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Abstract

Due to the global coronavirus disease 2019 pandemic, the high risk of cross-contamination and the overload of hospital facilities have
resulted in a real urgency for restricting dental emergency patient flow. In this context, the objectives of the current work were to 1)
measure the ability of a triage-based management strategy to limit patient admission and 2) evaluate the success rate of both on-site
and remote emergency management regarding symptom relief and pain control over a |-mo period. We included all patients contacting
the dental medicine department for an emergency consultation during the lockdown, between April | and April 30, 2020 (N = 570).
Following a telephone consultation and based on preestablished admission guidelines, a decision was made at baseline (T0) to either
admit the patient for treatment or perform remote management by providing advice and/or drug prescription. Patients were then
followed up systematically at | wk and | mo. Management failure was defined as the need for emergency admission for patients managed
remotely since TO and for new emergency admission for those admitted at TO. The global follow-up rate of patients with a complete
data set was 91.4% (N = 521). Of included patients, 49.3% could be managed without admission for emergency reasons for | mo. The
proportion of successful management was 71.8% and 90.2% at | mo for remote and on-site management, respectively. To conclude,
the proposed triage-based emergency management strategy with systematic follow-up was a good compromise between limiting patient
admission and ensuring effective symptom relief and pain control. The strategy can be useful in situations where regulation of the

emergency patient flow is required.
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Introduction

In response to the initial outbreak of the coronavirus disease
2019 (COVID-19) pandemic, lockdowns and calls for commu-
nity discipline were enforced worldwide to prevent the spread
of severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), the virus responsible for the disease. All nonessential
activities were suspended at the time, both in daily life and in
the medical field. With the exception of COVID-19 treatments,
medical activities were restricted to emergencies. The determi-
nation of an emergency situation was subject to interpretation
and without formal guidelines or explicit criteria to support
decision making. In this context, reconsideration of dental
emergencies was required to ensure continuity of care while
addressing the high risk of spreading COVID-19 (Bohmer et al.
2020; Cheng et al. 2020; Ganyani et al. 2020; Gudbjartsson
et al. 2020).

It was essential to maintain a dental emergency activity,
first to ensure appropriate treatment but also to inform and
advise our patients. Dental infection is notably a common and
potentially severe condition, arising mostly from dental caries
(Robertson et al. 2015). The severe forms are therefore largely
preventable if addressed appropriately and in a timely fashion.
Moreover, orofacial pain is highly prevalent (Locker and

Grushka 1987; Lipton et al. 1993; Macfarlane et al. 2002) and
may reach high levels of intensity (Sharav et al. 1984; Seymour
et al. 1985), similar to those observed in other painful diseases
such as renal colic (>7/10 on a numerical rating scale)
(Collaborative Group of the Spanish Society of Clinical
Pharmacology 1991; Sasmaz and Kirpat 2019). This is further
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highlighted by the identification of dental pain as the major
cause of acute medical admission due to unintentional
paracetamol overdose (Siddique et al. 2015; O’Sullivan et al.
2018), which can lead to acute liver failure, a rare but poten-
tially fatal adverse reaction. The high level and frequency of
orofacial pain results in an elevated demand of emergency
appointments in dental practice and in a certain proportion
of general medical practices and emergency departments
(Robertson et al. 2015). The high risk of cross-contamination
and the overload of hospital facilities gave urgency in restrict-
ing dental emergency patient flow (Ather et al. 2020; Coulthard
2020; Meng, Hua, et al. 2020). Therefore, an efficient and
rationalized dental emergency management strategy was
required, including the implementation of teleconsultation and
triaging. The strategy should identify the dental emergencies
that cannot be effectively managed remotely (on-site manage-
ment) and those emergencies considered eligible for remote
management by means of remote advice and/or drug prescrip-
tion. Effective symptom relief and pain control must, however,
be verified in both situations.

Consequently, the objectives of the present work were to 1)
measure the ability of a triage-based management strategy to
limit patient admission over a 1-mo period and 2) evaluate the
success rate of both on-site and remote emergency manage-
ment over a 1-mo period.

Methods

Study Population, Design, and Triage Strategy

This cohort study conformed to STROBE guidelines and
included all patients contacting the dental medicine depart-
ment of the Cliniques universitaires St Luc (Brussels, Belgium)
for an emergency consultation between April 1 and April 30,
2020 (inclusive). The COVID-19 data related to this period
and location are presented in the Appendix. For all patients, a
triage strategy was applied via telephone by the practitioners to
determine if the patient required admission based on the admis-
sion guidelines (Fig. 1a). A decision was made at TO to either
manage the patient remotely (remote management group) or to
admit the patient for on-site treatment (on-site management
group). If the patient directly attended the hospital medical
emergency department, similar teleconsultation was performed
through an internal line within the central hall of the hospital.
Practitioners (n = 44) belonging to pediatric, prosthetic, and
conservative dentistry and endodontics were involved in emer-
gency management over the lockdown period. There was a
daily assignment of 7 practitioners, all sharing treatment, tele-
phone triage duties (random assignment, including for pediatric
cases), and follow-up calls 7d a week from 09:00 to 20:00.
The admission guidelines were established during the first
2 wk of the Belgian lockdown (from March 18 to March 31,
2020; inclusive), based on best-practice recommendations
(Dorn and Cheung 2016) and validated by a consensus group
involving all available practitioners. Briefly, admission at the
time of the first telephone contact (= T0) was reserved for

