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As SARS-CoV-2 continues to wreak havoc, health care workers are on the front lines

to protect our communities. Dentists, particularly endodontists who manage dental

emergencies, are engaged in high risk procedures that necessitate the modification

of their treatment strategies in order to protect themselves, their staff and their

patients from exposure to SARS-CoV-2. This study gathered international data from

448 endodontists to describe their awareness, their clinical care modifications, their

strategies for re-opening and their reflection on the effects of the pandemic on their lives.

Most endodontic practitioners (78%, n = 350) provided but limited their treatments to

emergency care during the government-mandated shutdowns. They agreed with their

local government’s actions more than that of the national government, screened their

patients for symptoms prior to treatment and changed their clinical care protocol to

mitigate the spread of the virus. The pandemic has impacted their income, their ability to

retain staff, and their financial and personal outlook in life.

Keywords: COVID - 19, endodontics, survey, clinical practice and treatment, SARS-CoV-2

INTRODUCTION

In March 2020, < 4 months after the first cluster of cases was reported in China (1), the World
Health Organization (WHO) declared the Coronavirus Disease 2019 (COVID-19) a pandemic. As
a result, stay at home orders and strict border controls were implemented across the world. This
catastrophe exposed the limits of the global healthcare system, with its impact rippling through
every aspect of human life (2). As countries continued to battle mounting deaths in the first or
second wave of COVID-19 (3), adapting to the new normal, centered around mitigating the spread
of the virus, continues to challenge every affected country and government.

The WHO named the etiological agent of COVID-19 as severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2), which belongs to the same family of viruses as SARS-CoV and the
Middle East respiratory syndrome coronavirus (MERS-CoV) (4). However, unlike the preceding
coronavirus-linked diseases, COVID-19 resulted in considerably higher morbidities and mortality
(1, 3). SARS-CoV-2 is transmittedmainly through infected fluid droplets expelled by the respiratory
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system of infected individuals while talking, sneezing and
coughing (5). Although research on the transmission routes of
the virus is still evolving, lowering viral transmission by blocking
infected fluid droplets from being discharged in the air and
then coming in contact with the mucous membrane or being
inhaled by another person (person to person transmission) is
the intention of wearing face coverings and physical distancing
measures. A mathematical modeling predicted that a consistent
use of efficacious masks (i.e., surgical masks) in public by
an estimated 80% of the U.S. population would eliminate the
pandemic in the country (6). Furthermore, the use of low
efficacy masks (i.e., cloth masks) could also result to a significant
reduction of COVID-19 burden (7). The effectiveness of physical
distancing, face masks and eye protection in preventing the
spread of COVID-19 has provided a strong support of the
person-to-person transmission of the disease (8).

Health care workers (HCW) are particularly vulnerable to
contracting the virus from exposure to infected body fluids
(9, 10). SARS-CoV-2 infects the upper respiratory tract with
the nasal cavities harboring the highest viral loads (11).
Consequently, HCWs who work primarily with the head and
neck area are at an increased risk of being infected by SARS-
CoV-2 (12). In dental practice, saliva has been shown to
consistently harbor the virus (13). Aerosol-producing dental
treatments are therefore considered high-risk procedures and
dental practitioners - dentists, dental hygienists, and dental
assistants- belong in the highest stratum of the COVID-19 risk
for exposure (14, 15). Another compounding factor that increases
the person to person penetrability of the SARS-CoV-2 arises
from its spread through asymptomatic carriers who serve as
nidus for rapid disease transmission (16, 17). This makes it
particularly hard for HCWs to screen patients for COVID-19
prior to rendering treatment.

Dental practitioners are on the front lines of this struggle
to protect our communities. One of the chief concerns among
dental practitioners amid the COVID-19 crisis is preventing the
transmission of the virus in the workplace (18, 19). Specific
challenges related to preventing transmission include acquiring
adequate personal protective equipment (PPE) and supplies
(20), appropriate screening protocols for patients (21), and staff
training to ensure compliance with new national and local
regulations (22). While various actions have been taken by
national and local governments to control the spread of the virus
(23), dental practitioners cannot assure awareness or assume
a compliant attitude of the local population (24). Updates to
dental infection control procedures and best practices have been
issued to minimize nosocomial spread in the dental setting (25).
However, the inconsistency of recommendations by governments
worldwide and misinformation on the internet (26) add to
confusion among patients and healthcare workers (27).

