem to respond to antitussives.

Mucolytics. Systematic use is not recommended in
acute bronchitis (Serhan, 2020, Nguyen, 2025).

According to current data, the problem of irrational
treatment is relevant, including: polypharmacy, the prac-
tice of prescribing off-label drugs, the simultaneous pre-
scription of drugs with antitussive and mucolytic mech-
anisms of action, early unjustified antibiotic therapy and
irrational use of nebuliser therapy, the use of compresses,
mustard plasters, rubbing with aromatic balms, and steam
inhalations. All of the above is incorrect and should be
eradicated from modern practice (Rechkina, 2022).

For coughs of allergic aetiology during the pollen
season, it is advisable to use third-generation antihista-
mines and intranasal corticosteroids or third-generation
antihistamines with antitussive drugs (Abdullah, 2022).

Herbal remedies. Phytotherapy has a long history
of use and is regulated in many countries by legisla-
tive norms that determine the procedure for registering
herbal medicines, their standardisation, certification and
quality control. Particular attention is paid to confirming

therapy
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the efficacy, safety and appropriateness of clinical use
in patients of different age groups (Garnik, 2018, p. 19).

Self-treatment of cough is possible in cases of acute
respiratory diseases, laryngitis, tracheitis, in the early
stages of acute bronchitis, when inhaling irritating sub-
stances (provided that the patient's general condition is
satisfactory)!

When monitoring a patient with a cough, the phar-
macist must:

— find out information about the duration of the
cough, previous treatment;

— provide general recommendations for treating the
cough;

— rule out or identify threatening symptoms (requir-
ing immediate medical attention);

— in the absence of threatening symptoms, dispense
over-the-counter medicines for symptomatic treatment
of cough.

Serious symptoms (‘red flags’) that require imme-
diate medical attention. Serious symptoms that require
immediate medical attention include:

1) the cough lasts more than a week and its intensity
increases;

2) the cough is accompanied by a persistent (lasting
2 weeks);

increase in temperature to 37.5-38.0 °C;

3) the cough is accompanied by a high (above
38.0-39.0 °C) temperature for 2 or more days;

4) the cough is accompanied by shortness of breath,
chest pain when breathing;

5) the cough is accompanied by thick greenish spu-
tum or sputum streaked with blood;

6) the cough is accompanied by attacks of suffoca-
tion, weakness, weight loss;

7) cough accompanied by profuse sweating (espe-
cially at night), fever;

8) sudden onset of severe coughing;

9) intense coughing for an hour without interruption;

10) profuse sputum production;

11) change in voice;

12) if the cough persists for 2 days after symptomatic
treatment, it is necessary to consult a doctor (Order of
the Ministry of Health Ne. 7, 2022).

Summarising current international recommendations
for the treatment of cough, it should be emphasised that
the primary task is to determine the cause of the cough
and rule out serious diseases. Most cases of acute cough
are associated with respiratory infections of the upper
respiratory tract, therefore, given the viral nature of ARVI
and acute bronchitis, the use of antibiotics is not rec-
ommended. Antiviral drugs may be prescribed in cases
of severe acute bronchitis (e.g., influenza A or B with
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virus identification), but it is important to start treatment
within the first 48 hours to increase effectiveness and
reduce the duration of symptoms. Given that acute bron-
chitis resolves spontaneously in most patients, in some
cases only symptomatic treatment of cough is required.
Cough suppressants, antihistamines and decongestants
should not be routinely prescribed, as they are no more
effective than placebo in acute cough and may cause
side effects. Specific causes of cough (bronchial asthma,
croup, pneumonia, etc.) should be treated according to
the relevant guidelines (Morice, 2020).

Medicines for symptomatic treatment of cough.
Usually, the choice of symptomatic treatment is based
on the characteristics of the cough, namely the presence
or absence of phlegm (dry or productive cough, respec-
tively).

A dry, persistent, painful cough that disrupts sleep
and reduces the patient's quality of life requires symp-
tomatic treatment with the prescription of antitussive
medicines:

1) central action:

— Narcotic: codeine phosphate, dextromethorphan
hydrobromide, morphine chloride, ethylmorphine
hydrochloride): available by prescription, therefore
require consultation with a doctor!

— non-narcotic: butamirate citrate, glaucine hydro-
chloride, oxeladine citrate, pentoxyverine, etc.): availa-
ble without a prescription!

2) peripheral action (prenoxdiazine, levodropro-
pizine etc.): available without a prescription!

3) drugs with an indirect antitussive effect;

4) combination drugs.

The use of antitussive drugs is justified in cases where
the cough is caused not so much by impaired mucocil-
iary clearance as by irritation of reflexogenic zones.
When managing patients with cough, it is important to
remember that treatment is indicated only in cases of
dry, irritating cough that worsens well-being and affects
overall health and quality of life.

Warnings regarding the use of over-the-counter
cough medicines:

— Glaucine and butamirate may lower blood pressure.

— Butamirate and oxeladine depress the central nerv-
ous system (decrease attention and reaction time), there-
fore they are not prescribed to drivers and persons in
other professions that require increased attention.

— Butamirate and oxeladine should not be combined
with alcohol.

