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Introduction

Coronavirus disease 2019 (COVID‑19) caused by the 
novel coronavirus was declared a pandemic by the World 
Health Organization in early 2020.[1] It has presented 
varied symptomology affecting various parts of the body, of 
which pneumonia is one major concern to physicians.[2] It has 
resulted in high mortality and morbidity in the past 2 years. 
As the presentation and disease progression was very sparsely 
understood, the mainstay of treatment was supportive measures 

such as oxygenation, ventilation, and fluid management along 
with critical care support for patients needing mechanical 
ventilation. Many treatment modalities have been explored but 
very few have proven their efficacy definitively in the control of 
disease progression. These include antivirals, antimicrobials, 
low‑dose steroids, and anticoagulants.[3]

One of the proposed and proven mechanisms of disease 
pathophysiology in patients presenting with pneumonia is 
the inflammatory process induced by the virus. Abnormal 

Address for correspondence: Dr. Debendra Kumar Tripathy, 
Department of Anaesthesiology, All India Institute of Medical 
Sciences, Rishikesh ‑ 249 203, Uttarakhand, India. 
E‑mail: drdebendra02@gmail.com

Access this article online
Quick Response Code:

Website: 
https://journals.lww.com/joacp

DOI:  
10.4103/joacp.joacp_205_22

Background and Aims: Coronavirus disease (COVID‑19)‑related pneumonia is proposed to be an inflammatory process. 
The treatment currently includes supportive therapy and low‑dose steroids. Anti‑inflammatory drugs have been proposed to 
prevent cytokine storms and improve oxygenation in such cases. The study aimed to assess the efficacy of nebulized lignocaine 
in COVID‑19 patients with pneumonia.
Material and Methods: This was an exploratory randomized double‑blinded control trial conducted in COVID‑19 patients with 
respiratory failure requiring oxygen therapy either by face mask or non‑invasive mechanical ventilation. Patients included were of the 
age of more than 18 years of either gender. The patients were randomized to receive either lignocaine or distilled water nebulization. 
The outcomes assessed were PaO2/FiO2 ratio, hemodynamics, respiratory parameters, and sequential organ failure score (SOFA).
Results: The two groups were comparable concerning demographic variables. The PaO2/FiO2 were significantly higher in the 
lignocaine group from day 2 onward. The SPO2 was significantly higher on day 3 in the lignocaine group and thereafter there was 
no significant difference. Other hemodynamic, respiratory parameters, and SOFA scores showed no difference in both the groups.
Conclusion: Lignocaine nebulization improved oxygenation in COVID‑19 patients and can be used as adjunctive therapy 
along with other supportive medications.
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activation of T cells is the main cause of the excessive immune 
response.[4] Many drugs have been proposed for the same, and 
combinations of such non‑specific treatments have been used 
to prevent cytokine storms during the course of the disease, 
which often turns out to be fatal.

Lignocaine is a local anesthetic agent and class‑3 
antiarrhythmic drug. Its primary site of action is on the 
voltage‑gated sodium and calcium channels. It was observed 
that some of these receptors are also involved in the activation 
of T cells. The current exploratory study aimed to study 
the effect of nebulization of lignocaine in patients having 
lung involvement due to COVID‑19 infection, with the 
hypothesis that it will lead to better oxygenation parameters 
in such patients compared to control. The primary objective 
was to compare oxygenation parameters on days 1 to 4 
and secondary objectives were to compare hemodynamic, 
respiratory parameters and sequential organ failure score 
(SOFA) on days 1to 4.

Material and Methods

This was a randomized, double‑blinded exploratory controlled 
trial, done at the COVID‑19 intensive care units in our 
institute over a period of 5 months. The study protocol was 
approved by the institutional ethics committee (AIIMS/
IEC/20/560 dated 22.08.2020) and was registered in 
clinical trials (CTRI/2020/11/029170 dated 17.11.2020). 
Patients were recruited after written informed consent, 
between November 2020 and March 2021. All necessary 
patient information explaining the study protocol, risks, and 
benefits was provided to all patients before signing the consent 
form. The healthcare personnel while caring for these patients 
wore standard personal protective equipment (PPE). The 
manuscript was prepared in accordance with the CONSORT 
statement for reporting trials.