emergencies that could not be effectively managed remotely
(i.e., dental trauma, intense pain, and abscess) since these were
considered as severely affecting patient quality of life and/or
presenting a high risk of evolution to severe forms of disease.
By exclusion, all other indications were categorized as remote
management at TO. The decision to admit all children <12y in
case of trauma was based upon the difficulty to evaluate the
severity of their condition by teleconsultation. Occasionally,
the teleconsultation was optimized by suggesting that patients
send pictures electronically; however, this was not systemati-
cally measured.

Our admission guidelines were not binding but indicative,
leaving a certain freedom of interpretation to practitioners. The
guideline document (Fig. 1a) was available to each practitioner
and posted near each telephone set.

Patient Recall

Following the treatment decision at TO, a follow-up telephone
call was conducted systematically at 1 wk (1W) and 1 mo (1M)
(Fig. 1b). The patients were contacted by 1 dentist on the treat-
ment team on duty who typically was not the practitioner who
originally spoke with the patient. For some patients following
the baseline decision making, the short-term follow-up (<1W)
necessitated additional advice or admission. The 1-wk follow-
up period was then considered to start after the last phone call
or treatment (Fig. 1¢). The 1-mo follow-up was performed pre-
cisely 3 wk after the 1W follow-up.

Of the 570 patients included at TO, we excluded those
showing inappropriate behavior at TO (e.g., aggressiveness
upon nonadmission decision), those who did not attend despite
an admission decision at TO, and those with lack of follow-up
at IW or 1M.

Data Collection

Systematic forms were used to collect the data during each
phone call.

Patient administrative data, symptoms, pain intensity on a 0
to 10 numerical rating scale, medication use, telediagnosis,
nonpharmacologic and pharmacologic advice if provided, and
the seniority of the dentist in charge of teleconsultation were
collected at TO. For admitted patients, the clinical diagnosis
and type of treatment provided were also recorded. Pain scale
assessment was not collected for children aged <12y.

At 1W, the follow-up teleconsultation aimed to evaluate the
efficacy of the treatment prescribed at baseline (T0) (advice
and/or drug prescription and/or local treatment). Data collec-
tion included the evolution of symptoms compared with the
baseline, pain intensity, nonpharmacologic and pharmacologic
advice (if provided), or whether the patient had contacted or
visited another dentist.

At 1M, the follow-up teleconsultation aimed to evaluate the
stability of the results achieved at 1W with the addition of
COVID-19 status. The latter consisted of 3 categories: no suspi-
cion or diagnosis, suspicion (with or without medical advice, test
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Figure I. Guidelines established to support decision making (a) and patient recall pattern following the treatment decision at T0, (b) when no
additional call or treatment was necessary at any time between the 3 timepoints, and (c) when additional advice or admission was needed. In that case,
the I'W follow-up took place 7d after the last contact, regardless of the number of calls.
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not carried out or negative), or confirmed (by reverse transcrip-
tion polymerase chain reaction [RT-PCR], serology, or chest
computed tomography [CT] scan). If an additional advice or
treatment was provided at, or between, 1W and 1M, the reasons
were also recorded, that is, whether it was due to the resumption
of activity of the general dental practitioner (May 4, 2020, in
Belgium) or an emergency visit due to escalating symptoms.

The various types of emergency diagnoses were grouped by
category for descriptive statistics and statistical analysis (i.e.,
pulp pathologies, periapical pathologies, traumas, other types
of inflammation and pain, and other emergencies) (Appendix).

The medications were grouped by 2 categories: 1) antibiot-
ics (Anatomical Therapeutic Chemical [ATC] codes JO1) and
2) analgesics (ATC codes NO2A and N02B) and nonsteroidal
anti-inflammatory drugs (NSAIDs) (ATC codes MO1A) (sepa-
rate and combined use).

Three categories of dentist seniority were chosen according
to the number of years postgraduation (1y, 2 to 3y and >3y).

Outcome Measurement

Within the remote management group (patients not admitted at
T0), management success was defined as nonemergency
admission at any time (<1M). Within the on-site management
group (patients admitted at TO), management success was
defined as no further emergency admission (<1M). An admis-
sion to a different treatment facility for emergency reasons was
considered in the same way as one in our institution (i.e., as
management failure).

