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ABSTRACT

(COVID-19) is an

Background: The outbreak caused by SARS CoV-2 of the recent coronavirus
disease-2019 (COVID-19) has been marked as a public health concern with a
significant mortality at the global level. Lignocaine a common anesthetic agent
being used for pain free surgeries for over a long period of time has expressed
extensive characteristic of being an anti-inflammatory, antibacterial, direct
spasmolytic, ion channel blocking and repolarization agent. We did a literature
review

Methodology: Currently compiled over-view has for the first time evaluated the
probable curative and therapeutic role of nebulized lignocaine drug against SARS
CoV-2 by utilization of PubMed, MEDLINE, NHS Evidence and Web of Science
databases.

Results: With evidence of nebulized lignocaine being used successfully
in respiratory illness before and the established role of low concentration
lignocaine as ion channel repolarization agent, we try to interpret and deduce the
possible implication of nebulized lignocaine as possible therapeutic agent and
a potential cure against SARS-CoV-2 caused respiratory illness by acting as an
anti-inflammatory agent during SARS-CoV-2 caused acute lung injury and also
possibly as an antiviral drug.

Conclusion: By the virtue of possessing anti-inflammatory effect and potential
antiviral effects, nebulized lignocaine can be a breakthrough in the management
of the current COVID-19 pandemic.
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Peoples Republic of China and by now is declared
as global pandemic infecting over half a million
people worldwide in more than 180 countries and
causing deaths of more than 20,000 people according

infectious disease that causes pneumonia. COVID-19
is third documented transfer of animal coronavirus to
human in only two decades leading to an epidemic.
The epidemic of COVID-19 began in December
2019 in Wuhan, capital city of Hubei Province,
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to latest figures by World Health Organization
(WHO). COVID-19 is caused by a novel corona
virus previously known as (2019-nCoV by WHO),
now known to the world as Severe Acute Respiratory
Syndrome Coronavirus 2 (SARS-CoV-2).!-
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SARS-CoV-2 is a virus of the same coronavirus family
belonging to the Middle East Respiratory Syndrome
(MERS-2012) and Severe Acute Respirator Syndrome
(SARS-2007) epidemics. SARS-CoV-2 is quite similar
to SARS-CoV but with few structural differences.?
SARS-CoV-2 has a broader clinical spectrum, the
infection caused by it is asymptomatic at times, or
a mild upper respiratory tract illness to severe viral
pneumonia causing acute lung injury (ALI) leading
to acute respiratory distress syndrome (ARDS)
and eventually respiratory failure and death.? The
frequent complications of COVID-19 include ALI,
ARDS, sepsis, respiratory failure and heart failure.

SARS-COV-2 AND ION CHANNELS

When virus enters host’s system, there is an already
diversify ionic activities by the host cell suitable
for viral proteins. Viral proteins target these ionic
channels and form viroporin.* Viroporins play a
vital role in virus-cycle propagation and they also
prompt the expression viral pathogeneses.* The
frequency of Na* intake and CI discharge regulate
the presence of fluid covering the respiratory surfaces
of lungs.>® Almost all of the respiratory viruses cause
viral pathogenesis by inhibiting the amiloride-
sensitive epithelial Na® Channel (ENaC). Influenza
A virus (IAV) inhibits ENaC thus disrupting the
Na* absorption of the epithelial layer leading to
inflammation and edema across the epithelial layer
of the lung’® Respiratory syncytial virus (RSV)
infections follow the same process of virulence as of
IAV.

Severe acute respiratory corona virus protein E
and S considerably disrupt the expression of ENaC
protein and hence decreasing the channel activity.®
SARS coronavirus share a similarity with IAV by
inhibiting protein kinase C (PKC) and increasing
the excitability ENaC, leading to inflammation of the
epithelial respiratory surface.*’

ARDS AND ION CHANNELS

COVID-19 causes an injury to the lung parenchyma
like the viral pneumonia, leading to ALI or ARDS,
and is the leading cause of morbidity and mortality.
ARDS is an expeditiously progressive illness during
which there is widespread inflammation leading
to extensive pulmonary edema causing failure of
exchange of gases to eventual lung failure.!®!! The gas
exchange and fluid balance of lung alveoli is managed
by apical amiloride-sensitive epithelial sodium
channels (ENaC) and the amiloride-insensitive cyclic
nucleotide-gated cation channels (CNG), acting
together with the basolaterally located Na-K-ATPase
(NKA) promoting transcellular sodium transport.
The ion channels modulation regulate alveolar fluid
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clearance (AFC).!? Alveolar fluid reabsorption is of
importance in cardiac and non-cardiac injury.!b134
Any injury to lungs causes a disturbances in Na* and
Cl' transport across the membrane thus defectively
upregulating ENaC activity in the airway epithelial
cells. This cytokine and chemokine induced
inflammation causes disruption in ion-channel
function causing improper AFC thus, leading to
accumulation of fluid across already inflamed lung
epithelium causing eventual fibrosis.'*® A novel
way to approach ARDS can be by targeting stretch
activating ion-channels (SAC) leading to regulation
of ENaC.161