Mucolytics are used to ease coughing or for wet
coughs accompanied by thick, sticky phlegm that is dif-
ficult to expel. Modern drugs have both mucoregulatory
and mucolytic effects, which often determines their uni-
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versal indications for use in acute and chronic diseases
of the upper and lower respiratory tract, and are availa-
ble without a prescription.

1. Mucolytics: direct thiols (acetylcysteine, carbo-
cysteine); indirect thiols (erdosteine).

2. Surfactant synthesis stimulants (ambroxol, brom-
hexine).

3. Mucokinetics/expectorants: marshmallow,
guaifenesin, eucalyptus leaves, plantain, liquorice root,
ivy leaves, thyme herb; combined herbal medicinal
products (Order of the Ministry of Health Ne 7, 2022).

Characteristics of modern mucolytics. Acetyl-
cysteine (a derivative of the amino acid cysteine, con-
taining an acetyl group) is a mucolytic drug that acts
directly on the molecular structure of mucus. The acetyl-
cysteine molecule contains sulphydryl groups that break
the disulphide bonds of acidic mucopolysaccharides in
sputum, which reduces the viscosity of mucus, making
it easier to cough up. Acetylcysteine remains active in
the presence of purulent sputum and destroys bacterial
biofilms (Kochuieva, 2019). It is important to remem-
ber that the thiol group of acetylcysteine can interact
with certain antibiotics (e.g. tetracyclines (except dox-
ycycline), amphotericin B, ampicillin, cephalosporin,
aminoglycosides), leading to a reduction in the activity
of both drugs (Zaichenko, 2019) and detoxifying effects
(is an antidote for paracetamol overdose). Acetylcysteine
can provoke bronchospasm, especially in patients with
bronchial asthma, and also causes dyspepsia and irrita-
tion of the gastrointestinal mucosa. In addition to oral
forms, acetylcysteine is often used by inhalation or intra-
venously (Tendrio, 2021).

Carbocysteine (also a derivative of the amino acid
cysteine, but with a carboxymethyl group) has both
mucolytic and mucoregulatory effects (i.e., it not only
thins but also normalises the composition of sputum).
It can exacerbate bronchospasm, so it is contraindicated
for coughs with a bronchial obstructive component. It is
not very effective when used as an aerosol and is usually
taken orally (Bianco, 2022). Carbocysteine has no anti-
dotal effect, but is better tolerated by the gastrointestinal
tract than acetylcysteine.

Erdosteine is an inactive prodrug that is rapidly
metabolised in the liver. Due to the absence of free
thiol groups, erdostein (unlike acetylcysteine and its
combinations) does not irritate the gastric mucosa, and
there is no risk of antibiotic inactivation, so, unlike the
above-mentioned drugs, there is no need to take a 2-hour
break (Ostrovskyi, 2020). The second important advan-
tage of the drug is its anti-inflammatory effect. It has
been proven that erdostein affects not only bacterial but
also allergic inflammation. In addition, erdostein poten-
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tiates the action of antibiotics, significantly increasing
their concentration in sputum (Rechkina, 2022).

Ambroxol is the gold standard of mucolytic therapy,
belongs to a new generation of mucolytic drugs, is a metab-
olite of bromhexine and provides a more pronounced
expectorant effect, promoting the production of quali-
tatively altered secretions. It also has anti-inflammatory
and immunomodulatory effects, antioxidant properties,
and does not cause bronchial obstruction (Shen, 2023).
An important feature of ambroxol is its ability to increase
the content of surfactant in the lungs (in viral infections,
it increases surfactant production by 1.5-1.7 times, and
surfactant protein A directly interacts with the virus hae-
magglutinin and neutralises it). It also has synergism with
antibiotics, increasing their bioavailability (penicillins,
macrolides) (Sattar Taheri-Araghi, 2024).

Combined mucolytic agents are represented by a
wide variety of drugs. In addition to combinations of
several mucoactive components, they may contain bron-
chodilators, decongestants, antihistamines, antitussives,
antipyretics, and antiseptic components of plant, min-
eral, or chemical origin. Other agents that regulate bron-
chial secretion are represented by various homeopathic
and phytotherapeutic preparations (Khimion, 2016).

N.B.! Expectorants/mucolytics should not be com-
bined simultaneously with:

1) central and peripheral antitussives (as these inhibit
the cough reflex and lead to greater accumulation of
phlegm in the bronchi, with possible subsequent devel-
opment of inflammation);

2) first-generation antihistamines, which thicken
phlegm and thus impair its removal,

3) drugs that further dehydrate the patient's body
(diuretics, laxatives, etc.), as this also impairs sputum
expectoration (Order of the Ministry of Health Ne 7,
2022).

Discussion. An analysis of current scientific litera-
ture on approaches to the pharmaceutical care of patients
with coughs of various origins allows us to identify a
number of key aspects that are crucial for the develop-
ment of rational pharmacotherapy. The data obtained
require in-depth scientific consideration in the context
of the current challenges of pharmaceutical practice, in
particular with regard to combating antibiotic resistance
and improving the quality of pharmaceutical services.