Besides keeping the staff and patients safe from the virus,
dental clinics must also weather the business and economic
impact of the pandemic. An economic analysis on dental
practices reported a 29% negative profit over the course of
1 year due to the effect of the COVID-19 shutdowns (28).
To remain clinically operational, clinicians may have to gain
access to lending and disaster aid, mitigate staffing challenges,

as well as manage stress and mental health (29). The pandemic
has brought traumatic stress, moral dilemmas, and socio-
economic transformation as the world grapples with increasing
mortality, job loss, and uncertainties while adapting to new
realities (30–32).

The purpose of this study was to gather international data
from endodontic practitioners to describe their awareness and
agreement with national and local “orders” regarding practice
behaviors during the pandemic, their clinical care modifications
during and after the mandated practice closures, their re-opening
strategies for mitigating the spread of the virus, and their
reflection on the effects of the pandemic on their lives.

MATERIALS AND METHODS

This study engaged dental practitioners (primarily endodontists,
with general dentists and dental hygienists) in the Unites States
(U.S.), as members of the American Association of Endodontics
(AAE), University of Pacific San Francisco, University of
Texas Health Science Center at San Antonio (UT Health San
Antonio) and the South Texas Oral Health Network (STOHN),
a Texas Dental Practice-Based Research Network (PBRN).
Internationally, it engaged members of the Brazilian Endodontic
Association and practitioners from the University of Nantes
France, and the University of Hong Kong. The study was
approved by The UT Health San Antonio Institutional Review
Board. A random selection of 6,247 dental practitioners were
invited to participate in this cross-sectional survey study.

Respondents were licensed in the U.S. and Internationally,
members of research networks and/or dental associations, faculty
at academic dental institutions and those who maintained
an active e-mail address where they could be contacted.
The survey was delivered online using the web-based survey
platform Qualtrics XMTM, and consisted of 33 items, and is
publicly available at https://uthscsa.co1.qualtrics.com/jfe/form/
SV_bKQvQZNt6xMw2Jn. Topic areas included characteristics,
practice characteristics, timeframe of the SARS-CoV-2 virus,
response to the virus by local, regional, and national authorities,
and practice and personal changes in response to the virus.

The study team included three endodontists, one general
dentist with public health and PBRN expertise, one dental
hygienist with PBRN expertise, and one STOHN PBRN research
coordinator. An initial draft of the survey instrument was
reviewed by the entire study team for critical feedback regarding
content, clarity, and presentation. The survey was piloted with
the study team in the survey platform for data collection
and management. This iterative development and pilot process
maximizes dental practitioner input to increase the relevance of
the survey and its findings to dental practitioners.

The study was implemented by the STOHN research
coordinator, who utilized the Network’s established
communication methods to inform and recruit prospective
dental practitioners. Study recruitment took place from
June 16, 2020, through July 22, 2020. Dental practitioners
received an e-mail invitation explaining the study and inviting
them to participate using a web link to the questionnaire.
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Taking the survey was voluntary and anonymous. Although
dental practitioners could complete the survey in multiple
visits, it was recommended to complete in a single sitting.
Practitioners received 2 weekly e-mail reminders from the
STOHN research coordinator or the representative of the
participating organizations. Practitioners who did not responded
after 4 weeks (and 3 reminders) received up to 2 additional final
reminders. We considered practitioners who had not completed
the survey within 10-week time frame non-respondents.
Respondents were not offered remuneration for time spent
completing the survey, which may have had a negative effect on
the overall response rate.

Variables assessed included: practitioner and practice
characteristics (practice type, location, patient characteristics),
timeframe of awareness of COVID-19 (first awareness, date
ranges of government stay-at home orders, practice and personal
responses to government order), practice changes made in
response to COVID-19 (patient screening, safety, concerns
about treating patients, stratification of urgent treatment
categories, current and future financial impact of COVID-19 on
practices). Data were analyzed using IBM SPSS v26, statistical
software computing frequency distributions and descriptive
statistics for variables of interest. Data were cleaned by removing
incomplete responses from the dataset and analysis. This
report will focus only on the response of endodontists to the
COVID-19 pandemic.