Patients older than 18 years of both gender with RT 
PCR documented COVID‑19 infection with respiratory 
distress (presence of hypoxia with SpO2<93% or 
radiographic evidence of pneumonia, any single organ failure, 
sepsis) requiring supplemental oxygenation or non‑invasive 
mechanical ventilation, irrespective of the day of illness were 
included in the study. Patients who refused to participate in 
the study, patients with a known allergy to lignocaine, and 
patients requiring invasive mechanical ventilation/septic shock 
during the study period were excluded from the study.

Patients were randomized into one of two groups: The 
lignocaine nebulization group or the control group (sterile water 
nebulization). Randomization was done by a computer‑generated 

random numbers table and allocation concealment using serially 
numbered, sealed, opaque envelopes to minimize selection bias. 
The allocation ratio was 1:1. Patients randomized to lignocaine 
nebulization (Group L) group received lignocaine hydrochloride 
nebulization with 2 mL of 4% lignocaine mixed with 2 mL of 
distilled water in a nebulizing machine and supplemental oxygen 
was continued as per requirement. Patients randomized to the 
sterile water nebulization (Group C) received 4 mL of sterile 
water nebulization using a nebulizing machine and supplemental 
oxygen was continued as per requirement. Patients in both 
groups received interventions after 15 min of bronchodilator 
nebulization, which was given eighth hourly daily.

The study drugs were prepared by nursing personnel not 
involved in the study and were given a sealed envelope to 
open and prepare the appropriate intervention in a 5 mL 
syringe. This was handed over to the health care personnel 
who was administering the nebulization. The patient, the 
person administering the drug, and the outcome assessor were 
blinded to the group allocation.

As there was no similar study at the time of performing this 
study, an exploratory study was planned with the intent to do a 
post hoc power analysis after the documentation of the results. 
Approximately 20 participants were planned to be taken in 
each group (sample size of 40) based on the feasibility and 
institutional infrastructure.

The primary outcome was PaO2/FiO2 ratio (Horowitz 
index) on days 1 to 4 of the intervention. The secondary 
outcomes were systolic blood pressure (SBP), diastolic 
blood pressure (DBP), heart rate, respiratory rate, oxygen 
saturation, and SOFA score from day 1 to day 4 of the 
intervention. The oxygenation values were taken from arterial 
blood gas every morning along with measurement of other 
outcome parameters.

The continuous variables such as age, weight, and height 
values are presented as mean ± standard deviation (SD) with 
a 95% confidence interval and analyzed with Student’s t‑test 
or Mann–Whitney U test as appropriate. The qualitative data 
were analyzed using Chi‑square/Fisher’s test as appropriate. 
Data analysis was done using the statistical software package 
SPSS vs. 20.0 (IBM, SPSS statistics 20.0). P ≤ 0.05 was 
considered statistically significant.

Results

A total of 52 patients were assessed for eligibility. Ten (n = 10) 
patients were excluded based on exclusion criteria and 
one (n = 1) patient denied participation in the study. A total of 
41 patients were included in this study and they were randomly 
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assigned to group L (n = 21) and group C (n = 20). 
Among 21 patients in group L, one patient (n = 1) required 
endotracheal intubation. In group C, none (n = 0) was 
excluded from the study. A total of 40 patients were analyzed 
at the end of the study [Figure 1]. In group L, 15% of patients 
were on NRBM and 40% were on NIV; in group C, 25% 
were on NRBM and 55% were on NIV.