First of all, it should be emphasised that cough as a
symptom remains one of the most common reasons for
patients to visit pharmacies (Morice, 2017). This makes
the issue of its rational treatment extremely relevant and
places increased demands on the professional compe-
tence of pharmacists. As research data show, most cases
of acute cough have a viral aetiology, which makes the
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routine prescription of antibiotics completely unjustified
(Smith, 2017). This problem is particularly important in
the context of the global threat of antibiotic resistance,
as evidenced by the position of the World Health Organ-
isation (Holmes, 2018). Cochrane systematic reviews, in
particular the work of Smith et al. (Smith, 2017), clearly
demonstrate the lack of evidence for the effectiveness
of antibiotic therapy in uncomplicated acute bronchitis,
which should become a fundamental principle in the
work of a pharmacist.

An important aspect that requires special attention is
the differentiation (distinction) of coughs by nature (pro-
ductive/non-productive) and duration (acute/chronic).
In addition, current clinical guidelines, such as the ERS
guidelines (Morice, 2020, Birring, 2018, Lai, 2018),
CHEST Guideline (Birring, 2018) and Gowan T. M.
(Gowan, 2021) emphasise the need for a differentiated
approach to the treatment of different types of cough.
Leading experts in the field of respiratory medicine, in
particular Morice et al. (Morice, 2020) and Birring S. S.
(Birring, 2018), emphasise that misinterpretation of the
nature of a cough can lead to serious therapeutic errors.
The most dangerous of these is the simultaneous pre-
scription of antitussives and mucolytics, which poses a
real threat to the patient's health due to the possibility of
bronchial secretion accumulation and the development
of pneumonia (Thomas, 2023).

The effectiveness of different groups of drugs for the
symptomatic treatment of cough deserves special dis-
cussion. Recent studies, including those by Thomas P.
(Thomas, 2023), demonstrate the limited effectiveness
of centrally acting antitussives in acute viral cough. At
the same time, mucolytic drugs, in particular ambroxol
and acetylcysteine, demonstrate good efficacy in pro-
ductive coughs with difficult-to-remove secretions. It is
important to note that, in addition to its mucolytic action,
ambroxol has the ability to increase the bioavailability
of certain antibiotics, which may be of additional benefit
in bacterial complications (Holmes, 2018).

Considerable attention in the current literature is
devoted to non-pharmacological methods of treating
cough. Recent studies confirm the high effectiveness of
adequate hydration and maintaining optimal air humid-
ity (Kinkade, 2016, Anumeha, 2024). These simple
measures are often more effective than many medica-
tions, especially in acute respiratory viral infections.
Family medicine specialists (Kinkade, 2016) emphasise
that non-medicinal methods should form the basis of
treatment for uncomplicated coughs in acute respiratory
viral infections.

A critically important aspect of pharmaceutical care is
the pharmacist's ability to identify so-called ‘red flags’ —
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symptoms that require immediate referral of the patient
to a doctor. These symptoms include coughing up blood,
shortness of breath, prolonged fever, night sweats, and
unwanted rapid and significant weight loss (NICE guide-
line, 2021). Delayed detection of these symptoms can lead
to late diagnosis of serious diseases such as tuberculosis,
pulmonary embolism, lung cancer, and others.

In the context of pharmaceutical care, the concept
of (Henman, 2024) is of particular importance, which
involves a comprehensive approach to the patient,
including assessment of their condition, provision
of evidence-based recommendations, and training in
non-pharmacological methods. Modern pharmacists
must go beyond simply dispensing medicines and
become active participants in the process of providing
medical care (Brazeau, 2024).

Thus, to summarise the above, it should be noted
that rational pharmaceutical care for patients with cough
requires a comprehensive approach based on the princi-
ples of evidence-based medicine and taking into account
the individual characteristics of each patient. Only such
an approach can ensure effective and safe treatment,
minimise the risk of complications and contribute to
reducing antibiotic resistance.

Conclusions. Based on a review of the literature
aimed at systematising current ideas for rational phar-
maceutical care for acute coughs of various origins, the
following key conclusions have been formulated:

1. Modern ideas about the pathophysiological mech-
anisms, classification, nature, and aetiological causes of
acute cough are summarized. This creates a theoretical
foundation for therapy.

2. Rational symptomatic pharmacotherapy is jus-
tified, which consists in adhering to the principle of
‘matching the drug to the type of cough’ and the irra-
tionality of simultaneously prescribing certain groups of
drugs.

3. The leading role of non-drug approaches as the
basis for effective treatment has been confirmed. Ade-
quate hydration, air humidification, and smoking cessa-
tion significantly contribute to the thinning of sputum
and relief of acute cough, both as a standalone measure
and in combination with symptomatic pharmacotherapy.

4. The functions of a pharmacist in providing pri-
mary care in a pharmacy setting have been systematized.
Pharmaceutical care includes taking a brief medical his-
tory, identifying ‘red flags’ with subsequent referral to a
doctor, providing informed recommendations on over-
the-counter medicines and informing patients about the
rules for their use.

Therefore, this literature review aims to raise aware-
ness among pharmacists/pharmacists about the impor-
tance of providing quality care to patients with coughs
of various origins, preventing the irrational use of medi-
cines, and preventing potential complications of the dis-
ease.

Practical significance. The results of the literature
review can be used to improve the effectiveness of
pharmaceutical counselling, improve training pro-
grammes for pharmacists, and introduce algorithms
for selecting cough medicines in pharmacy practice.