The first main outcome was the ability to limit patient
admission, quantified as the proportion of the included patients
who could be successfully managed remotely without the need
for emergency admission (equivalent to the ratio of the number
of patients successfully managed remotely and the total num-
ber of included patients) over the follow-up period of 1 mo.

The second main outcome was the success rate within each
group (on-site and remote) over the follow-up period of 1 mo.

Secondary outcomes were also considered. First, the evolu-
tion of symptomatology and pain intensity (from TO to W and
from 1W to 1M) was evaluated in both groups for successful
cases that did not require any additional treatment or advice at
any time. Second, the risk of COVID-19 infection within the
month following emergency dental treatment was evaluated
for patients and practitioners involved in the study.

Statistical Analysis

Continuous variables were compared between groups using a
Kruskal-Wallis test and categorical variables using Pearson 2
or Fisher-Freeman-Halton test. The Wilcoxon signed-rank test
was used to compare pain score evolution. Factors associated
with admission at TO and management failure were assessed
using a binary logistic regression. A P value <0.05 was consid-
ered statistically significant. A more detailed description of
statistical analysis can be found in the Appendix.

Results

Limitation of Patient Admission

Remote management was decided for approximately two-
thirds of the included patients, and the remaining one-third was
admitted at TO (Fig. 2a). Approximately half of the included
patients (49.3%) were managed without admission for emergency
reasons for 1 mo. The investigated variables and their distribu-
tion in the whole sample and according to the management
outcome are listed in Table 1. Due to the limited number of
management failures in the on-site group (n = 16), the manage-
ment failures of both groups were grouped together for this
analysis.

A binary logistic regression was conducted to identify the
factors associated with patient admission decision at TO.
Admission of patients aged 212y was significantly associated
with age, pain score, diagnosis, dentist seniority, and analge-
sics and NSAID use (P < 0.05) (Table 2). The variables that
were not significantly associated with the outcome (P < 0.05)
in the multivariate regression were not included in Table 2. No
variable was significant in the multivariate model for patients
<12y (N = 64, data not shown).

Efficacy of On-Site and Remote
Management Strategies

The proportion of successful management was 71.8% and
90.2% for remote and on-site groups, respectively.

The factors associated with admission (management fail-
ure) within the remote management group in binary logistic
regression are presented in Table 2. The model was not applied
for children <12y since very few (3/44, 6.8%) experienced
failure. In patients aged =12y, diagnosis was significantly
associated with failure with a higher odds ratio (OR) for pulp
pathologies compared with the other diagnosis categories. A
significant effect of dentist seniority was observed, with a
lower OR for senior dentists compared to junior categories.
Finally, patient medication with NSAIDs at TO was also pre-
dictive of management failure.

Regarding management failure within the on-site manage-
ment group, the model was not applied for children <12y since
none of those admitted at TO required readmission (n = 0/20).
For patients aged >12y, none of the variables were signifi-
cantly associated with failure in the multivariate model (P >
0.05) (n = 16/143, 11.2%). The large majority of management
failures in both groups occurred <1W (68.8% for on-site and
74.2% for remote management) (Fig. 2b).

Evolution of Symptomatology and Pain Score

The successful management cases that did not require any
additional treatment or advice were assessed from TO to 1W
and from 1W to IM for the evolution of symptomatology
(N = 187 for remote management and N = 127 for on-site



356

Journal of Dental Research 100(4)

N=570
patients

N=563
patients

N= 7 patients excluded:

- 2 patients with inappropriate behavior

- 5 patients with admission decision but
who did not attend

N=521
patients

N=358 patients without
admission at TO

Remote management group

N=257 patients
without emergency
admission < 1M
(success)

(failure)

N=101 patients
with emergency
admission < 1M

b

Admission at TO

N= 42 patients excluded:
- 29 patients without follow-up at TW
- 13 patients without follow-up at 1M

N=163 patients with
admission at TO
On-site management group

N=147 patients without
additional emergency
admission < 1M
(success)

N=16 patients with
additional emergency
admission < 1M
(failure)

Admission s1W

Admission >1W and £1M

n=101 (100%)
patients not admitted
Remote management group

patients not admitted

n=26 (25.8%)

n=26 (25.8%)
patients admitted

patients admitted

n=75 (74.2%)

n=16 (100%)
patients admitted
On-site management group

patients not admitted

n=5 (31.2%)

n=5 (31.2%)

patients admitted

-
o
|

Pain score
N W s O OO N ® ©
|

N
|

patients admitted

n=11 (68.8%)

Successful remote management

(n=154)

At TO

At 1 week

At 1 month

Successful on-site management

(n=108)
10 7 T
o - |
8 — . 3
7 —
® 5 |
5 6 : ¢
(%] '
(7] 5 — : L] L 2
< !
g 4 : . .
3 —i— . .
2 . B hd
1 - [ 1 T
0 - .
AtTO At 1 week At 1 month

Figure 2. Global patient flowchart (a), flowchart of patient chronology of admission for cases classified as management failures in both groups (b),
and boxplots of the evolution of pain score at | wk (IW) and | mo (I M) of successful management cases that did not require any additional treatment
or advice (c). The reduction of pain scores between timepoints was significant in all cases (P < 0.001) except between IW and IM for on-site

management (P = 0.053).