RESULTS AND DISCUSSION

Respondent Characteristics
A total of 448 endodontists completed the anonymous on-line
survey. Table 1 presents a detailed descriptive information about
participating endodontists and their respective place of practice.
The majority were from the US (72.1%, n = 323) followed by
Brazil (20.8%, n = 93), Canada (2.0%, n = 9), France (1.8%, n
= 8), Hong Kong SAR (1.6%, n = 7) and then by Australia, Cote
D’Ivoire, Mexico, New Zealand and Saudi Arabia with<1% each.
Participating practitioners were predominantly male (65.6%, n=
294) and practiced in a solo practices (37.1%, n = 166). Four-
hundred and nineteen respondents described their practice as
residing in a non-rural setting (93.5%).

Greater than one-half of the respondents (58%, n = 260)
reported 16 or more years in practice, followed by 6–10 years
(17.0% n = 76), 11 to 15 years (14.7%, n = 66), and <5 years
(10.3%, n = 46) (Table 1). Most of the respondents (87.5%, n =

392) indicated they were part of some type of research network
or professional network locally or nationally.

Response by Endodontists to the
Pandemic: Awareness and Initial Response
Many of the respondents learned about COVID-19 in December,
2019 (38.4%, n = 172), followed closely by those who learned
about it in January, 2020 (37.3%, n = 167) (Table 2). Stay-
at-home orders (SAHO) were implemented primarily between
March 11−20, 2020 for 61.4% (n = 275) of the respondents.
Surprisingly, 46 respondents (10.3%) indicated that their local

TABLE 1 | Respondent characteristics N = 448.

Gender % Number

Male 65.6 294

Female 34.4 154

Length of practice

16 years and more 58.0 260

6–10 years 14.7 66

11–15 years 17.0 76

< 5 years 10.3 46

Nature of practice

Solo 37.1 166

Group endodontics 34.4 154

Multi-specialty 7.8 35

Full time educator 7.4 33

Faculty practice 6.9 31

Group with general practice 1.3 6

Community 1.1 5

Other 4.0 18

Practice classification

Non-rural 93.5 419

Rural 6.5 29

Countries

USA 72.1 323

Brazil 20.8 93

Canada 2.0 9

France 1.8 8

Hong Kong (S.A.R.) 1.6 7

Australia 0.9 4

Cote D’Ivoire 0.2 1

Mexico 0.2 1

New Zealand 0.2 1

Saudi Arabia 0.2 1

authority imposed a SAHO as early as between March 1-
−10, 2020 Among the countries who responded to the survey,
Hong Kong SAR (1.6%, n= 7) was the earliest to issue a SAHO in
early January (33). In the U.S., the Bay Area in California (13.9%,
n = 45) was the first to implement a SAHO in March 17, 2020
(34), which was earlier than Australia (March 22, 2020) (35) and
the rest of the other countries in the survey. The early shutdown
in Hong Kong, together with their stringent transmission and
protective measures, has been considered instrumental to the
successful “flattening of the curve” in a large urban area that had
similar dangerous outbreaks in the past (36).

The response of endodontic practitioners to COVID-19 is
dependent on the decisions and actions of their national and
local governing bodies that formulate and enforce orders to
protect and prepare their constituents. From the survey, we
found that the respondents trusted the response of their local
government (state or prefect) more than they trusted their
national government. Compared to the 71.8% (n = 322) that
agreed in varying levels to the timeliness and appropriateness
of their local government’s COVID-19 response, only 45.4% (n
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TABLE 2 | Awareness and Response to Covid-19 by endodontic practitioners,

N = 448.

Initial awareness % Number

Dec. 2019 38.4 172

Jan. 2020 37.3 167

Feb. 2020 19.2 86

Mar. 2020 5.1 23

Response to initial stay-at-home order

Emergency services only 78.1 350

Total shutdown 19.2 86

Normal operation 2.7 12

Patient screening protocol*

Fever (>100OF) 97.8 438

Cough 96.0 430

Sore Throat 95.1 426

Shortness of breath 90.4 405

Flu-like symptoms 82.4 369

Muscle pain 81.5 365

Vomiting, diarrhea 59.8 268

Runny nose 50.4 226

Red or painful, scratchy eyes 50.0 224

Pulse oximeter (<90%) 34.6 155

Travel history 29.9 134

Other 11.6 52

Changes in patient care*

Virtual health (e.g., triaging) 92.0 412

Ramped up PPEs 77.0 345

Changes clinic lay-out 69.9 312

No aerosol producing step 41.1 184

Negative pressure equipment 16.1 72

Stringent aseptic measures 77.2 68

Others 7.6 34

* Respondents can choose more than one answer.