The two groups were comparable concerning demographic 
variables [Table 1]. The oxygen requirement was measured 
using the fraction of inspired oxygen concentration (FiO2) 
delivered by various O2 delivery devices such as the NIV 
mask, Hudson mask, and nasal prongs. The average day of 
illness in both groups was 5 ± 2 days, and the percentage of 
death in both groups was 55%.

The PaO2/FiO2 ratio was used as a measure of lung function. 
The baseline ratio (P = 0.266) and day 1 (P = 0.407) were 
similar in both groups. From day 2 onward, the lignocaine 
group had a significantly higher PaO2/FiO2 ratio compared 
with the control group [Table 2]. Taking the difference in 
mean values of PaO2/FiO2 ratio on day 2, for post hoc power 
analysis, we achieved a power of 0.89 at a two‑tailed alpha 
error of 0.05 taking 20 samples in each group.

Hemodynamic parameters between the two groups 
were comparable on all days of measurement [Table 3]. 

SPO2 was significantly higher in the lignocaine group 
on day 3; thereafter, there was no significant difference 
in SPO2 between the groups [Table 4]. The. 
SOFA score showed no significant difference in both 
groups [Table 5].

Discussion

Numerous studies and huge amounts of data on COVID‑19 
pneumonia have failed to provide definitive results in the 
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Randomised (n = 41)

Allocated to ‘Group-L (n = 21)
• Received allocated intervention (n = 21)
• Did not receive allocated intervention
  (give reasons) (n = 0)
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  (give reasons) (n = 0)
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Figure 1: Consolidated standards of reporting trials (CONSORT) flowchart

Table 1: Demographic parameters of two groups

Parameters Group L 
(n=20)

Group C 
(n=20)

P

Age (years)
Mean±SD

53±10 55±14 0.40

Sex (no/percentage)
Male
Female

 
17
3

 
11
9

 
0.08

Weight (Kg)
Mean±SD

59±10 61±10 0.52

Height (cm) Mean±SD 149±6 150±8 0.40
BMI* (Kg/m2)
Mean±SD

22.8±2.2 24.0±2.4 0.20

Comorbidities (no/percentage)
Diabetes
Hypertension
CAD

9
4
3

11
3
3

0.86

*BMI=Body mass index, CAD: Coronary artery disease
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clinical improvement of such patients.[5] Although many trials 
have shown early positive results, long‑term follow‑up has still 
not proven efficacy. Steroids and other immunomodulatory 
drugs were found to be efficacious in the early stages and 
prevented serious disease in patients.[3‑5]

Dysregulated inflammatory response plays a key role in the 
development of acute respiratory distress syndrome (ARDS) 
in COVID‑19 pneumonia. Exacerbated stimulation of T 
cells and cytokines lead to increased vascular permeability 
in various organs contributing to the clinical picture of 
ARDS in these patients.[6,7] Lignocaine is a local anesthetic 
drug with antiarrhythmic properties and is hypothesized to 
possess anti‑inflammatory properties, which may be utilized 
in COVID‑19 pneumonia patients. As an anti‑inflammatory 
drug, it can prevent cellular damage produced by inflammation 
in the lungs and other organs. Along with the action on 
sodium channels, lignocaine in lower concentrations has 
antithrombotic, antiarrhythmic, and antinociceptive actions.[8,9]

Tanaka et al, studied the effect of lignocaine in patients suffering 
from allergic asthma, which establishes the role of lignocaine 
as an anti‑inflammatory drug.[10] It has been observed that 
inhaled lignocaine has glucocorticosteroid‑sparing properties 
in atopic asthmatics as demonstrated by a significant reduction 
in symptoms, bronchodilator use, and blood eosinophilia.[11] 
In the present study, we have studied the effect of inhalational 
lignocaine on oxygen saturation and the requirement of oxygen 
following treatment. Findings corroborated the efficacy in 
such patients in terms of improvement in oxygenation and 
reduced requirement of oxygen therapy. Although there is 
limited literature on the use of lignocaine in the management 
of COVID‑19 pneumonia, intravenous use was found to be 
beneficial in terms of attenuating the symptoms and pain and 
improvement in oxygen saturation.[12]

