
Том 6, № 3, 2017 http://healthy-society.com.ua 55

²íôåêö³éí³ õâîðîáè
Èíôåêöèîííûå áîëåçíè
Infectious diseases

Introduction
Acute respiratory diseases (ARDs) are the most com-

mon infectious diseases affecting all age groups. Among 

causes of temporary disability, they occupy the first 

place — even in the mid-epidemic period, they affect 

1/6th of the population of the planet. In Ukraine annu-

ally 10–14 million people suffer from ARDs, which ac-

counts for 25–30 % of all and about 75–90 % of infec-

tious diseases in Ukraine [1]. WHO experts note that, in 

recent years, this the most widespread infectious group 

among human population has a steady tendency to in-

crease. Social causes associated with the global process of 

ever-increasing urbanization, closer contacts of people 

practically anywhere in the world and the strengthening 

of intercontinental migration processes will contribute to 

the further spread of ARDs [1, 2].

The epidemic process in ARDs caused by non-viral 

pathogens is much more complicated due to not so much 

etiological diversity, but the different levels of conta-

giousness, less susceptibility of a person, the possibility of 

preservation of pathogens not only in the human popula-

tion, but also among animals [3].

The real lack of the possibility of using specific diag-

nostic methods for etiological decryption in each case of 

the disease does not reveal the true level of prevalence of 

both ARVI and ARD of another etiology (legionellosis, 

mycoplasma, coccus, rickettsia, etc) [4]. The prevalence 

of these diseases on the globe, the involvement of a large 

number of people in the epidemic process, sometimes 

severe respiratory diseases for humankind.

In adults, ARDs are most often caused by such bacte-

rial microorganisms see Fig. 1.

They cause the appearance of various clinical mani-

festations — nasopharyngitis, quinsy (acute tonsillitis), 

bronchitis. Pathogens of this group are more frequent 

than the viruses, causing the development of pneumonia. 

In the pathogenesis of some of them (mycoplasmosis, 

chlamydia, rickettsiosis), cellular immunity is of great 

significance, and its certain disadvantages often lead to 

the persistence of these pathogens. Therefore, in many 

cases, we are not dealing with another infection, but with 

the reactivation of persistent infection, which must be 

considered in the treatment [5, 6].

Cough is one of the frequent and main signs of respira-

tory diseases. The reason for coughing can be direct irrita-

tion of sensitive endings (receptors) of the mucous mem-

brane of the respiratory tract (RT) — pharynx, larynx, 

trachea, bronchi. There is less observed cough of reflex ori-

gin, when the source of irritation is outside the RT. Cough 

is a complex reflex that has afferent paths from the cough 

receptors for sensitive endings of the trigeminal, jaundice, 

upper larynx and vagus nerves to the “cough center” in the 

brain stem, and the efferent link of the reflex, including the 

rotary, laryngeal and spinal cord (C1 and C4) nerves [7].

UDC 616.988.7:616.211/.232-002-085.235 DOI: 10.22141/2306-2436.6.3.2017.123493

O.K. Duda, V.O. Boyko, L.P. Kotsiubailo, A.I. Konoplianik
Shupyk National Medical Academy of Postgraduate Education, Kyiv, Ukraine

Ambroxol in comprehensive treatment 
of patients with acute respiratory diseases

Abstract. The article presents data on optimization of pathogenetic therapy in patients with acute respiratory diseases with 
manifestations of tracheitis, bronchitis and complicated by community-acquired pneumonia in adults. The etiological structure 
of acute respiratory diseases and resistance to antibacterial preparations are described. The role of ambroxol hydrochloride in 
comprehensive treatment of patients with acute respiratory diseases with various complications from the respiratory system is 
shown. It has been established that the use of ambroxol hydrochloride positively affects the basic etiological process, reduces 
the time of hospital stay due to the rapid termination of bacterial excretion by the average of 3.8 ± 0.7 days in 75 % of patients 
(p = 0.001).
Keywords: ambroxol hydrochloride; acute respiratory diseases; productive cough; treatment; adults

© «Здоров’я суспільства», «Здоровье общества», «Health of Society», 2017

© Видавці Міжнародна громадська організація «Міжнародна асоціація «Здоров’я суспільства», Заславський О.Ю. / Издатели Международная общественная организация «Международная 

ассоциация «Здоровье общества», Заславский А.Ю. / Publishers International Public Organization "The International Association "Health of Society", Zaslavsky O.Yu., 2017

Для кореспонденції: Дуда Олександр Костянтинович, Національна медична академія післядипломної освіти імені П.Л. Шупика, вул. Дорогожицька, 9, м. Київ, 04112, Україна; e-mail: duda.

doc.med@gmail.com

For corresponnce: Oleksander Duda, Shupyk National Medical Academy of Postgraduate Education, Dorohozhytska st., 9, Kyiv, 04112, Ukraine; e-mail: duda.doc.med@gmail.com