= 203) agreed with that of their national government (Table 3).
These results echo the news and criticisms of the federal
government’s response in the U.S (37, 38) and Brazil (39), two
of the worst-hit countries in the world (40).

Dentists, particularly endodontists, are frontline workers
during the pandemic. The dental emergency can be a devastating
experience that can result in systemic infection. Emergency
dental care is therefore necessary, which creates a dilemma
in balancing patient care with personnel safety (41). As a
result of the SAHO and to address the emergency needs of
their patients, 78.1% (n = 350) of the endodontic practitioners
limited the provision of endodontic treatment to emergency
cases only. Eighty-six (19.2%) of respondents had closed their
practice while 2.7% (n = 12) continued with normal operations
(Table 2). Extraoral swelling, severe pain and traumatic fracture
of teeth were considered as the most urgent emergency cases by
the respondents.

Practice Modifications by Endodontic
Practitioners
Dental procedures are considered high-risk practices for
contracting COVID-19 (9, 11). The Centers for Disease Control
(CDC) in the U.S. formulates continuously evolving guidelines
for infection prevention and control in dental settings specific
for COVID-19 (42). Among the many changes that were
implemented to their practice (respondents could choose more
than one answer) (Figure 1), 92.0% (n = 412) instituted virtual
health, including triaging and 77% (n = 345) ramped up PPEs
compared to pre-COVID-19 period, which included counter-top
plexiglass barriers, use of N95 mask, face shield, body suits, and
others. This was followed by 69.6% (n = 312) made changes to
layout of traffic flow in their clinic (e.g., separate entrance and
exit, 6-ft markers), 41.1% (n = 184) chose to stop performing
aerosol-producing procedures using ultrasonic tips and water-
cooled high-speed handpieces, 16.1% (n = 72) installed negative

TABLE 3 | Respondents’ opinion on government and workplace response to Covid-19 (%).

Strongly

agree

Agree Somewhat

agree

Neither

agree nor

disagree

Somewhat

disagree

Disagree Strongly

disagree

N/A

The action of my national government

was timely and appropriate.

9.4 15.2 20.8 5.4 12.1 15.0 22.3 0

The action of my state government

was timely and appropriate

14.7 30.1 27.0 5.1 8.5 7.1 6.7 0.7

The action at my workplace was

timely and appropriate.

42.2 38.8 9.4 1.6 3.3 2.5 1.1 1.1

I trust the actions and decisions of my

government’s COVID-19

policy-making body.

7.1 20.5 24.8 7.1 12.9 13.2 13.6 0.7

My professional group has been

supportive during the pandemic.

34.2 37.5 14.1 5.1 4.9 2.2 1.8 0.2

The COVID-19 pandemic significantly

disrupted patient continuity of care.

49.3 30.1 14.3 3.6 1.6 1.1 0 0
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FIGURE 1 | Changes implemented in Clinical Practice in response to COVID-19. Respondents were permitted to select multiple options on changes made to prevent

the transmission of SARs CoV-2 in their dental practices. Virtual Health Triaging was the most common change made by the survey respondents.

pressure equipment, and 15.2% (n = 68) chose stringent aseptic
measures like shortened treatment time, full wipe down after each
patient, reduced patient capacity, pre-treatment mouth rinse, use
of dental dam isolation in all procedures and other methods
such as installation of aerosol vacuuming system, improved air
filtering and use of ultraviolet light sanitizers. Possible aerosol
transmission of COVID-19 has been a concern and a subject of
debate (43).

With regard to patient management, pre-treatment screening
has been implemented to include checking for temperature,
coughing, shortness of breath, sore throat, flu-like symptoms,
pulse oximeter reading, travel history and others (Table 2).
Screening for patients contributed to the feeling of safety in
73% (n = 327) of the respondents; however, the remaining 27%
were either unsure or did not feel safe even with patient pre-
treatment screenings. These results were in agreement with the
feeling of overall safety in working with patients during the
pandemic. In spite of the concerns with aerosols and dental
procedure, there have been no reported clusters of respiratory-
transmitted diseases, including COVID-19 and other severe,
infectious respiratory diseases in dental settings (44). Several

clinical recommendations on the practice of endodontics amid
the pandemic can be reviewed elsewhere (45, 46).