The current study had certain limitations. Contrast‑enhanced 
computed tomography (CECT) chest was not done in all 
cases, and radiology data, and data on the day of illness could 
not be collected in other cases. Similarly, data on biological 
and inflammatory markers were also not accessible for the 
study, both of which could provide a better pathophysiological 
insight into the efficacy of our intervention. Our initial sample 
size was also small with a relatively short follow‑up period. 
Future larger trials can be initiated in such cases with longer 
follow‑ups.

To conclude, lignocaine nebulization is efficacious in improving 
oxygenation in COVID‑19 patients with respiratory failure not 
requiring invasive ventilation. It has no effect on hemodynamics 
and no effect on the SOFA score. It can thus be used as an 
adjunct therapy in the management of COVID‑19 patients 
along with other supportive medication. Larger multicenter 
trials can help to establish definitive efficacy in such cases.

Declaration of patient consent
The authors certify that they have obtained all appropriate 
patient consent forms. In the form, the patient(s) has/have 

Table 2: PaO2/FiO2 ratio (Horowitz index) of two groups

PaO2/FiO2 ratio 
(Mean±SD)

Group L 
(n=20)

Group C 
(n=20)

P

T0 (Baseline) 124.39±63.30 138.19±63.92 0.266
T1 (Day‑1) 112.27±46.53 117±59.08 0.407
T2 (Day‑2) 187±60.83 128.85±65.41 0.026
T3 (Day‑3) 177.08±58.39 125.42±104.98 0.048
T4 (Day‑4) 178.9±79.11 132.5±150.95 0.022

Table 3: Hemodynamic parameters of both groups

Parameters Group L 
(n=20)

Group C 
(n=20)

P

Heart Rate (Mean±SD)/min
T0 (Baseline) 86.21±20.11 86.36±16.93 0.48
T1 (Day‑1) 85.89±16.42 83.32±10.81 0.28
T2 (Day‑2) 81.12±23.84 85.23±9.33 0.23
T3 (Day‑3) 84±23.4 87.90±9.60 0.44
T4 (Day‑4) 87.5±20.04 84.24±9.24 0.47

Systolic Blood Pressure 
(Mean±SD), mm Hg

T0 (Baseline) 125.95±14.47 125.5±17.05 0.46
T1 (Day‑1) 121.05±12.46 121.42±12.41 0.47
T2 (Day‑2) 128.59±9.80 125.18±14.77 0.21
T3 (Day‑3) 127.65±14.20 127.76±14.77 0.49
T4 (Day‑4) 125.81±15.12 125.52±15.95 0.47

Diastolic Blood Pressure 
(DBP) (Mean±SD), mmHg

T0 (Baseline) 79.42±8.75 79.56±11.38 0.49
T1 (Day‑1) 77.16±9.13 76.18±10.37 0.37
T2 (Day‑2) 78.35±6.61 82±11.34 0.12
T3 (Day‑3) 84.24±9.95 80.05±10.90 0.12
T4 (Day‑4) 78.62±11.65 79.29±10.66 0.43

Table 4: Respiratory parameters of both the groups

Parameters Group L 
(n=20)

Group C 
(n=20)

P

Oxygen Saturation (SpO2) 
(Mean±SD) %

T0 (Baseline) 94±3.14 95.32±2.12 0.11
T1 (Day‑1) 94.11±3.69 93.68±4.58 0.37
T2 (Day‑2) 96±4.04 93.67±4.07 0.04
T3 (Day‑3) 94.69±4.84 94.86±2.55 0.44
T4 (Day‑4) 95.25±2.93 94.86±2.56 0.37