Source of funding: the study has no external
sources of funding.

BIBLIOGRAPHY

Abdullah B., Hamzah A., Michelle Manuel A., et al. Pharmacological Management of Allergic Rhinitis: A Consensus Statement
from the Malaysian Society of Allergy and Immunology. J Asthma Allergy. 2022. Vol. 15. P. 983—1003. DOI: 10.2147/JAA.S374346.

Anumeha S., Akshay A., Elise Z. Acute Bronchitis. 2024. URL: https://www.ncbi.nlm.nih.gov/books/NBK448067/.

Bansil R., Turner B.S. The biology of mucus: Composition, synthesis and organization. Adv Drug Deliv Rev. 2018. Vol. 124. P. 3—15.

Bianco A., Conte S., Mariniello D., et al. Mucolytic and Antioxidant Properties of Carbocysteine as a Strategy in COVID-19 Ther-
apy. Life (Basel). 2022. Vol. 12 (11). 1824. DOI: 10.3390/1ife12111824.

Birring S. S., Kavanagh J. E., Irwin R. S., et al. Collaborators. Treatment of Interstitial Lung Disease Associated Cough: CHEST
Guideline and Expert Panel Report. Chest. 2018. Vol. 154 (4). P. 904-917. DOIL: 10.1016/j. URL: https://pubmed.ncbi.nlm.nih.

2ov/30036496/.

Brazeau G., Robinson E., Reardon G., Zgarric D. Pharmacists must take an active role as citizen scientists. Journal of the American

Pharmacists Association. 2024. Vol. 64. Issue 1. P. 30-33.

Budniak L., Matkovska D., Alchuk O., et al. Research of the range of bronchodilators used in the treatment of obstructive respira-
tory diseases and analysis of their availability within the framework of the “Affordable Medicines” program. Fitoterapiia. Chasopys.

2025. No. 2. P. 171-179.

David B. Hill, Brian Button, Michael Rubinstein, and Richard C. Boucher. Physiology and pathophysiology of human airway
mucus. Physiol Rev. 2022. Vol. 102 (4). P. 1757-1836. DOI: 10.1152/physrev.00004.2021.

Henman M., Ravera S., Lery F. Council of Europe Resolution on the Implementation of Pharmaceutical Care — A Step Forward in
Enhancing the Appropriate Use of Medicines and Patient-Centred Care. Healthcare. 2024. Vol. 12. P. 232. DOI.org/10.3390/health-

care12020232. URL: https://www.mdpi.com/journal/healthcare.

Holmes A. F., Harris S. D., Hughes A., et al. Cost-Effectiveness Analysis of the Use of Point-of-Care C-Reactive Protein Testing to
Reduce Antibiotic Prescribing in Primary Care. Antibiotics (Basel). 2018. Vol. 7 (4). P. 106. DOI: 10.3390/antibiotics7040106. URL:

https://pubmed.ncbi.nlm.nih.gov/30544560/.

=104

®dirtotepanis. Yaconuc

Ne 4, 2025



Bionoria. Papmauin

lapauk T. II., Amgpitox JI. B., T'apaux K. B., Manko H. B., Ilerpimesa B.O. ®irozacobu mpu rocTpux pecmipaTopHHX
3aXBOPIOBAHHSX Ta HeCTICHH(DIYHUX 3aXBOPIOBAHHIX OPraHiB AMXaHHS (METOAWYHI PEKOMEHJAlii A CaMOCTIHHOTO OIpaIfOBaHHS
temu). @imomepanis. Yaconuc. Ne 1. 2018. C. 19-25.

Gowan T., Huffman M., Weiner M., et al. Management of Chronic Cough in Adult Primary Care: A Qualitative Study. Lung. 2021.
Vol. 199 (5). P. 563-568. DOI: 10.1007/s00408-021-00478-y.

Giilden Bilgin. General approach to dry cough. J Pulmonol Intens Care. 2023. Vol. 1 (3). P. 65-69. DOI: 10.51271/JOPIC-0015

3aituenxo I B. @ikcoBani komOiHaIi{ TikapchKUX 3ac001B: TOLMUTBHICTE i3 Oy hapmakonora. 300pos ‘s Yxpainu. Ilynemononozis:
noensio gaxiseys. 2019. Ne 7 (462). C. 5. URL: https-ua/com/multimedia/userfiles/files/2019/2U 17 2019/ZU 17 2019 str 5/pdf.

Irwin R. S., French C. L., Chang A. B., et al. Classification of Cough as a Symptom in Adults and Management Algorithms: CHEST
Guideline and Expert Panel Report. Chest. 2017. Vol. 153 (1). P. 196-209. DOI: 10.1016/j.chest.2017.10.016.

Kevin Liang, Philip Hui, Samantha Green. Postinfectious cough in adults. CMAJ. 2024. Vol. 196 (5). E157. DOI: 10.1503/cmaj.231523.

Kinkade S., Long N. Acute Bronchitis. Am Fam Physician. 2016. Vol. 94(7). 560-565. URL: https://pubmed.ncbi.nlm.nih.
gov/27929206/.

Kim C., Kabbani S., Dube W.C., et al. Health Equity and Antibiotic Prescribing in the United States: A Systematic Scoping Review.
Open Forum Infect Dis. 2023. Vol. 10 (9). ofad440. DOI: 10.1093/ofid/ofad440.