Financial Impact of Covid-19 on
Endodontic Practice
The SAHO, disease transmission concerns and the modifications
to patient care severely disrupted the patient continuity of care
in over 80% of the respondents. Even with the resumption of
elective dental care, 49.3 (n = 221) of the respondents indicated
that their patients expressed apprehensions in visiting a dentist.
The significant disruption of care and patients’ dental treatment
concerns caused a negative impact on the income of over 90%
of the respondents (Figure 2). 3.6% (n = 16) reported total loss
of business.

Due to the financial impact of the pandemic on small
and medium-sized enterprises, countries like Brazil and the
U.S. provided financial support to their citizens. In the U.S.,
coronavirus relief options were offered to small business through
the U.S. Small Businesses Administration (SBA) (47). These relief
options included Payment Protection Program (PPP), Economic
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FIGURE 2 | Financial impact of COVID-19. Survey results indicate that the pandemic had a negative impact on over 90% of the respondents with 3.6% reporting a

total loss of business.

Injury Disaster Loans (EIDL), SBA Debt Relief and others.
In Brazil, coronavirus emergency benefits were distributed to
households (48). The benefits consisted of emergency salary paid
to those who lost their income during the pandemic, as well
as monetary supplement to those who suffered pay cuts due
to COVID-19.

Among the respondents of this survey, 37.1% (n = 166)

did not receive any form of government assistance for their

practice. 5.2% (n = 24) received < 10,000U.S. dollars, 4.3%
(n = 20) received over 10,000 but < 20,000 and 13.8% (n

= 62) received over 20 but < 50,000 dollars. The rest of the

respondents received over 50,000 and up to two hundred fifty
thousand dollars. Financial stability or receipt of government
assistance like PPP of 40.4% (n = 181) of endodontic practices
allowed them to keep their staff working full-time (Figure 3).
However, 25.4% (n = 114), 17.4% (n = 78) and 5.8% (n = 26)
furloughed, reduced or laid-off their staff, respectively. The rest of
the endodontic practices kept but reduced the working hours of
their staff, redeployed their staff to other practices, encountered
issues of staff refusing to return to work and others. Respondents
from France, the U.S. and New Zealand indicated that their staff
received wage subsidy from the government.

In the U.S., the Department of Labor data indicate that
as of October 2020, 28 million U.S. workers are either on
unemployment benefits or have applied recently and are waiting
to get approved (49). This rise in the number of unemployed
workers due to COVID-19 is substantially greater than the
increase due to the Great Recession (50).

What Does the Future Hold for Endodontic
Practitioners?
As of October 1, 2020, COVID-19 has infected 34,124,948 people
with 1,016,723 fatalities (40). The U.S. ranks on top with the
greatest number of infections (7,268,298) and fatalities (207,605).
Brazil ranks third in infections (4,810,935) and second in fatalities
(143,952). From the CDC reports, there is a trend toward higher
hospitalization rates among people who are Hispanic/Latino,
non-Hispanic Black and non-Hispanic American Indian/Alaska
natives (51). Hong Kong, Canada, France, Australia and New
Zealand have been relatively successful in slowing down both the
infection and fatality rates (40). However, the recent re-openings
and easing-up of restrictions in public services have led to spikes
in infection. Furthermore, the public is being warned of a worse
COVID-19 scenario as fall and winter seasons approach (52, 53).

The arrival of an effective vaccine was ranked by endodontists
as the most important factor in combating COVID-19 (55.6%, n
= 249) followed using appropriate PPEs (14.1%, n = 63), herd
immunity (11.6%, n = 52), viral or antibody testing (4.7%, n
= 21) and others. Early in the pandemic, the shortage of PPEs
became the worst concern for endodontists who were treating
patients (57.8%, n = 259); however, as supplies stabilized and
more knowledge about COVID-19 has emerged in the scientific
community, this concern has been addressed effectively.

