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COVID-19 caused by Sever Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) rst identied at 
Wuhan, China has rapidly spread across over 6 continents to become a pandemic and a Public Health 

Emergency of International Concern (PHEIC). Till date there is no specic drug for the disease. So there is an imminent 
requirement to identify an effective drug to control the outbreak. A number of COVID-19 cases are reported to be associated with 
co-bacterial infections especially in immunocompromised individuals. Teicoplanin, a glycopeptide antibiotic, in the past has 
been reported to possess antiviral efcacy against coronaviruses such as MERS-CoV and SARS-CoV.  In a recently conducted in 
vitro study, it has also been observed to possess antiviral activity against SARS-CoV-2. Here we summarize, Teicoplanin, an 
antibiotic as a potential therapeutic repurposing option for the treatment of COVID-19, especially in severely ill patients and 
those having co-bacterial infections.
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BACKGROUND
The rst case of Coronavirus disease 2019 (COVID-19) caused 
by a highly infectious agent Sever Acute Respiratory 
Syndrome Coronavirus 2 (SARS-CoV-2) was conrmed in 
December 2019 in Wuhan, China and then spread rapidly 
across China and more than 220 countries worldwide [1-4] . As 
of 28 October, 2022, a total of 626,337,158 conrmed cases of  
COVID-19 were reported and 6,566,610 of them died [4]. Thus 
there is an urgent demand to identify an effective, safe, 
available and affordable therapeutic regimen against SARS-
CoV-2. But till date no drug has been approved to treat COVID-
19. Hence, repurposing an existing chemotherapeutic agent 
with a known safety prole would be a signicant near term 
strategy to control the pandemic. Teicoplanin, a glycopeptide 
antibiotic, in the past has been reported to possess efcacy 
against coronaviruses such as MERS-CoV and SARS-CoV [5, 
6]. In recently conducted studies, Teicoplanin was also 
observed to inhibit in vitro replication of SARS-CoV-2 and thus 
make it a potential repurposing drug against SARS-CoV-2 [7].

SARS-CoV-2
SARS-CoV-2 belongs to the family of viruses known as 
Coronaviriade [8]. It is an enveloped positive sense single 
stranded RNA (+ssRNA) virus [9]. It is large pleomorphic 
spherical particle with bullous surface projections with an 
approximate diameter of 50-200 nanometers [10, 11]. It 
consists of four structural proteins namely Spike (S), 
Membrane (M), Envelope (E) and Nucleocapsid (N) protein. 
The N protein integrates the viral genome whereas the rest 
three proteins together constitute the viral envelope. S protein 
present on the envelope is responsible for binding to the cell 
surface receptors of the host cell membrane [12]. 

Pathogenesis of COVID-19
The primary mode of transmission of SARS-CoV-2 is via 
respiratory droplets from coughs and sneezes among close 
contacts of infected personnel [13]. The World Health 
Organisation has reported an incubation period of 
approximately 2 to 14 days [14]. 

In S Protein modeling experiments, it has been observed that 
when SARS-CoV-2 comes in close contact with the host cell, 
the S protein of the virus binds to the Angiotensin Converting 
Enzyme-2 (ACE2) cellular receptors of the host cells and 
produce conformational changes within  the S protein and 
makes S protein suitable for attachment to the host cell 
proteases like transmembrane protease serine 2 (TMPRSS2) 

  for host cell entry [15-18]. After attachment to the host cell 
membrane, TMPRSS2 of the host cell membrane cleaves the S 
protein and activates the receptors attached to the S protein 

which facilitates its entry inside the host cell. This S protein 
proteolytic priming process is essential for entry of the virus 
inside the host cell [16, 17, 19, 20]. Then by the process of 
endocytosis or macropinocytosis, the virus particle is taken 
inside the endosomes of the host cell and subsequently 
acidies [17, 21, 22]. Cysteine protease Cathepsin L is present 
inside the endosomes of the host cell and it further cut opens 
the S protein and thereby facilitates virus endosome 
membrane fusion process. Studies have proposed that 
subsequent breakdown of S protein by both protease 
TMPRSS2 and Cathepsin L are essential for the complete 
denudeation of S2 subunit of S protein to the endosome/ 
lysosome membrane [23, 24]. Eventually, the virus inside the 
host cell produces virulence factors that promotes shedding of 
new progeny viruses and suppresses the host immune 
response [12]. The progeny viruses thus produced inside the 
host cells are liberated by the process of exocytosis via 
secretory vesicles [25].

