| RESEARCH

COVID-19 testing in a UK dental practice —
results of a pilot study

Linda Greenwall,*" Marcus Cebula,? Joseph Greenwall Cohen' and Susanne Effenberger?

Key points

COVID-19 testing protocols should be
implemented in UK dental practices for the safety
of their teams and patients.

Quick and accurate diagnostics are important to
react appropriately without compromising the
integrity of the whole dental practice.

Dental practices need to be well informed
and adaptable to cope with the changing and
dynamic environment.

Abstract

Objective In December 2019, a novel coronavirus (SARS-CoV-2) caused a disease outbreak that soon became a global
pandemic. Dentists are potentially exposed to infectious microorganisms, including SARS-CoV-2, by virtue of the
transmission routes and work environment. This study aims to determine the infection load in a dental healthcare
setting during the onset of the pandemicin the UK, as well as to evaluate the effectiveness of recommended

test regimens in order to estimate potential risks for caregivers and patients in a dynamically changing pandemic
environment.

Methods Twenty-four persons (dental personnel of one dental office and family contacts) were included in this pilot
study, and their infection load was determined between March and May 2020 using antigen and antibody tests.

Results Of the 24 subjects, three tested positive for SARS-CoV-2 and were quarantined accordingly. After six weeks,
they tested negative for the virus, had built antibodies and had no remaining symptoms, enabling an efficient return
to work.

Conclusion This paper outlines the results of COVID-19 testing in a dental practice during the onset of the pandemic,

and discusses possible strategies and protocols to gain certainty in the dental practice, assessing possible testing
scenarios that can be performed in a primary healthcare setting.

Introduction

In December 2019, a novel coronavirus
(SARS-CoV-2) caused a new disease outbreak
(COVID-19) that became a global pandemic. It
is rapidly transmitted through the respiratory
tract and can induce pneumonia as well as a
number of severe symptoms."? As of August
2020, more than 18 million people worldwide
have been tested positive for SARS-CoV-2 with
more than 700,000 confirmed deaths, resulting
in a lockdown of many countries in a bid to
stop the virus from continuing to spread and
to mitigate the impact on society.
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Dentists are potentially exposed to harmful
biological factors, including infectious
microorganisms, through aerosol generating
procedures, contact with blood, infected
equipment and patients.' Thus, it became clear
that dentistry had to be restricted during the
outbreak, which was enforced in March 2020 in
the UK when the Office of the Chief Dental
Officer advised dentists to restrict their practice
to emergencies only."*** Dental practices
opened again in June 2020 with new protocols
and protective measures, screening protocols
and triaging to assess patients’ COVID-19 status
if active disease could not be confirmed.®”%%1°

Antigen and antibody tests are available to test
for different stages of the disease (Fig. 1).*'> The
antigen tests measure the presence of COVID-
19 RNA in blood, saliva and sputum using
polymerase chain reaction (PCR). However,
the samples have to be sent to laboratories
for processing, which causes some delay. The
turnaround can be as quick as 24 hours, but
also may be further delayed; for example, due
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to shipping, in case of remote areas or in times
when the capacity of laboratories is stretched.
While this delay may not seem long, an infected
dentist, for example, may spread the virus to a
broad variety of patients over a working day or
two. An earlier diagnosis would mean infected
individuals can be isolated sooner instead,
preventing spreading of the virus to others.
In addition, antibody tests to detect immune
markers in blood samples are available in
many forms. They may validate past infections
and indicate some immunity.”® SureScreen
Diagnostics, for example, have developed a
rapid lateral flow diffusion test that only requires
10 pl of blood to measure presence of IgG and
IgM.'*!51¢ Both the antigen and the antibody
tests are important and, as of August 2020, over
12 million people have been tested in the UK
with a testing capacity of over 300,000 per day."”

Trying to understand the pandemic is
key for dental teams, as is the need to put
strategies and protocols in place for treating
patients and protecting healthcare workers
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while vaccination programmes are being
developed.'® Testing is essential to gain
information and to help control the spread
of the virus.??! This study outlines the
results of COVID-19 testing in a UK dental
practice during the onset of the pandemic and
discusses possible strategies to gain certainty
in the dental office, looking for possible testing
strategies that can be performed in a primary
healthcare setting.

