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Abstract

Objectives To ascertain if topical lignocaine application in oropharynx prior to swab sampling to test for COVID-19 improves
a patient’s comfort and to assess its effect on the swab sample taken to conduct the RT-PCR.

Methods Adult patients testing positive on the RT-PCR COVID-19 test were sampled again within 48 h after administering
topical oropharyngeal anaesthesia. Patients were asked to rate their discomfort on a visual analog scale (VAS) for both sample
A and B. A qualitative real-time RT-PCR for detection of SARS-CoV-2 RNA, was performed, and the cycle threshold value
(Ct), used as a surrogate marker for the viral load, was measured for the sample taken without lignocaine (sample A) and
the sample taken post-lignocaine application (sample B). The difference in Ct values of both the groups was checked for any
statistical significance using paired t-test. Wilcoxon signed rank test was used on VAS scores to determine any significant
decrease in discomfort.

Results Forty patients were included in the study. Twenty-nine patients (72.5%) reported the procedure to be more com-
fortable post-lignocaine application. Median (IQR) discomfort on VAS decreased from 7 (1) to 5 (2) after lignocaine use,
which was statistically significant (p <0.05). Mean Ct value for sample A was 17.21 +5.25 and for sample B was 18.44 +4.8
(p>0.05), indicating a non-significant effect of lignocaine on SARS-CoV-2 concentration in the sample.

Conclusion Topical lignocaine, while improving the comfort of the procedure of oropharyngeal sampling for patient did not
alter the SARS-CoV-2 viral load that was detected in nasal and oropharyngeal samples taken together.
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Introduction

Real Time reverse-transcription polymerase chain reaction
(RT-PCR) performed on adequately swabbed nasal and oro-
pharyngeal tissue is considered the gold standard for diag-
nosing SARS-Coronavirus-2 (CoV-2) infection [1]. One of
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the major challenges while sampling is the gag and cough
reflex that leads to droplet (5—10 um particles) expulsion
and aerosol (<5 um particles) generation [2]. These reflexes
pose an additional risk to the health care workers (HCWSs)
involved in sampling. It is also possible that the consequent
inadequate or “defensive” sampling leads to false negative
tests.

Otolaryngologists routinely employ lignocaine lozenges
to minimise the gag reflex while performing diagnostic and
therapeutic procedures in the oral cavity and oropharynx.
The preparations are generally well tolerated, safe and effec-
tive. The current study was conducted on the premise that
lignocaine reduces patient and physician discomfort and
objectively evaluated for any improvement in patient’s com-
fort while sampling. The theoretical possibility of lignocaine
or its preservatives compromising the viability of the virus
or its components, e.g. nucleic acid was also considered and
addressed by evaluating any alteration in the cycle threshold
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(Ct) values as a surrogate marker for viral load in the col-
lected specimens with and without lignocaine.

Methodology
Objectives

The primary objective of this study was to evaluate any sig-
nificant decrease in patient discomfort during oropharyngeal
sampling for COVID-19 with the use of topical lignocaine
application using a lozenge. The secondary objective was to
check if topical lignocaine use led to deterioration of sample
quality by altering the Ct values and hence causing a false-
negative result.

Study design and setting

This prospective cohort study was conducted in May—June
2020 at a dedicated COVID-19 quarantine facility attached
to our tertiary care institute. Ethical clearance was obtained
from the institute ethics committee (Ref IEC-251/4/2020—
“Documents of the study are approved from ethical angle
prospectively w.e.f. 24th April 2020”). All patients provided
written informed consent for enrollment in the study.

Patient population

As this was an exploratory study, a sample size of 40 was
chosen. Ambulatory patients, who had tested positive on
the qualitative reverse transcription RT-PCR for detection
of SARS-CoV-2 RNA, which was conducted on specimens
drawn using combined oropharyngeal and nasal swabs as
per our institutional policy, were considered for inclusion
in the study. Patients aged < 18 years, pregnant or lactating
women, patients with a documented history of hypersensi-
tivity to lignocaine, patients with severe disease (room air
oxygen saturation < 90%) and those refusing to participate
were excluded. Those whose symptom profile changed
within 48 h of the initial sample were also excluded to avoid
confounding.

Sample collection procedure

An oropharyngeal swab was performed within 48 h of the
first swab sample, which had tested positive. Unlike the first
pharyngeal swab (Standard, sample A) the second swab was
taken after achieving topical lignocaine anaesthesia with
a 200 mg lignocaine lozenge (Xynova®). This lozenge is
mounted on a soft plastic stick mimicking a lollipop and
the patients were instructed to suck it for 3—4 min. The
repeat oropharyngeal swab was taken by single investiga-
tor [AK] for all recruited patients after 3—5 min of the local
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anaesthetic application, using a wooden disposable tongue
depressor and polyester swab. This was then coupled with
the standard nasal swab from both sides of the nasal cavity
using a flexible soft polyester swab, to achieve matching
of these samples (sample B) with their controls (sample
A). The specimens (sample B) were then placed in 3 ml of
viral transport medium (HiMedia Laboratories, India) and
transported in a triple-layered packaging in an ice-box to the
institute’s biosafety level 2 laboratory (BSL 2). Patients were
asked to rate their discomfort on a visual analog scale (VAS)
of 1-10 where 1 represented no discomfort and 10 meant
intolerable discomfort. They were also asked in a ‘yes or
no’ format whether the usage of lignocaine made the sample
collection more comfortable for them. They were instructed
to not drink or eat for 30 min following the procedure for
the risk of aspiration and were observed for any lignocaine-
related complications for an hour after the procedure.