Table 1: Physicochemical parameters of lignocaine
drug

Chemical structure

Molecular formula ~ C,,H,,N,0

Average mass 234.337 Da

Melting point 69 °C

Boiling point 372.7 = 52.0 °C at 760 mmHg

Density 1.0 = 0.1 g/cm®

Target organs EGFR inhibitor; Sodium Channel inhibitor
LIGNOCAINE

Lignocaine, the first amide base local anesthetic
and class 1b antiarrhythmic drug, is an essential
drug on the WHO essential drug list (Table 1).
Lignocaine is most commonly used as either a local
anesthetic or antiarrhythmic drug, but besides these
it has over the years shown its potential as a diverse
drug with multiple effects.'® It has been recognized
as a potent anti-inflammatory medicine,” and its
anti-inflammatory properties are at par with non-
steroidal anti-inflammatory drugs (NSAIDs) or even
steroids.’*? In long term respiratory illness, it is often
considered as steroid sparring drug.?*-?#

Lignocaine being an anti-arrythymic drug is also
a cardio-protective drug. By blocking the sodium
channels (gates) and repolarizing them, its anti-
arrhythmic properties are very useful in arrhythmias
after myocardial infarction or cardiac surgeries.”-! It
also has a good anti-nociceptive properties and has
been documented to reduce postoperative pain after
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a peripheral-neural block is applied. Lignocaine
also possesses a wide range of n vitro and in vivo
characteristics of being an immune-modulator, anti-
bacterial, and anti-cancer agent.*

LIGNOCAINE AND REPOLARIZING
OF ION-CHANNELS

Lignocaine marked rank is being an anti-
inflammatory drug but it is also a very good analgesic
t00.33 It’s being used for pain modulation since ages.
But the theory of local anesthetic in low dose having
a better therapeutic effect was described by Huneke
Brothers in 1925.3 These effects often are exerted at
dose lower than the dose required for a Na* channel
blockade.>%

A few recent case studies about newly discovered
anatomical points for long term pain management
by using a single lignocaine injection in low
concentrations, cleared the concept and mechanism
that at low dose lignocaine acts by repolarization of
depolarized ion channel in the disturbed area.’

NEBULIZED LIGNOCAINE

Among off-label frequent use of lignocaine is
nebulized form.?>?%4# It has shown the ability
to be very good anti-inflammatory agent by not
just decreasing inflammation but also regulating
mucus production and fibrosis iz vitro and in vivo.'*
28 There are a number of studies and clinical trials
data showing the positive steroid-sparing effects of
lignocaine in asthma or retractable cough.??’#

The systemic absorption of lignocaine in blood after
nebulization is very low. Generally as compared to
other routes of administrations, in case of nebulized
lignocaine usually 100-200 mg for a single dose is
considered safe range, with a maximum of 600 mg
tolerated.

The concentration of lignocaine > 5 mg/L is toxic and
can lead to tremors, light-headedness, hallucinations
or even cardiac arrest.?>*

DISCUSSION

In the light of the facts mentioned, there is strong
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evidence pointing towards the involvement of ion-
channel regulation in the progression of COVID-19
and the potential role of lignocaine in its management.
The evidences discussed here clearly show that
viral propagation and replication is ion-channel
dependent*!!and the injury caused by the virus to the
lung which starts from mild inflammation to ARDS
causing pulmonary edema and fibrosis is also governed
by cytokines and ion-channels interaction.*!7 It
is also clear that lignocaine is a potent repolarizing
agent when given in diluted low concentration.?**
Therefore, after interpreting all the evidence and
our clinical experiences, we suggest that nebulized
lignocaine has potential to be used as a drug of choice
in the managment of the current COVID-19." The
following is the dose recommended: 5 mL of 0.6%
lignocaine (either achieved after diluting 1.5 mL of 2%
lignocaine + 3.5 mL of distilled water, or by diluting
3ml of 2% lignocaine + 7 ml of distilled water ) given 6
hourly (4 times in 24 h) for the day of start of dry cough in
suspected or diagnosed patient. The patient should be
NPO for 45 min before and after the administration of
nebulized lignocaine. In few patients, the trials have
shown lignocaine causes a brief bronchoconstriction,
so it is recommended that the administration of the
first dose should be monitored and if such episode
occurs, a single dose of aerosol salbutamol* before
next session of nebulized lignocaine is enough. Along
with these necessary precautions to inhibit aerosol
transmission of SARS-CoV-2 should also be taken
and the nebulization should be done in a controlled
environment.

CONCLUSION

Nebulized lignocaine can be a breakthrough in the
management of the current COVID-19 pandemic
bearing strong anti-inflammatory effect and potential
antiviral agent. A clinical trial of the above theory can
substantiate the above theory in this desperate time.
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