According to the WHO, there are currently over 169 COVID-
19 vaccine candidates under development, with 26 of these
in the human trial phase (54). The WHO is supporting the
building of manufacturing capabilities and buying supply ahead
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FIGURE 3 | Impact of COVID-19 on dental staff. The pandemic had a significant impact on the dental staff in over 50% of endodontic practices surveyed. In a small

percentage of the practices the staff were laid-off while others had to reduce the working hours, furlough staff or redeploy them to other practices.

of time so that 2 billion doses of the COVID-19 vaccine (Covax)
can be fairly distributed by the end of 2021. As of now, the
efficacy of COVID-19 vaccines and the achievement of herd
immunity are evolving knowledge with plenty of moving parts.
Antiviral drugs that may decrease viral loads and consequently
reduce transmission, or therapeutics that avert complications and
prevent fatalities, may become more significant for COVID-19
control in the coming months. This will be the scenario until
vaccines become available, which will allow us to achieve herd
immunity in the safest possible way (52).

Until this pandemic is over, the survey respondents echoed
their worries about the future of their financial situation (63%,
n = 282) and of their personal life (55.8%, n = 250) (Table 4).
This is echoed in other surveys on the impact of COVID (18).
However, there is still optimism in the future of endodontics as
42.9% (n= 192) believe that the specialty will be fine. 46.9% (n=
210) worry and 10.3% (n= 46) neither agree nor disagree that the
pandemic will be a concern for the future of the endodontic field.

COVID-19 and the Global Research
Community
While this pandemic has devastated communities across the
globe, it also served to draw attention to the significant advances
in biotechnology that have occurred over the past few decades.
The infection was first reported in the Fall of 2019 and the
Sars-CoV-2 genome was posted on January 10, 2022. Vaccine
development which normally requires years was completed in 2
months. At the point of the publication of this article, there are
at several vaccines in Phase II clinical trial (54). What is even

more interesting is that these include mRNA vaccines, which are
immunostimulatory but not infectious.

Another advantage conferred by technology is the ability to
share knowledge and communicate with colleagues. Biomedical
journals granted non-subscribers access to publications on SARS-
CoV-2 free of charge thus helping disseminate knowledge in
a timely manner. Webinars proved to be a powerful tool
of communication for professional organizations such as the
ADA and the AAE. Electronic surveys such as the one in this
publication, gather information on practice behaviors and on
the effects of the pandemic on the lives of dentists. These will
identify both strengths and deficiencies in our response and leave
us better prepared for the next epidemic or pandemic.

Several decades ago, the HIV pandemic led to changes in
infection control practices in dentistry. These included the use
of gloves, sterilization of instruments and others. While all of
these were based on the understanding that HIV spreads through
bodily fluids, they provide protection from other infections such
as Hepatitis C. In contrast, SarsCoV-2 is airborne and will lead to
changes directed toward protection from aerosols. For example,
there have been several innovative reports onmethods to redirect
the aerosols away from the operating dentists and assistants (55).
It is likely that there will be further development of technologies
to remove SarsCoV-2 from dental operatories which will provide
protection from other airborne viral infections as well.

The impact of SARS CoV-2 on oral health is yet to be fully
elucidated. The virus has been consistently detected in saliva (13).
Its cellular receptor angiotensin converting enzyme 2 (ACE2)
and the associated cellular serine protease TPMRSS2 are both
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TABLE 4 | Impact of Covid-19 to endodontic practitioners’ outlook (%).

Strongly

agree

Agree Somewhat

Agree

Neither

Agree nor

Disagree

Somewhat

Disagree

Disagree Strongly

Disagree

N/A

I feel safe working with

patients during the

COVID-19 pandemic.

23.9 35.0 18.5 5.1 6.0 7.6 2.9 0.9

I am worried about my

future financial situation

because of COVID-19.

14.5 21.0 27.5 11.4 7.4 12.9 5.4

I am worried about the

future of my profession

because of COVID-19.

11.2 15.4 20.3 10.3 12.7 19.9 10.3

I am worried about my

personal life in the future

because of COVID-19.

12.3 21.4 22.1 12.1 7.6 16.3 8.3

expressed in the dental pulp making it likely that the pulp is
vulnerable to the virus (56). What is not known is whether the
presence of the virus and the cytokine storm that it instigates
impacts pulpal disease. Dental pulp cells harbor viral microRNA
which potentially affect the pulpal response to viral infection (57).
The role of Sars-COV-2 in modulating host-bacterial interaction
in the pulp is of particular importance given the high incidence
of pulpitis and the rate of SARS-COV-2 positivity in multiple
communities across the world.

The current and lingering effects of this pandemic to
every aspect of our lives have been a source of grief and
frustration; however, it also underscored the resilience of the
human spirit.
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