Laboratory procedure

Sample A of the patients who had tested positive was pre-
served at — 80 °C. Both sample A and B were then tested
as per usual procedure by qualitative real-time RT-PCR for
detection of SARS-CoV-2 RNA. All the samples were pro-
cessed in a class I, type A2 biological safety cabinet using
BSL2 work practices. Two 500 pl aliquots of each specimen
were distributed to storage vials and stored at — 80 °C until
testing.

RNA extraction and real-time RT-PCR assay

Each pair of clinical samples (sample A and B) was put up in
the same run for RT-PCR. RNA was extracted from the clini-
cal samples using the automated nucleic acid extractor Mag-
MAX™ Express-96 system (Applied Biosystems, Thermo
Fisher Scientific, USA). RNA was reverse transcribed and
amplified by using an FDA-EUA approved, Indian Coun-
cil of Medical Research (ICMR) recommended Real-Time
One-Step RT-PCR Master Mix (Shanghai Fosun, China) in
the Agilent AriaMx Real-Time PCR system for detection of
SARS-CoV-2. This kit amplifies conserved sequences from
the ORF (Open Reading Frame) 1ab gene, N (Nucleocapsid
encoding) gene, and E (Envelope encoding) gene of SARS-
CoV-2. Real- time RT-PCR tested the SARS-CoV-2 specific
OREF gene (present at the 5’ end of the viral genome) with
either N or E gene detection, both of which are present at the
3’ end of the viral genome. The Ct values of the ORF lab
gene were used for analysis in this study.

Statistical analysis

Ct values of the RT-PCR of the two groups- without lig-
nocaine (sample A) and with lignocaine (sample B) were
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compared for any statistical significance using the paired
t-test and checked for any statistically significant difference
(p value of <0.05). Wilcoxon signed rank test was used to
compare the discomfort scores on VAS. p value of <0.05
was considered significant. Statistical analysis was con-
ducted using SPSS® version 24.0.

Results

Forty adult patients were included in the study. Clinico-
demographic profile is tabulated in Table 1. Only six patients
were asymptomatic. Sore throat and cough were the most
commonly reported symptoms.

Our outcomes have been tabulated in Table 2. When
asked about the comfort, 29 out of 40 patients (72.5%)
favoured the use of lignocaine over previous procedure.
This was largely attributed to blunting of the gag and cough

Table 1 Clinico-demographic characteristics of the patient population

Characteristics Number of
patients, n
(%)
Sex
Male 28 (70%)
Female 12 (30%)
Age (in years)
Mean +SD 35.9+10.88
Time to repeat samples
12-24 h 16 (40%)
24-48 h 24 (60%)
Predominant symptom
Asymptomatic 6 (15%)
Anosmia 4 (10%)
Rhinorrhea 9 (22.5%)
Cough 20 (50%)
Sore throat 25 (62.5%)
Nasal obstruction 5(12.5%)
Dysgeusia 4 (10%)
Fever 13 (32.5%)
Bodyache 9 (22.5%)
Comorbidities
No comorbidities 34 (85%)
Diabetes 3(7.5%)
Hypertension 2 (5%)
Hypothyroidism 1(2.5%)
NEWS? Score
0 30 (75%)
1 10 (25%)
2 0

*National Early Warning Score indicating the severity of illness of a
patient, a higher score depicts a more severe disease
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Table 2 Primary and secondary outcomes of our study
Outcomes Number of
patients, n
(%)
Patients reporting sample B* as more comfortable 29 (72.5%)
Median (IQR) VAS scores (for discomfort)
Sample AP 7(1)
Sample B 512)
Mean Ct values +SD
Sample A 17.21+5.25
Sample B 18.44+£4.8

VAS Visual Analog Scale, Ct Cycle threshold
4Swab sample taken after lignocaine application

Swab sample taken without lignocaine application

reflex. The median (IQR) VAS score for discomfort also
dropped from 7(1) (range 5-9) when swabs were taken with-
out lignocaine to 5(2) (range 3—8) when lignocaine was used
(» <0.00001) implying a significantly increased comfort
level. There was no observed sampling related complica-
tion in either group. All positive samples were picked up
by sample B. Mean Ct value + SD for the ‘sample A’ group
was 17.21 £5.25 while it was 18.44 +4.8 for the ‘sample B’
(Lignocaine group). There was no statistically significant
difference between the two groups (p=0.11).

Discussion

This study demonstrated that the use of oropharyngeal lig-
nocaine during sample collection for SARS CoV-2 RT-PCR
is associated with reduced patient discomfort without com-
promising the sample quality. To the best of our knowledge,
this is the first study to demonstrate these findings in patients
with COVID-19.