Kouyesa M. M., I'pek 1. I. AnernnmucTein: rapMoHist MyKOJNITHYHUX Ta IIEHOTPOMHNX eQeKTIB. VxpaincovKuil nyibmMononociunui
orcypran. 2019. Ne 4.

Lai K., Shen H., Zhou X., et al. Clinical Practice Guidelines for Diagnosis and Management of Cough-Chinese Thoracic Society
(CTS) Asthma Consortium. J Thorac Dis. 2018. Vol. 10 (11). P. 6314-6351. DOI: 10.21037/jtd.2018.09.153.

Lorcan McGarvey, Bruce K. Rubin, Satoru Ebihara. Global Physiology and Pathophysiology of Cough Part 2. Demographic and
Clinical Considerations: CHEST Expert Panel Report. Education and clinical practice: guideline and consensus statement. 2021.
Vol. 160, 1. 4. P1413-1423.

Morice A.H. A new way to look at acute cough in the pharmacy. Clinical Pharmacist. 2017. Vol. 9 (4). DOIL: 10.1211/
CP.2017.20202484.

Morice A., Millqvist E., Bieksiene K. ERS guidelines on the diagnosis and treatment of chronic cough in adults and children. European
Respiratory Journal. 2020. Vol. 55 (1). 1901136. DOI: https://doi.org/10.1183/13993003.01136-2019.

IIpo 3aTBepmKEeHHs MPOTOKOJIIB IMpoOBi3opa ((papmarneBra) MpU BiAIMycKy Oe3peLenTypHHX JiKapchbKuX 3aco0iB : Hakaz MO3
Vkpaian Ne 7 Bix 05.01.2022. URL: https://www.dec.gov.ua/wp-content/uploads/ 2022/01/ 2022 7 pf.pdf.

National Academies of Sciences, Engineering, and Medicine; Health and Medicine Division; Board on Population Health and
Public Health Practice; Committee on the Health Effects of Marijuana: An Evidence Review and Research Agenda. The Health Effects
of Cannabis and Cannabinoids: The Current State of Evidence and Recommendations for Research. Washington (DC): National Acad-
emies Press (US); 2017. 12.7. Respiratory Disease. URL: https://www.ncbi.nlm.nih.gov/books/NBK425753/.

National Institute for Health and Care Excellence (NICE). Suspected cancer: recognition and referral. NICE guideline (NG12).
2015 (last updated 2021). URL: https://www.nice.org.uk/guidance/ng12.

Nguyen A., Stamm D., Stankewicz H. Atypical Bacterial Pneumonia, 2025. URL: https://www.ncbi.nlm.nih.gov/books/
NBK532239/#:~:text.

Ocrposeskuit M. M., Kopxx H. B. 3amaneHHs sk IpuYMHA KalLTIO Ta PO3BUTKY YCKJIAJHEHb: MOMJIMBOCTI IHHOBaNifHMX
MYKOJMITUKIB. 300pos’s VYxpainu. Ilynemononocia: nayxa — npaxmuyi. 2020. URL: https://health-ua/com/multimedia/userfiles//
files/2020/ZU_9 2020/ZU 9 2020 str 24-26,pdf.

Peuxina O. O. Kamens y mutuan: npocto npo ckianne. [lediampis. 2022. Ne 3—4 (64-65). C. 11-13. URL: https://health-ua.com/
pediatrics/xvorobi-organiv-dixannia/70709-kashel-uditini-prosto-proskladne.

Roneel V. Sharan. Productive and Non-Productive Cough Classification Using Biologically Inspired Techniques. IEEE Access.
2022. Vol. 10. P. 133958-133968. DOI: 10.1109/ACCESS.2022.3231640.

Sattar Taheri-Araghi. Synergistic action of antimicrobial peptides and antibiotics: current understanding and future directions.
Front Microbiol. 2024. Vol. 15. 1390765. DOI: 10.3389/fmicb.2024.1390765.

Savelieva-Kulik N. A. Antimicrobial therapy in patients with acute cough: NICE 2019 recommendations. Ukrainian medical journal.
2019. URL: www.umj.com.ua/uk/novyna-158045-protimikrobna-terapiya-u-patsiyentiv-z-gostrim-kashlem-rekomendatsiyi-nice-2019.

Serhan C. N., Gupta S. K., Perretti M., Godson C., Brennan E., Li Y., et al. The Atlas of Inflammation Resolution (AIR). Mol Asp
Med. 2020. Vol. 74. 100894.

Shen H., Zhao X., Xu L. Meta-analisis of the efficacy of budesonide and ambroxol hydrochloride inhalstion in children with pneu-
momia and their effects on inflammatory response. Helioyn. 2023. Vol. 9 (11). e21105. DOI: 10.1016/j.heliyon.e21105.

Shields J., Callen E., Loskutova N., et al. Chronic cough diagnosis, treatment, and referral practices among family physicians in the
United States: a survey study. BMC Primary Care. 2024. Vol. 25. 181.

Cenrox M. M. TocTpwuit 6poHXIT: MpoOIeMH AiarHOCTUKHU Ta CydacHe JiKyBaHHsA. 300pos s Yrpainu. [lynemononozis: pesyiomamu
docnioxncenns. 2018. URL: http://www.health-ua.com/.

