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New hope for treatment of respiratory involvement 
following COVID-19 by bromhexine
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Currently, the use of mucolytic drugs to dilute 
respiratory secretions is increasing; among them, 
bromhexine is considered as one of the most 

common drugs (1,2). Bromhexine, as a well-tolerated 
and safe medication introduced in 1963, stimulates 
the bronchial mucosa and changes the structure of 
glycoproteins in the secretions, which reduces the 
adhesion and dilutes the secretions (3). From a long-time 
ago, bromhexine has been used for treatment of chronic 
bronchitis (4) and asthma (5). Recently, bromhexine 
showed an enhancing effect on the lung levels of 
antibiotics to treat respiratory infections. Additionally, the 
combination of bromhexine with antibiotics increases the 
efficacy of medications (6). 

Roa and Dantes revealed that a combination of 
bromhexine and amoxicillin in lower respiratory tract 
infection enhance clinical effectiveness. Additionally, 
patients in the group of bromhexine had significantly 
greater reduction of their symptom scores for symptoms 
of cough discomfort, cough frequency, ease of 
expectoration and sputum volume. The patients taking 

bromhexine had treated rapidly of pneumonia (7). The 
role of the mucociliary system in the development of 
immunity and protection against microorganisms is 
very important. Bromhexine is also used to treat coughs 
caused by bronchitis, chronic obstructive pulmonary 
disease (COPD) or cystic fibrosis (8). According to a study 
conducted by Cataldi et al on the effect of bromhexine 
metabolites in children with respiratory disorders, the 
positive effect of this drug was observed in the treatment 
of sputum caused by respiratory infections (9). The 
administration of bromhexine in treatment of adult 
respiratory distress syndrome (ARDS) was investigated in 
a study by Kuckelt et al, which showed in patients with 
ARDS who were treated with bromhexine, pulmonary 
function is significantly ameliorated (10).

 Considering the ability of bromhexine to treat bronchitis, 
asthma and ARDS, the hypothesis on the possible 
therapeutic effect of bromhexine is coronavirus disease 
2019 (COVID-19) that emerged recently. Bromhexine 
can inhibit transmembrane serine protease 2 (TMPRSS2), 
which prevents the virus from entering the body; hence 
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is likely to be beneficial for the treatment of COVID-19. 
To prevent viral entry, the drug should be an ACE2 
(angiotensin-converting enzyme 2)-binding inhibitor or 
TMPRSS2-specific inhibitor. It is of great importance to 
conduct some trials on the efficacy of bromhexine as a 
prophylactic or curative agent in COVID-19 patients (11). 
The mechanism of bromhexine is inhibition of TMPRSS2, 
since this pathway showed its effect in patients with the 
Middle East respiratory syndrome (MERS) and severe 
acute respiratory syndrome (SARS) some years ago (12). 
In an ongoing trial, bromhexine hydrochloride is given to 
COVID-19 patients as a mucolytic agent to suppress cough 
in patients with suspected COVID-19 in China (13), which 
shows the effectiveness of this drug to suppress cough (14). 
Newly, Maggio and Corsini revealed that bromhexine has 
a main role in the prevention of COVID-19 (14). There 
is no absolute contraindication reported for bromhexine, 
except for rare allergy reactions to bromhexine. 
Meanwhile only few adverse effects of bromhexine are 
reported such as nausea, vomiting, diarrhea and fever. For 
these reasons, bromhexine is a safe drug (15). Similarly, 
the study by Habtemariam et al approved the efficacy of 
bromhexine as a prophylactic drug against COVID-19 
(16). It should be noted that, by preventing the progress of 
COVID-19 using bromhexine, the renal involvement by 
SARS-CoV-2 may be indirectly prevented or ameliorated, 
while acute kidney injury is frequently observed in severe 
COVID-19 patient (17, 18). Additionally, Markus et al 
proposed the use of bromhexine as a prophylactic and in 
a favorable combination with hydroxyl chloroquine as an 
effective endosomal protease inhibitor for the treatment 
of moderate to severe COVID-19 cases (19). In summary, 
it seems that the administration of bromhexine alone 
or in combination with other adjuvants to facilitate the 
treatment process in patients with COVID-19. 
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