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Abstract

Mucolytic agents are widely used to manage excessive bronchial secretions,

improve  mucus  clearance,  and  alleviate  cough  in  patients  with  community-

acquired  pneumonia  (CAP).  Their  efficacy  and  safety  have  been  discussed  in

multiple  clinical  studies  and  systematic  reviews.  This  article  provides  a

comprehensive  review of  the  clinical  evidence  regarding  the  use  of  mucolytic

therapy  in  CAP,  emphasizing  clinical  outcomes,  safety  profiles,  and  rational

application as adjunct therapy. The analysis demonstrates that mucolytic agents,

particularly ambroxol, acetylcysteine, and carbocisteine, are effective in improving

respiratory function and symptom relief, with a favorable safety profile when used

according to recommended guidelines.
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Аннотация

Муколитические препараты применяются для разжижения бронхиальной и

лёгочной  мокроты,  уменьшения  кашля  и  улучшения  функции  лёгких.  Их

эффективность  и  безопасность  при  внебольничной  пневмонии  подробно

рассмотрены  в  научной  литературе.  В  данной  статье  представлен  обзор

клинических  результатов  и  безопасности  муколитической  терапии  при

ВКДП.  Анализ  литературы  показывает,  что  при  применении  амброксола,

ацетилцистеина  и  карбоцистеина  наблюдается  улучшение  клинических

симптомов,  облегчение  отхождения  мокроты  и  высокая  безопасность

препаратов.

Ключевые  слова: муколитическая  терапия,  ВКДП,  кашель,  бронхо-

секреторная функция, клиническая эффективность, безопасность.

Introduction

Community-acquired pneumonia (CAP) remains one of the most prevalent

respiratory infections worldwide, affecting both adults and children. Despite the

availability of effective antibiotics, CAP continues to be associated with significant

morbidity  and,  in  severe  cases,  mortality.  One  of  the  key  pathophysiological

features of CAP is the accumulation of excessive bronchial secretions, which can

impair  gas  exchange,  prolong  symptoms,  and  contribute  to  secondary

complications such as atelectasis or persistent cough.

Mucolytic agents, including ambroxol, acetylcysteine, and carbocisteine, act

primarily  by  reducing  mucus  viscosity,  enhancing  mucociliary  clearance,  and

facilitating expectoration. Their therapeutic effect is especially relevant in patients

with CAP accompanied by pronounced bronchial  hypersecretion.  In addition to

symptomatic  relief,  mucolytic  therapy  may  support  antibiotic  efficacy  by

improving drug distribution within the bronchial  tree and reducing obstruction-

related hypoxia.
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Clinical  guidelines  for  CAP  management  emphasize  the  importance  of

supportive  therapies  alongside  antimicrobials.  While  much  attention  is  paid  to

antibiotic selection and supportive oxygen therapy, the rational use of mucolytic

agents remains under debate. Variability in study designs, patient populations, and

outcome  measures  contributes  to  differing  recommendations.  Nevertheless,  a

synthesis of current literature suggests that mucolytics may play a beneficial role in

improving  clinical  outcomes,  especially  in  patients  with  excessive  mucus

production.

The aim of  this  review is  to  evaluate  the  clinical  efficacy and safety  of

mucolytic  therapy  in  patients  with  CAP  and  to  provide  an  evidence-based

framework for rational use as adjunct therapy.

Materials and Methods

A structured literature review was conducted using the PubMed, Scopus, and

Google  Scholar  databases.  The  search  strategy  combined  keywords  such  as

“mucolytic  therapy”,  “community-acquired  pneumonia”,  “cough”,  “bronchial

secretion”,  “ambroxol”,  and  “acetylcysteine”.  Peer-reviewed  articles  published

between 2010 and 2025 were prioritized. Both adult and pediatric studies were

included.

Clinical  outcomes,  including  duration  of  cough,  improvement  in  sputum

clearance,  oxygenation  parameters,  length  of  hospital  stay,  and adverse  events,

were extracted. Studies assessing safety profiles and drug tolerability were also

reviewed.  Data  were  synthesized  to  provide  an  integrated  perspective  on  the

efficacy and safety of mucolytic therapy in CAP.

Results

The review of clinical studies demonstrates several consistent findings:

1. Symptom  improvement: Mucolytic  therapy  significantly  reduces  the

duration  and  severity  of  cough  in  patients  with  CAP.  Patients  receiving
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ambroxol, acetylcysteine, or carbocisteine reported faster expectoration and

improved comfort.

2. Bronchial secretion clearance: Studies consistently show that mucolytics

enhance mucus clearance, facilitating lung ventilation and gas exchange.

3. Adjunct  therapy  benefits: Mucolytic  agents  support  the  action  of

antibiotics by improving drug penetration and reducing hypoxia caused by

mucus obstruction.

4. Safety  profile: Adverse  events  are  generally  mild,  including  occasional

gastrointestinal discomfort or transient rash. Severe adverse effects are rare.

5. Special  populations: Pediatric  and  elderly  patients  generally  tolerate

mucolytic  therapy  well,  with  clinical  improvements  similar  to  the  adult

population.

Discussion

Mucolytic therapy is an important adjunctive measure in the management of

CAP, particularly in patients with significant bronchial hypersecretion. Its benefits

extend  beyond  mere  symptomatic  relief.  By  facilitating  mucus  clearance,

mucolytics contribute to improved oxygenation and reduce the risk of secondary

complications such as atelectasis or persistent airway obstruction.

Clinical  studies  consistently  report  reductions  in  cough  duration  and

improvements  in  sputum  properties,  leading  to  enhanced  patient  comfort  and

potentially faster clinical recovery. Furthermore, improved mucus clearance may

indirectly  support  antibiotic  therapy,  as  unobstructed  airways  allow  for  better

distribution of antimicrobial agents and more effective pathogen eradication.

Safety data from multiple clinical trials indicate that mucolytic therapy is

generally well tolerated. Gastrointestinal discomfort is the most frequently reported

adverse effect, while severe reactions are uncommon. These findings support the

inclusion  of  mucolytic  agents  as  part  of  a  comprehensive  CAP management

strategy,  particularly  in  patients  with  productive  cough  and  thick  bronchial

secretions.
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Nevertheless,  certain  limitations  remain.  The  heterogeneity  of  study

populations, variations in dosing regimens, and differences in outcome measures

make direct comparisons challenging. Additionally, many studies focus on short-

term clinical endpoints, and long-term effects of mucolytic therapy in CAP remain

underexplored. Future randomized controlled trials with standardized protocols are

needed to confirm the optimal dosing,  timing,  and patient  selection criteria for

mucolytic therapy.

Conclusion

Mucolytic therapy represents a safe and effective adjunctive intervention in

the management of community-acquired pneumonia. Clinical evidence indicates

that ambroxol, acetylcysteine, and carbocisteine improve cough severity, facilitate

bronchial  secretion clearance,  and support  overall  respiratory function.  Adverse

events are generally mild and rare.

Rational  use of  mucolytic  therapy,  particularly in patients  with excessive

mucus  production,  can  enhance  patient  comfort,  accelerate  recovery,  and

complement  standard  antibiotic  regimens.  Clinicians  should  consider  patient-

specific  factors,  such  as  age,  comorbidities,  and  severity  of  secretions,  when

prescribing mucolytics to maximize efficacy and safety.
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