Respiratory rate (Mean±SD)/min
T0 (Baseline) 24.05±4.79 25.82±5.53 0.14
T1 (Day‑1) 26.95±5.59 25.59±5.28 0.09
T2 (Day‑2) 24.31±6.93 24.29±3.78 0.49
T3 (Day‑3) 26.25±6.32 28.1±3.91 0.53
T4 (Day‑4) 25.8±5.23 26.67±2.64 0.52
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Table 5: SOFA scores of both groups

SOFA Score 
(Mean±SD)

Group L 
(n=20)

Group C 
(n=20)

P

T0 (Baseline) 2.83±0.89 2.85±0.85 0.45
T1 (Day‑1) 2.76±0.87 2.73±0.71 0.44
T2 (Day‑2) 2.57±0.72 2.55±0.66 0.52
T3 (Day‑3) 2.64±0.71 2.55±0.51 0.55
T4 (Day‑4) 2.69±0.60 2.7±0.64 0.43

given his/her/their consent for his/her/their images and other 
clinical information to be reported in the journal. The patients 
understand that their names and initials will not be published 
and due efforts will be made to conceal their identity, but 
anonymity cannot be guaranteed.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

References

1. Adhikari SP, Meng S, Wu YJ, Mao YP, Ye RX, Wang QZ, et al. 
Epidemiology, causes, clinical manifestation and diagnosis, 
prevention and control of coronavirus disease (COVID‑19) during 
the early outbreak period: A scoping review. Infect Dis Poverty 

2020;9:29.
2. Qu YM, Kang EM, Cong HY. The positive result of Sars‑Cov‑2 in 

sputum from a cured patient with COVID‑19. Travel Med Infect 
Dis 2020;34:101619.

3. Cunningham AC, Goh HP, Koh D. Treatment of COVID‑19: Old 
tricks for new challenges. Crit Care 2020;24:91.

4. Yang CY, Chen CS, Yiang GT, Cheng YL, Yong SB, Wu MY, et al. New 
Insights into the immune molecular regulation of the pathogenesis 
of acute respiratory distress syndrome. Int J Mol Sci 2018;19:588.

5. Bartoli A, Gabrielli F, Alicandro T, Nascimbeni F, Andreone P. COVID‑19 
treatment options: a difficult journey between failed attempts and 
experimental drugs. Intern Emerg Med 2021;16:281‑308.

6. Liu Y, Li J, Feng Y. Critical care response to a hospital outbreak of 
the 2019‑nCoV infection in Shenzhen, China. Crit Care 2020; 24:56.

7. Xu Z, Shi L, Wang Y, Zhang J, Huang L, Zhang C, et al. Pathological 
findings of COVID‑19 associated with acute respiratory distress 
syndrome. Lancet Respir Med 2020;8:420‑2.

8. Wacholtz MC, Cragoe EJ Jr, Lipsky PE. A Na (+) ‑dependent Ca2+ 
exchanger generates the sustained increase in intracellular Ca2+ 
required for T cell activation. J Immunol 1992;149:1912‑20.

9. Shapiro DN, Adams BS, Niederhuber JE. Antigen‑specific T cell 
activation results in an increase in cytoplasmic free calcium. J 
Immunol 1985; 135:2256‑61.

10. Tanaka A, Minoguchi K, Oda N, Yokoe T, Matsuo H, Okada S, et al. 
Inhibitory effect of lidocaine on T cells from patients with allergic 
asthma. J Allergy Clin Immunol 2002;109:485‑90.

11. Siqueira RA, Costa J, Cordeiro RS, Serra MF, Silva PM, Martins MA. 
Local anaesthetic medication for the treatment of asthma. Mem 
Inst Oswaldo Cruz 2005;100:161‑5.

12. Diaz‑Vera MA, Terrones Santa Cruz J, Forttini Headrington A, 
Cerna Paz JA, Quintanilla Rios L, Melendez MP, et al. Lidocaine to 
reduce the severity of COVID‑19 cases. Sabadell, Barcelona (Spain); 
Published Nov 19th 2020. Available from: www.terapianeural.com.