Singh A., Avula A., Zahn E. Acute Bronchitis. 2024. URL: https://www.ncbi.nlm.nih.gov/books/NBK448067/#:~:tex.

Smith S. M., Fahey T., Smucny J., Becker L.A. Antibiotics for acute bronchitis. Cochrane Database of Systematic Reviews. 2017.
Vol. 6 (6). CD000245. DOI: 10.1002/14651858.CD000245.pub4.

Tanner M., Karen Roddis J. Antibiotics for acute bronchitis. Nurs Stand. 2018. Vol. 32 (27). P. 41-43.

Tenorio M., Graciliano N., Moura F.,et al. N-Acetylcysteine (NAC): Impacts on Human Health. Antioxidants (Basel). 2021.
Vol. 10 (6). 967. DOI: 10.3390/antiox10060967.

Thomas P., Jog P., Vohra N., Veligandla K., Petare U. A Newer Approach in the Management of Cough: A Review on Levodropro-
pizine. Journal of Respiratory Diseases. 2023. Vol. 1 (3). P. 1-14. DOI: 10.14302/issn.2642-9241.jrd-23-4566.

World Health Organization (WHO). Antimicrobial Resistance. 2021. URL: https://www.who.int/news-room/fact-sheets/detail/anti-
microbial-resistance.

®itorepanis. Yaconuc Ne 4, 2025 105 ==



Bionoria. Papmauin

Ximion JI. B., flmenko O. b., Jlammmok C. B. ta in. CuMnTomMaridHe JIiKyBaHHS KallUTIO y AOPOCIUX. Meouuna eazema «300pog’s
Vpainu 21 cmopivuay. 2016. Ne 1 (374). C. 3-5. URL: https://health-ua.com/article/6305-simptomatichne-lkuvannya-kashlyu-u-doroslih.

Xuip A. P. [Ipo6remMa KaIuiro B aleprojoriyHoro namieHra. Yxpaincorkuti meouunuii yaconuc. 2021. URL: https://api.umj.com.ua/
wp/wp-content/uploads/2021/06/simed.pdf.

REFERENCES

Abdullah, V., Hamzah, A., Manuel, M., et al. (2022). Pharmacological management of allergic rhinitis: A consensus statement
from the Malaysian Society of Allergy and Immunology. Journal of Asthma and Allergy, 15, 983—1003. https://doi.org/10.2147/
JAA.S374346.

Anumeha, S., Akshay, A., & Elise, Z. (2024). Acute bronchitis. Retrieved from https://www.ncbi.nlm.nih.gov/books/NBK448067/.

Bansil, R., & Turner, B.S. (2018). The biology of mucus: Composition, synthesis and organization. Adv Drug Deliv Rev, 124, 3—15.

Bianco, A., Conte, S., Mariniello, D. et al. (2022). Mucolytic and Antioxidant Properties of Carbocysteine as a Strategy in COVID-19
Therapy. Life (Basel), 12 (11), 1824. DOI: 10.3390/1ife12111824.

Birring, S.S., Kavanagh, J.E., & Irwin, R.S., et al. (2018). Collaborators. Treatment of Interstitial Lung Disease Associated Cough:
CHEST Guideline and Expert Panel Report. Chest, 154 (4), 904-917. DOI: 10.1016/j. Retrieved from: https://pubmed.ncbi.nlm.nih.
2ov/30036496/.

Brazeau, G., Robinson, E., Reardon, G., & Zgarric, D. (2024). Pharmacists must take an active role as citizen scientists. Journal of
the American Pharmacists Association, 64 (1), 30-33.

Budniak, L., Matkovska, D., Alchuk, O., et al. (2025). Research of the range of bronchodilators used in the treatment of obstruc-
tive respiratory diseases and analysis of their availability within the framework of the “Affordable Medicines” program. Fitoterapiia.
Chasopys — Phytotherapy. Journal, (2), 171-179.

Hill, D.B., Button, B., Rubinstein, M., & Boucher, R.C. (2022). Physiology and pathophysiology of human airway mucus. Physi-
ological Reviews, 102 (4), 1757-1836. https://doi.org/10.1152/physrev.00004.2021.

Henman, M., Ravera, S., & Lery, F. (2024). Council of Europe Resolution on the Implementation of Pharmaceutical Care —A Step Forward
in Enhancing the Appropriate Use of Medicines and Patient-Centred Care. Healthcare, 12, 232. https://doi.org/10.3390/healthcare12020232.

Holmes, A.F., Harris, S.D., Hughes, A., et al. (2018). Cost-effectiveness analysis of the use of point-of-care C-reactive protein
testing to reduce antibiotic prescribing in primary care. Antibiotics (Basel), 7 (4), 106. https://doi.org/10.3390/antibiotics7040106.

Harnyk, T.P., Andriiuk, L.V., Harnyk, K.V., Matsko, N.V., & Petrishcheva, V.O. (2018). Fitozasoby pry hostrykh respiratornykh
zakhvoriuvanniakh ta nespetsyfichnykh zakhvoriuvanniakh orhaniv dykhannia (metodychni rekomendatsii dlia samostiinoho opratsi-
uvannia temy) [Herbal remedies for acute respiratory diseases and nonspecific respiratory disorders (methodical recommendations for
independent study of the topic)]. Fitoterapiia. Chasopys — Phytotherapy. Journal, (1), 19-25 [in Ukrainian].