Materials and methods

Nasopharyngeal swabs were taken from 24
subjects, including members of a dental team
who worked in the same dental practice and
their immediate family contacts. All subjects
consented and symptoms were documented.
The tests were taken on members of the dental
team or on family contacts of healthcare
workers displaying possible symptoms.
Further tests were undertaken on healthcare
workers that had flu-like symptoms. Five of
the swabs were taken at the dental practice
on dental team members. The other 19 swabs
were taken self-administered following
instruction, provided through videos and
written directions. Three of the self-testers
were insecure in self-administering the nasal
swab and were given additional video calls to
complete the swab-taking effectively. The age
range of the subjects was 17-70 with a mean
age of 38 (SD 14). The collected test samples
were sent to Micropathology Ltd laboratory
for PCR testing for SARS-CoV-2. Results were
received within two days via secure email
and subjects were informed immediately. In
addition, 14/24 test subjects conducted rapid
finger prick (SureScreen Diagnostics) tests to
assess whether they had potential immunity
and three subjects were subsequently tested
using an antibody blood test (Abbott). These
14 subjects were patient-facing personnel and
needed urgent testing to ensure a timely and
safe return to work.

Results

Three out of 24 tests were SARS-CoV-2-
positive (Appendix 1; 9, 12 and 15). Two of the
three positive subjects were dental healthcare
workers (9 and 12) and one a family contact
(15). Subjects 12 and 15 initially had no
symptoms, but developed mild COVID-19-
associated symptoms two days later. Subject
15 was tested at her own home in isolation at the
request of the family after showing symptoms.

Fig. 1 Test scenarios (SARS-CoV-2), adapted with permission from Biopanda

(www.biopanda.co.uk)

DETECTION ANALYTE

Tests for diagnosis of COVID-19

SPECIMENT TYPE

VIRAL NUCLEIC ACID

 PCR Test Viral RNA

* Isothermal nucleic
acid amplification tests

e VViral DNA

—>|  Virus detection

Diagnosis
of COVID-19

—}[ Immune response detection ]—}

SPUTUM, Saliva
NASOPAHRYNGEAL SWAB
Oropharygeal swab
ALVEOLAR LAVAGE

SPECIFIC ANTIBODIES
Rapid Diagnostic test:
Finger Prick Test FPT

SPECIFIC ANTIBODIES
Neutralisation Assay
Chemiluminescent Assay

ELISA

Abbots test or Roche test

One month later, subjects 9 and 15, and a nurse
(13) who previously tested negative but had
possible contact with a COVID-19-positive
person at a later date, were tested a second time.
Both COVID-19-positive healthcare workers
were tested positive a second time, whereas the
nurse (13) tested negative. Two weeks later, the
two COVID-19-positive subjects were tested
yet again, receiving a negative result.

Many of the healthcare workers had flu-like
symptoms, but did not test positive for SARS-
CoV-2 and also did not develop any COVID-
19 symptoms in the weeks after the test.”? One
subject (24) was too ill to be tested initially.
However, he reported COVID-19-associated
symptoms (fever, muscle ache, fatigue,
anosmia) and was tested seven weeks after his
first symptoms showed. This test was negative.

Two months after the initial results were
received, 14/24 test subjects (the patient-facing
personnel) conducted rapid finger prick tests to
assess whether they had immunity. Eleven of the
14 subjects were negative, but the two subjects
who tested positive (9 and 12) were found
to have a mild result with faint IgM and IgG
markers. Subject 15 did not want to have further
testing and was thus excluded from the rapid
finger prick test. Additionally, subject 24 was
found to have a strong positive result, indicating
that he was also suffering from the disease.

Following this, three subjects (two that
previously tested positive [9 and 12] and one
that previously tested negative [1]) were tested

using an antibody blood test (Abbott). As
expected, the two that tested positive using the
PCR test also tested positive using the antibody
test, whereas the subject that tested negative
using the PCR test also tested negative in the
antibody test.

Discussion

To maintain health and safety at work as well
as a safe environment for patients and dental
team members,'"**** it was decided to test the
dental team and close family contacts to assess
who was suffering from COVID-19. Two of
the test subjects that tested positive worked in
the dental practice. Knowing their COVID-19
status was crucial to protect patients and for
the rest of the family who needed to isolate.
The two infected staff members tested positive
again one month later. While the duration of
the disease may continue for multiple weeks,
it is considered not infectious anymore after
about ten days.?>*??” However, one of the two
staff members still had slight chest pain and an
occasional cough after one month.? The other
member recovered his sense of smell and taste
after two weeks. After three weeks, his cough
had disappeared and the energy levels were
almost returning to normal. Six weeks later,
the two healthcare workers tested negative for
the presence of SARS-CoV-2. The PCR tests
were followed up by finger prick tests to test for
the antibody. Both infected staff members had
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positive responses, as had a third healthcare
worker who could not be tested for the virus
at the time, but showed strong symptoms of
the disease. Although there have been many
discussions about this antibody test, it does
help to indicate that those who tested positive
and then negative on COVID-19 RNA are
considered to have developed immunity and
it may be safe for them to return to work.