Effect of Teicoplanin on SARS-COV-2
Teicoplanin, is a glycopeptide antibiotic, clinically effective 
against different Gram positive bacterial infections such as 
septicemia, endocarditis, pneumonia and meningitis. It has a 
long half life and hence recommended in once daily 
intramuscular or intravenous administration. It has a good safety 
prole. A few adverse effects have been reported, generally 
limited to local skin reactions or hypersensitivity reactions [26].

In vitro, Teicoplanin has been reported to possess signicant 
antiviral efcacy for various viruses such as Inuenza virus, 
Ebola virus, Flavivirus, HIV, Hepatitis C virus and 
Coronaviruses such as MERS-CoV and SARS-CoV [5,6]. 
Regarding coronaviruses, the potential therapeutic efcacy of 
Teicoplanin was notably reported for MERS-CoV and patent 
for the same was led in the year 2016 [27].  In experimental 
study conducted by Zhou and his confreres in 2016, it was 
observed that Cathepsin L activated cleavage of S protein can 
be signicantly blocked by Teicoplanin during the late 
endosome/ lysosome phases of SARS-CoV invasion and 
thereby preventing the release of viral genome and 
subsequently terminating the viral replication cycle [5]. 
Similar, in vitro study done by the same set of researches in the 
year 2020 revealed that the corresponding cleavage site of 
Cathepsin L was preserved in the pandemic strain of SARS-
CoV-2 [7] (Figure. 1). They concluded that Teicoplanin in a 
dose dependent manner inhibited SARS-CoV-2 entry with half 
maximal inhibitory concentration (IC ) of 1.66 µM [7]. 50

DISCUSSION
The most commonly used clinical dose of Teicoplanin against 
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Gram positive bacterial infections is 400 mg/day or 8.78 µM. 
IC  of Teicoplanin against SARS-CoV-2 was found to be 1.66 50

µM [7]. This indicates that Teicoplanin could be administered 
at a higher dosage as required for optimal antiviral efcacy 
and may therefore achieve a more powerful antiviral effect.

Recent study done by Lingxi and his colleagues, reported that 
26.7% of hospitalized COVID-19 cases had bacterial co-
infection which included A. baumannii, K. pneumoniae, E. 
coli, S. maltophilia, S. aureus, H. inuenza, P. aeruginosa and 
S. haemolyticus. Bacterial co-infection would worsen the 
clinical outcomes, prolong the hospital stay and is a leading 
cause of mortality in these cases [28]. Hence, Teicoplanin 
could have a signicant role in the treatment of COVID-19 
cases with Gram positive bacterial co-infection.

In 2020, a descriptive study suggested that COVID-19 cases 
with low immune system when treated along with antibiotics to 
prevent infections would show better clinical outcomes [29]. 
Thus, co-administration of Teicoplanin might also be useful in 
reducing morbidity and mortality in persons with low immune 
function such as old aged persons, pregnant women, HIV 
positive cases, diabetics and persons on immunosuppressive 
agents.

Finally, we conclude that Teicoplanin may have good 
therapeutic potential to combat COVID-19, especially in 
severely ill patients and those having co-bacterial infections. 
We recommend that the clinical efcacy and safety prole of 
Teicoplanin in the treatment of COVID-19 may be explored by 
further in vivo studies and randomized controlled clinical 
trials.
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Figure. 1Schematic representation of effects of Teicoplanin 
on severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) replication cycle.
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