Здоров’я суспільства / Здоровье общества / Health of Society / ISSN 2306-2436 (print)56 Том 6, № 3, 2017

Інфекційні хвороби / Инфекционные болезни / Infectious diseases

According to the duration, cough can be acute 

(up to 3 weeks), subacute (prolonged) — more than 3 

weeks and chronic (from 3 months and more). Attack-

like (at pertussis), periodic (at bronchitis), continuous, 

short (at pleurisy). According to the timbre, cough can 

be barking (at lesion of larynx), swollen or silent in the 

case of inflamed and ulcerous vocal cords. Depending 

on the presence of sputum, cough can be productive 

(with sputum evacuation) and non-productive. Cough 

with sputum evacuation may be due to bronchitis, 

bronchiectasis, inflammation of the lungs, tuberculosis 

of the lungs. Non-productive cough often occurs with 

diseases of the upper respiratory tract (URT), com-

pression of the bronchi by a foreign body and in the 

initial stages of inflammatory diseases of the bronchi 

and lungs [8, 9].

Given that cough is one of the manifestations, often 

the only one, of any disease or pathological condition, 

attempts to eliminate this symptom without explain-

ing its cause are certainly false. When establishing the 

nature of cough, first of all, it is necessary to conduct 

etiotropic or pathogenetic treatment of the underlying 

disease [10].

In the vast majority of bronchopulmonary diseases, 

an improvement in the “drainage” function of the bron-

chial tract, including the use of pharmacological agents, 

is required. Recently, new drugs have appeared which al-

low to change rheological properties of sputum and indi-

cators of adhesion, as a consequence — to facilitate the 

removal of sputum by a physiological way [11].

Comprehensive treatment of patients with ARDs 

with manifestations of lesion of the upper and lower re-

spiratory tracts (URT, LRT) along with pathogenetic 

therapy should include drugs that reduce the viscosity 

and elasticity of sputum and have an effect on the local 

immunity of the RT.

Preparations used to facilitate sputum evacuation are 

divided into 2 main groups:

— stimulate expiration (secret engine);

— mucolytic (bronchosecretolytic).

Today, among known mucolytics, for more than 

30 years, ambroxol has one of the leading places in the 

complex treatment of respiratory diseases of various 

etio logies, is popular and has serious recommendations 

[12, 13]. The active substance of the drug is ambroxol 

hydrochloride. It thins sputum due to stimulation of the 

glands of serous mucosal cells of the bronchi, normal-

izes the ratio of serous and mucous components of spu-

tum, stimulates the production of enzymes that cleave 

the bonds between mucopolysaccharides in sputum, 

stimulates the formation of surfactant, which also nor-

malizes the rheological parameters of sputum, decreas-

ing its viscosity and adhesion properties [6, 10, 11]. It 

directly stimulates the movement of cilia and prevents 

them from sticking together, contributing to the evacu-

ation of sputum. The drug has a small analgesic effect, 

which is of great importance in the treatment of a variety 

of pathologies, which undesirably stimulate the cough 

reflex [12].

In addition to the main mucolytic effect, special at-

tention has always been given to the additional effects 

of ambroxol. In the review by K. Beeh et al., there is 

summed up information on the most prominent anti-in-

flammatory properties of ambroxol, such as inhibition of 

oxidative stress, enhancement of local protective mecha-

nisms, reduction of proinflammatory cytokines and me-

tabolites of arachidonic acid, chemotaxis of inflamma-

tory cells and peroxidation of lipids in tissues [13].

An important property of ambroxol is its ability to 

interfere with the formation of biofilms of bacteria. 

M. Сataralis et al. noted the additional anti-inflamma-

tory property of the ambroxol molecule by inhibiting the 

activity of neutrophils at many levels, thereby improving 

the mucociliary clearance [14].

M. Malerba and V. Ragnoli have reported data from 

studies confirming that the ambroxol molecule pos-

sesses additional secretolithic, anti-inflammatory and 

antioxidant activity, causing a local anesthetic effect 

[10, 13].

It is proved that ambroxol is able to increase the 

amount of surfactant, increasing its synthesis and in-

hibiting its degradation in type II alveolocytes. An 

evaluation of the effectiveness and safety of the use of 

ambroxol drugs as a preventive therapy for the develop-

ment of respiratory distress syndrome in preterm infants 

was performed. In 12 clinical trials, 1,335 premature 

infants were studied. The respiratory distress syndrome 

was significantly lower in the 1st group of children re-

ceiving ambroxol compared to the 2nd group of patients 

receiving placebo or corticosteroids. In the 1st group of 

children, the risk of developing the infection was lower 

[12–14]. It has been shown that ambroxol stimulates 

the synthesis of endogenous surfactant and promotes 

Figure 1. Share of various pathogens in the 

structure of patients with ARDs (O.K. Duda, 

L.P. Kotsiubailo, 2015)
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its release into the lumen of the alveoli and bronchi, 

which, in turn, leads to the normalization of impaired 

processes of production and transport of sputum [10]. 