Gowan, T., Huffman, M., Weiner, M., et al. (2021). Management of chronic cough in adult primary care: A qualitative study. Lung,
199 (5), 563-568. https://doi.org/10.1007/s00408-021-00478-y.

Bilgin, G. (2023). General approach to dry cough. Journal of Pulmonology and Intensive Care, 1 (3), 65-69. https://doi.org/
10.51271/JOPIC-0015.

Zaichenko, H.V. (2019). Fiksovani kombinatsii likarskykh zasobiv: dotsilnist iz pohliadu farmakoloha [Fixed combinations of
medicinal products: feasibility from the standpoint of a pharmacologist]. Zdorovia Ukrainy. Pulmonolohiia: pohliad fakhivtsia —
Health of Ukraine. Pulmonology: Expert Opinion [in Ukrainian].

Irwin, R.S., French, C.L., Chang, A.B., et al. (2017). Classification of cough as a symptom in adults and management algorithms:
CHEST guideline and expert panel report. Chest, 153 (1), 196-209. https://doi.org/10.1016/j.chest.2017.10.016.

Liang, K., Hui, P., & Green, S. (2024). Postinfectious cough in adults. CMAJ, 196 (5), E157. https://doi.org/10.1503/cmaj.231523.

Kinkade, S., & Long, N. (2016). Acute bronchitis. American Family Physician, 94 (7), 560-565.

Kim, C., Kabbani, S., Dube, W.C., et al. (2023). Health equity and antibiotic prescribing in the United States: A systematic scoping
review. Open Forum Infectious Diseases, 10 (9), ofad440. https://doi.org/10.1093/ofid/ofad440.

Kochuieva, M.M., & Hrek, L.I. (2019). Atsetyltsystein: harmoniia mukolitychnykh ta pleiotropnykh efektiv [Acetylcysteine: harmony
of mucolytic and pleiotropic effects]. Ukrainskyi pulmonolohichnyi zhurnal — Ukrainian Pulmonology Journal, (4) [in Ukrainian].

Lai, K., Shen, H., Zhou, X., et al. (2018). Clinical practice guidelines for diagnosis and management of cough — Chinese Thoracic
Society (CTS) Asthma Consortium. Journal of Thoracic Disease, 10 (11), 6314-6351. https://doi.org/10.21037/jtd.2018.09.153.

McGarvey, L., Rubin, B.K., & Ebihara, S. (2021). Global physiology and pathophysiology of cough Part 2. Demographic and clinical
considerations: CHEST Expert Panel Report. Education and Clinical Practice: Guideline and Consensus Statement, 160 (4), 1413—1423.

Morice, A.H. (2017). A new way to look at acute cough in the pharmacy. Clinical Pharmacist, 9 (4). https://doi.org/10.1211/
CP.2017.20202484.

Morice, A., Millgvist, E., & Bieksiene, K. (2020). ERS guidelines on the diagnosis and treatment of chronic cough in adults and
children. European Respiratory Journal, 55 (1), 1901136. https://doi.org/10.1183/13993003.01136-2019.

Ministerstvo okhorony zdorovia Ukrainy (2022). Pro zatverdzhennia protokoliv provizora (farmatsevta) pry vidpusku bezretsep-
turnykh likarskykh zasobiv: nakaz MOZ Ukrainy Ne 7 vid 05.01.2022 [Order of the Ministry of Health of Ukraine “On approval of
pharmacist protocols for OTC medicines dispensing” No. 7 dated 05.01.2022]. Retrieved from https://www.dec.gov.ua/wp-content/
uploads/2022/01/2022_7_pf.pdf [in Ukrainian].

National Academies of Sciences, Engineering, and Medicine; Health and Medicine Division; Board on Population Health and
Public Health Practice; Committee on the Health Effects of Marijuana (2017). The Health Effects of Cannabis and Cannabinoids: The
Current State of Evidence and Recommendations for Research. Washington, DC: National Academies Press. Retrieved from https://
www.ncbi.nlm.nih.gov/books/NBK425753/.

National Institute for Health and Care Excellence (2021). Suspected cancer: recognition and referral (NICE guideline NG12).
Retrieved from https://www.nice.org.uk/guidance/ng12.

Nguyen, A., Stamm, D., & Stankewicz, H. (2025). Atypical bacterial pneumonia. Retrieved from https://www.ncbi.nlm.nih.gov/
books/NBK532239/.

== 106 ®ditorepanis. Yaconuc Ne 4, 2025



Bionoria. Papmauin

Ostrovskii, M.M., & Korzh, N.V. (2020). Zapalennia yak prychyna kashliu ta rozvytku uskladnen: mozhlyvosti innovatsiinykh
mukolitykiv [Inflammation as a cause of cough and complications: possibilities of innovative mucolytics]. Zdorovia Ukrainy. Pulmo-
nolohiia: nauka — praktytsi — Health of Ukraine. Pulmonology: Science to Practice. Retrieved from https://health-ua/com/multimedia/
userfiles/files/2020/ZU_9 2020/ZU_9 2020 _str 24-26.pdf [in Ukrainian].