Samples collected for real-time RT-PCR for the detec-
tion of SARS-CoV-2 require rubbing of the swabs on the
oropharyngeal mucosa to ensure that adequate number of
cells is obtained for testing. High aerosol generation is an
obvious consequence of airway reactivity, and places the
HCW to an undue risk of acquiring infection while sam-
pling. Most of the HCWs involved in sample collection for
COVID-19 currently use personal protective equipment
(PPE) to protect themselves against this aerosol. Multiple
ideas, some of them novel, are being employed worldwide to
curtail the generation of aerosols. Using nasal swabs instead
of nasopharyngeal swabs, samples from gargled fluids and
saliva, using glass-walled kiosks, sampling from the side
using a mirror for guidance, self-sampling by the patient
and sampling in the patient’s car through the side window
have been employed but mitigate the technique having direct
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impact on sample quality [3—-6]. Through this study we wish
to introduce lignocaine as a possible measure that improves
patient comfort and hence, reduces aerosol while sampling.

Topical lignocaine, in the form of lozenges has been used
routinely by Otolaryngologists and gastroenterologists for
the purpose of anaesthesia in uncomfortable upper aerodi-
gestive procedures with documented safety and effectiveness
[7, 8]. Majority of our patient population (72.5%) reported
significantly decreased discomfort during the process of
sampling as revealed by the improved median VAS scores.
Wilson et al. have reported that the explosive velocities
generated during coughing and sneezing lead to shearing
forces over the airways producing a high viral load expul-
sion and should be curtailed as much as possible [9]. Viral
particles may stay suspended in air for variable periods mak-
ing decontamination of the area difficult and transmission
risk higher. Anderson et al. have commented at length as
how the airborne viral particles have the ability to travel
distances > 1 m and play an important part in community
transmission [10]. It is thus imperative that upper airway
reflexes are minimised, an objective which the lignocaine
lozenges were able to achieve. Even asymptomatic patients
have been reported to transmit the disease and should be
considered for topical lignocaine application [11].

Preservatives like cetylpyridinium chloride are used in
lignocaine preparations, which have antimicrobial prop-
erties [12]. These facts prompted us towards a theoretical
concern of tampered sample quality with lignocaine usage.
Despite the presence of multiple confounding factors, e.g.
the amount of cellular material obtained during the collec-
tion, temporal variability in viral shedding over a course of
24-48 h, effect of the host immune response on the virus,
the mean Ct values showed no statistically significant dif-
ference between the sample A group (mean 17.21) and sam-
ple B group (mean 18.44), demonstrating a non-significant
effect of the medication on SARS-CoV-2 concentration in
the obtained sample.

There are other described modalities to administer topical
lignocaine, in the form of nebulisation and topical sprays.
These methods cannot be favoured in the COVID-19 era
because of the aerosol they generate. Williams et al. have
reported the possibility of cross-infection due to use of a
common nozzle on topical spray applicator [13]. Lozenges
also provide ease of administration, and prevent cross-infec-
tion between two patients.

Usage of lignocaine may be particularly useful for HCWs
and community at large to further enhance the safety of
work and community environment, who already are at an
increased risk of infection, especially while working in a
community setting [14]. We believe that the results obtained
from this study may be applicable to the other viruses (Influ-
enza, SARS, Ebola) as well until any study is conducted
dedicated to these particular viruses.
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Our study had several limitations. First, we did not use
lignocaine application in the nasal cavity and hence, cannot
comment if the yield of the sample was contributed by the
nasal swab alone or both the swabs. However, as we have
already mentioned, application of lignocaine in nasal cavity
via spray may itself lead to aerosol generation negating the
purpose for which it is used. Also, the nasal swab can be col-
lected by the operator from the side or by the patient herself,
unlike the oropharyngeal swab which needs the operator to
directly visualise the posterior pharyngeal wall and hence
get exposed to the possible cough or gag reflex. Second, we
did not evaluate for the operator-perceived aerosol genera-
tion with and without lignocaine usage, as multiple operators
had been deployed for screening the COVID-19 suspects and
collecting the first sample and usage of VAS brings in inter-
operator variability. Third, the patients were asked about their
discomfort score after ‘Sample B’ which brings in recall bias
to the results. Fourth, we enrolled only the patients who tested
positive for SARS-CoV-2, thereby allowing selection bias in
our study population. However, it was done to achieve the
secondary objective while minimising resource use. Fifth, as
the patients were not blinded to the usage of lignocaine, we
cannot exclude a placebo effect contributing to the decrease
in reported discomfort.

Conclusion

Topical oropharyngeal lignocaine application, while signifi-
cantly increasing the comfort levels for the patient during
oropharyngeal sampling for COVID-19, has no effect on
the detection of SARS-CoV-2 in the upper airway (when
oropharyngeal swab is combined with nasal swab), and thus
should be considered as a measure to reduce the viral inocu-
lum a HCW sampling a COVID-19 suspect gets exposed to.
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