In clinical practice, it leads to the restoration of the 

function of the mucous membrane of the respiratory 

tract, increases the fluidity of sputum [11, 12]. This 

makes it possible to wide use this drug in patients with 

acute respiratory diseases with manifestations of acute 

respiratory distress syndrome.

Ambroxol enhances local immunity by activating tis-

sue macrophages and increasing the production of secre-

tory IgA, and mainly stimulates the production of mono-

nuclear inflammatory mediators (interleukin-1 and 

tumor necrosis factor), reinforces the natural protection 

of the lungs by activating macrophages. The ability to 

inhibit the release of inflammatory factors on immune 

cells lack provoking bronchospasm and immunomodu-

latory effect of ambroxol has advantages in choosing a 

drug for comprehensive treatment of patients with ARDs 

and symptoms of bronchospasm and wheezing including 

pregnant women and newborns [12].

Ambroxol does not contain sugar and alcohol, there-

fore, unlike other mucolytic drugs, it can be used in pa-

tients with diabetes mellitus or with impaired glucose 

tolerance.

It should be noted that ambroxol potentiates the ac-

tion of antibacterial drugs. To date, a number of papers 

have been published in which the interaction of ambrox-

ol with antibiotics was studied. The experimental data 

showed that the average concentration of ampicillin, 

erythromycin and amoxicillin in the lungs of rats treated 

with antibiotic + ambroxol, were by 23 and 27 % re-

spectively higher than in rats that received only antibio-

tic. Differences in all cases were statistically significant 

(p < 0.05). A similar effect was found in relation to other 

(-lactam antibiotics including second and third genera-

tion cephalosporins, as well as second generation fluoro-

quinolones (ciprofloxacin and ofloxacin)). This effect is 

noted both in oral and parenteral administration of anti-

biotics. A reliable explanation of the mechanism of this 

phenomenon has not yet been found [13, 14].

Conclusions
Ambroxol has a special place in the complex treat-

ment of patients with ARDs with the development of 

URT and LRT, manifested by the symptom of cough 

(non-productive or productive), as it is used to potenti-

ate the action of antibiotics, prevent the development of 

acute respiratory distress syndrome, including preterm 

infants.

Since ambroxol hydrochloride is compatible with 

virtually all medications that are used in the treatment 

of ARDs and therefore it is recommended for wide use 

in patients with various bronchopulmonary diseases, in-

cluding pregnant women.

Today ambroxol hydrochloride is considered a “clas-

sic” mucolytic and serves as a benchmark for the evalua-

tion of the effectiveness of new combined medications in 

the treatment of patients with ARDs.
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Àìáðîêñîë ó êîìïëåêñíîìó ë³êóâàíí³ õâîðèõ 
³ç ãîñòðèìè ðåñï³ðàòîðíèìè çàõâîðþâàííÿìè

Резюме. У статті описано інноваційні дані щодо оптимі-

зації патогенетичної терапії в пацієнтів із гострими респі-

раторними захворюваннями з проявами трахеїту, бронхіту, 

ускладненими пневмонією в дорослих. Описано етіологічну 

структуру гострих респіраторних захворювань та стійкість до 

антибактеріальних препаратів. Показана роль амброксолу 

гідрохлориду в комплексному лікуванні хворих із гострими 

респіраторними захворюваннями з різними ускладненнями 

з боку дихальної системи. Встановлено, що використання 

амброксолу гідрохлориду позитивно впливає на основний 

етіологічний процес, зменшує термін стаціонарної стадії лі-

кування через швидке припинення бактеріальної екскреції 

в середньому на 3,8 ± 0,7 дня у 75 % пацієнтів (р = 0,001).

Ключові слова: амброксолу гідрохлорид; гострі респіра-

торні захворювання; продуктивний кашель; лікування; до-

рослі
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Àìáðîêñîë â êîìïëåêñíîì ëå÷åíèè áîëüíûõ 
ñ îñòðûìè ðåñïèðàòîðíûìè çàáîëåâàíèÿìè

Резюме. В статье описаны инновационные данные об 

оптимизации патогенетической терапии у пациентов с 

острыми респираторными заболеваниями с проявлениями 

трахеита, бронхита, осложненными внебольничной пнев-

монией у взрослых. Описаны этиологическая структура 

острых респираторных заболеваний и устойчивость к анти-

бактериальным препаратам. Показана роль амброксола ги-

дрохлорида в комплексном лечении пациентов с острыми 

респираторными заболеваниями с различными осложне-

ниями со стороны дыхательной системы. Установлено, что 

использование амброксола гидрохлорида положительно 

влияет на основной этиологический процесс, уменьшает 

продолжительность стационарной стадии лечения из-за 

быстрого прекращения бактериальной экскреции в сред-

нем на 3,8 ± 0,7 дня у 75 % пациентов (p = 0,001).

Ключевые слова: амброксола гидрохлорид; острые респи-

раторные заболевания; продуктивный кашель; лечение; 

взрослые