Rechkina, O.0. (2022). Kashel u dytyny: prosto pro skladne [Cough in a child: simple about the complex]. Pediatriia — Pediatrics,
3-4 (64-65), 11-13. Retrieved from https://health-ua.com/pediatrics/xvorobi-organiv-dixannia/70709-kashel-uditini-prosto-prosk-
ladne [in Ukrainian].

Sharan, R.V. (2022). Productive and non-productive cough classification using biologically inspired techniques. IEEE Access, 10,
133958-133968. https://doi.org/10.1109/ACCESS.2022.3231640.

Taheri-Araghi, S. (2024). Synergistic action of antimicrobial peptides and antibiotics: current understanding and future directions.
Frontiers in Microbiology, 15, 1390765. https://doi.org/10.3389/fmicb.2024.1390765.

Savelieva-Kulik, N.A. (2019). Antimicrobial therapy in patients with acute cough: NICE 2019 recommendations. Ukrainian Medi-
cal Journal. Retrieved from https://www.umj.com.ua/uk/novyna-158045-protimikrobna-terapiya-u-patsiyentiv-z-gostrim-kashlem-re-
komendatsiyi-nice-2019.

Serhan, C.N., Gupta, S.K., Perretti, M., Godson, C., Brennan, E., Li, Y., et al. (2020). The Atlas of Inflammation Resolution (AIR).
Molecular Aspects of Medicine, 74, 100894.

Shen, H., Zhao, X., & Xu, L. (2023). Meta-analysis of the efficacy of budesonide and ambroxol hydrochloride inhalation in children
with pneumonia and their effects on inflammatory response. Heliyon, 9 (11), e21105. https://doi.org/10.1016/j.heliyon.e21105.

Shields, J., Callen, E., Loskutova, N., et al. (2024). Chronic cough diagnosis, treatment, and referral practices among family phy-
sicians in the United States: A survey study. BMC Primary Care, 25, 181.

Seliuk, M.M. (2018). Hostryi bronkhit: problemy diahnostyky ta suchasne likuvannia [Acute bronchitis: diagnostic issues and
modern treatment]. Zdorovia Ukrainy. Pulmonolohiia: rezultaty doslidzhennia — Health of Ukraine. Pulmonology research results.
Retrieved from http://www.health-ua.com/ [in Ukrainian].

Singh, A., Avula, A., & Zahn, E. (2024). Acute bronchitis. Retrieved from https://www.ncbi.nlm.nih.gov/books/NBK448067/.

Smith, S.M., Fahey, T., Smucny, J., & Becker, L.A. (2017). Antibiotics for acute bronchitis. Cochrane Database of Systematic
Reviews, 6 (6), CD000245. https://doi.org/10.1002/14651858.CD000245.pub4.

Tanner, M., & Roddis, J.K. (2018). Antibiotics for acute bronchitis. Nursing Standard, 32 (27), 41-43.

Tenoério, M., Graciliano, N., Moura, F., et al. (2021). N-acetylcysteine (NAC): Impacts on human health. Antioxidants (Basel),
10 (6), 967. https://doi.org/10.3390/antiox10060967.

Thomas, P., Jog, P., Vohra, N., Veligandla, K., & Petare, U. (2023). A newer approach in the management of cough: A review on
levodropropizine. Journal of Respiratory Diseases, 1 (3), 1-14. https://doi.org/10.14302/issn.2642-9241.jrd-23-4566.

World Health Organization (2021). Antimicrobial resistance. Retrieved from https://www.who.int/news-room/fact-sheets/detail/
antimicrobial-resistance.

Khimion, L.V., Yashchenko, O.B., Danyliuk, S.V.,, et al. (2016). Symptomatychne likuvannia kashliu u doroslykh [Symptomatic
treatment of cough in adults]. Medychna hazeta “Zdorovia Ukrainy 21 storichchia” — Medical Newspaper “Health of Ukraine of the
21st Century”, 1 (374), 3-5. Retrieved from https://health-ua.com/article/6305-simptomatichne-lkuvannya-kashlyu-u-doroslih [in Ukrainian].

Khyts, A.R. (2021). Problema kashliu v alerholohichnoho patsiienta [The problem of cough in an allergic patient]. Ukrainskyi medychnyi
chasopys — Ukrainian Medical Journal. Retrieved from https://api.umj.com.ua/wp/wp-content/uploads/2021/06/simed.pdf [in Ukrainian].

Cmamms naoitiuna 0o pedaxyii 14.08.2025
Cmammas nputinama 0o opyky 12.11.2025
Onybnirkosana: 29.12.2025

Article received by the editorial office

Article accepted for publication

Conflict of interest information: there is no conflict of interest.

Authors' contributions:

Kaidash S.P. — research idea, article correction;

Sokolova K.V. — participation in writing the article, abstract, summary;

Sliesarchuk V.Yu. — collection and analysis of literature, conclusions, participation in writing the article;
Potapova T.M. — participation in writing the article, correction of the article.

Email address for correspondence with the authors: tanypotapova777@gmail.com

®itorepanis. Yaconuc Ne 4, 2025 107 ==