In a study conducted at the Newcastle upon
Tyne Hospitals, 1,666 SARS-CoV-2 tests were
conducted on 1,654 healthcare workers.?
Results showed that SARS-CoV-2 was detected
in 240 (14%) healthcare workers, with similar
infectivity rates between non-clinical and
clinical staff. The authors found that testing
was beneficial as healthcare workers could self-
isolate effectively and return to work efficiently
after they had a negative test. Testing was also
helpful in that workers with mild symptoms
decided it would be better not to soldier on
but rather to be tested and stop to self-isolate.

Although we had a small sample size
focusing on the dental healthcare setting, our
experiences strongly mirrored the results of
the larger study at the Newcastle upon Tyne
Hospitals as 14% also tested positive (3/24),
two clinical and one non-clinical, and as early
testing was essential to identify infected staff
members even before symptoms were shown.
This enabled effective and immediate self-
isolation, which helped reduce the spread
of the disease and also helped workers to
efficiently return back to the office.?*32%

In addition, several more studies aimed to
estimate the infection rate among healthcare
workers and to validate the effect of prevention
measures.***3¢¥ While the dynamically
changing landscape of the disease makes
it difficult to generalise the infection rate,
the studies still suggest that appropriate
personal protective equipment (PPE) and
countermeasures have a positive effect on
the safety of healthcare workers. A study by
Jamal et al. reported that no nosocomial
transmissions of COVID-19 in dental care
settings had been reported by April 2020. A
reason might be that some dental practices
went into complete shutdown (for example,
in the UK), while others were restricting
their treatment. The authors also emphasised
that dentists are still considered a high-risk
group and that adequate guidelines may help
to prevent spreading of the disease.’”” The
beneficial effect of guidelines and PPE in
dentistry was highlighted in a recent study by
Ren et al. who modelled the infection rates in

the dental office and estimated a probability
of 0.008% of a dental health professional to
contract and die from COVID-19, assuming
appropriate protection measures are in place.*®
The effectiveness of PPE and good protocols is
also supported by the study of Lai et al., who
evaluated the infection among healthcare
workers in a tertiary hospital in Wuhan and
reported that most infections occurred during
the early stage of disease outbreak, particularly
in non-first-line healthcare workers; that is,
before the preventive measures were widely
implemented.*

Conclusion

The available data on the efficiency of protective
measures is encouraging, but further research
is needed. Treatment and dental clinical
protocols will evolve*** as we learn more about
the virus and can better plan for future curves
of the disease and future global pandemics. It is
suggested that UK dental practices implement
a regular COVID-19 testing protocol for their
teams and for patient safety.
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Appendix 1 Results of COVID-19 testing of dental staff and family members (HCW = healthcare worker)

1 F 58 Dentist Sore throat Asthma Y 19-Mar Negative - - - - N Negative (020620)
2 M 60 Dentist - - Y 19-Mar Negative - - - - - -

3 M 26 Dentist - Asthma Y 19-Mar Negative - - - - - -

4 M 29 - - Asthma N 19-Mar Negative - - - - - -

5 M 22 - - Asthma N 19-Mar Negative - - - - - -

6 M 17 - Coughing, sore throat Asthma N 19-Mar Negative - - - - - :

7 F 29 - - - N 19-Mar Negative - - = = = -

8 M 70 - Slight flu symptoms Asthma N 19-Mar Negative - - - - - -

9 M 26 Dentist - - Y 19-Mar Positive 17-Apr Positive 06-May Negative P weak Positive (020620)
10 M 33 Dentist - - Y 23-Mar Negative - - - - N -

1 M 38 Dentist - - Y 23-Mar Negative - - - - N -

12 F 53 Receptionist Es:ﬁ:sged mild COVID-19 symptoms two days after testing Y 23-Mar Positive 17-Apr Positive 06-May Negative P weak Positive (090620)
13 F 4 Nurse - Severe headache Y 23-Mar Negative 17-Apr Negative - - N -

14 F 42 HCW - Asthma Y 30-Mar Negative - - - - N -

15 F 23 - Fever, sore throat, coughing, anosmia - N 29-Mar Positive - - - - - -

16 F 49 HCW Fever, sore throat - Y 07-Apr Negative - - - - N -

17 F 33 - Fever, sore throat for two weeks - N 07-Apr Negative - - - - - -

18 F 22 Nurse Persistent cough, fever, sore throat for three weeks - Y 17-Apr Negative - - - - N -

19 F 54 Receptionist Previous sore throat - Y 17-Apr Negative - - - - N -

20 F 4 Nurse Sore throat, fever, tiredness - Y 17-Apr Negative - - - - N -

21 F 41 Nurse - - Y 17-Apr Negative - - - - N -

22 F 24 Nurse - - Y 17-Apr Negative - - - - N -

23 F 37 Receptionist - - Y 06-May Negative N -

24 M 54 Dentist Muscle fatigue, anosmia, fever, aching joints, sore throat - Y 06-May Negative - - - - P strong -
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