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It is possible that bromhexine hydrochloride, by inhibiting TMPRSS2, can prevent the priming of COVID-19 and 
abort the cell entry of the SARS-CoV-2.
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In December 2019, Covid-19 was reported 
for the first time in China. Shortly after, in 
March 2020, it became a pandemic. While 

the majority of countries are experiencing the 
end of the first wave of the disease and have 
started to remove the social restriction orders, 
the second wave of the virus infection has 
begun to rise in some countries, causing them 
to again increase restrictions.

COVID-19 is a significant public health 
issue and has had a significant global 
socioeconomic impact. According to the Johns 
Hopkins University Coronavirus Resource 
Center as of August 10th 2020, the number of 
deaths in the world has surpassed 735,000 and 
the number is increasing on a daily basis  (1).

Over the past 8 months, multiple 
medications and therapeutic options have 
been tried. No effective medication has been 
introduced and vaccines are still undergoing 
clinical testing. 

Bromhexine is an over-the-counter, safe 
and inexpensive mucolytic that has been 
used in clinical medicine since 1963. Its 
main application has been to improve 
mucociliary clearance in the pulmonary 
system. Bromhexine is able to inhibit serine 
protease [transmembrane serine protease 
2 (TMPRSS2)] and, via this mechanism, 
has been used to successfully treat distant 
metastasis in mice models with prostate 
cancer. Later, its role in prevention of influenza 
infection by inhibition of TMPRSS2 has been 
observed. With the same rationale, it had been 

suggested, that bromhexine hydrochloride, 
by inhibiting TMPRSS2, can prevent the 
priming of COVID-19 and abort the cell 
entry of the virus. Therefore, it should be 
considered a potential treatment to prevent 
COVID-19 infection (2-4).

Recently, Ansarin et al reported the results 
of a randomized clinical trial that evaluated 
the effect of Bromhexine on clinical outcomes 
and mortality in hospitalized patients with 
COVID-19.

In this clinical trial, 78 patients 
were randomized into two groups.  Both 
groups were on low dose 200 mg/day 
hydroxychloroquine (HCQ). The treatment 
group, in addition to HCQ, received 
bromhexine 8 mg TID. The ICU admissions 
(2 out of 39 versus 11 out of 39, P = 0.006), 
intubation (1 out of 39 vs. 9 out of 39, 
P = 0.007) and death (0 out of 39 vs. 5 out of 
39, P = 0.027), were all significantly lower in 
the bromhexine group.  

The study demonstrated a tremendous 
advantage of bromhexine for mortality and 
morbidity. 

It was also observed that cardinal 
respiratory symptoms, such as cough and 
dyspnea, were remarkably less after a two-
week treatment with bromhexine. Qualitative 
C-reactive protein (CRP) in all of the patients 
who received bromhexine after two weeks 
improved and turned negative, while in the 
control group, 83% still had positive CRP.

The authors concluded that administration 
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of bromhexine in the early stage of the disease is  safe, 
bromhexine is an affordable medication and  a game 
changer (5). This trial had many limitations. The main 
limitations were a small sample size and being a single 
center report. The study, while randomized, was an open 
label trial. Study subjects who are aware of their treatment 
allocation may differ from blinded subjects in how they 
report their symptoms. Additionally, investigators in an 
open label trial may probe study patients differentially by 
treatment status thereby leading to observer bias (6).

This study is the first clinical trial that assessed the 
efficacy of bromhexine in COVID-19 and despite the 
limitations of the study, the results are very promising.

Whether this promising result is because of bromhexine 
alone or combination of low dose HCQ [200 mg/d] and 
bromhexine is not clear at this point. 

Recently, Hörnich et al studied the interaction of 
S-protein in SARS-CoV-2 with the ACE2 (angiotensin-
converting enzyme 2) receptor and TMPRSS2. Their 
paper has not been peer reviewed yet. They concluded that 
SARS-CoV-2 does not require TMPRSS2 on target cells for 
cell-cell fusion and suggested that bromhexine is not able 
to inhibit cell-to-cell fusion in COVID-19 infection. They 
also moved one step further and claimed that bromhexine 
may even moderately enhance fusion. Their experiment 
claimed that SARS-COV-2 fusion, as compared to the first 
SARS virus, depends more on ACE2 receptor expression 
rather than protease activation (7).

There is conflicting data about the role of bromhexine 
in the prevention and treatment of COVID-19. In clinical 
practice, the benefits of using bromhexine in COVID-19 
far outweigh the risk for now. Further, high scale, well-
designed clinical trials are needed to shed light on this 
issue. There are at least three large scale clinical trials in 
China, Estonia and Mexico underway at this time.  
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