Dental Emergencies Management in COVID-19 Pandemic Peak

357

Table I. Patients’ Characteristics at Baseline (T0) According to the Patient’s Management Outcome and COVID-|9 Diagnosis at |-mo Follow-up

(N =521).
Management Management Management
Success Success Failure in Both
within Remote within On-Site  Remote and On-Site
Management Management Management
Total (N =521) Group (n = 257), Group (n=147),  Groups (n = 117),
Median (P,s; P,;) Median (P,s; P,s) Median (P,s; P,;) Median (P,s; P,;)
Variables orn (%) orn (%) orn (%) or n (%) P Value
Age,y 36.6 (25.5;51.7) 36.7 (24.1; 57.3) 33.5 (21.6; 45.0) 40.9 (32.3; 50.0) 0.002
Age, y <0.001
<2y 64 (12.3) 41 (16) 20 (13.6) 3(2.6)
12 to 24y 64 (12.3) 25 (9.7) 25 (17.0) 14 (12.0)
25 to 44y 207 (39.7) 87 (33.9) 65 (44.2) 55 (47.0)
45 to 64y 134 (25.7) 66 (25.7) 31 Q21.1) 37 (31.6)
>65y 52 (10.0) 38 (14.8) 6 (4.1) 8 (6.8)
Male 279 (53.6) 136 (52.9) 85 (57.8) 58 (49.6) 0.394
Pain score, among =12y (N = 457)* 6 (4, 8) 52,7 7 (6;8) 6(48) <0.001
Presenting with symptoms 489 (93.9) 228 (88.7) 147 (100) 114 (97.4) <0.001
Diagnosis <0.001
Other types of inflammation and pain 192 (36.9) 118 (45.9) 29 (19.7) 45 (38.5)
Periapical pathologies 117 (22.5) 39 (15.2) 51 (34.7) 27 (23.1)
Pulp pathologies 117 (22.5) 42 (16.3) 40 (27.2) 35 (29.9)
Traumas 22 (4.2) 7(2.7) 14 (9.5) 1 (0.9)
Other emergencies 73 (14.0) 51(19.8) 13 (8.8) 9(7.7)
Seniority of dentist in charge of teleconsultation 0.008
First-year residents (n = 5) 113 (21.7) 53 (20.6) 26 (17.7) 34 (29.1)
Second- and third-year residents (n = 17) 290 (55.7) 153 (59.5) 74 (50.3) 63 (53.8)
Senior dentists (n = 22) 118 (22.6) 51 (19.8) 47 (32.0) 20 (17.1)
Antibiotics use 57 (10.9) 25 (9.7) 19 (12.9) 13(11.1) 0.611
Analgesics and NSAID use <0.001
None 219 (42.0) 141 (54.9) 40 (27.2) 38 (32.5)
Analgesics alone 189 (36.3) 87 (33.9) 57 (38.8) 45 (38.5)
NSAID alone 38(7.3) I (4.3) 12 (8.2) 15 (12.8)
Dual therapy (analgesics and NSAIDs) 75 (14.4) 18 (7.0) 38 (25.9) 19 (16.2)
COVID-19 at I-mo follow-up® 0.618
No 485 (93.6) 242 (94.2) 136 (93.8) 107 (92.2)
Suspected 29 (5.6) 13 (5.1) 7 (4.8) 9(7.8)
Confirmed 4(0.8) 2 (0.8) 2 (1.4) 0 (0.0)

COVID-19, coronavirus disease 2019; NSAID, nonsteroidal anti-inflammatory drug.

26 missing values (1.2%).
®3 missing values (0.6%).

management) and pain score (N = 154 for remote management
and N = 108 for on-site management). The evolution of symp-
tomatology for the majority of those cases was favorable at IW
and 1M (Table 3), with most patients reporting symptoms reso-
lution or improvement. The percentage of status quo or tolera-
ble increase in symptoms was lower in the on-site group than
in the remote group (Table 3). Similarly, the reduction of pain
scores at 1W and 1M was significant in both groups but even
more so in the on-site group (Fig. 2c¢).

COVID-19 Infection among Patients
and Practitioners

The number of patients diagnosed with COVID-19 within the
1 mo following TO was very low (0.8% of the whole sample)
without any significant differences between groups (P =0.618,
Table 1).

Among the 44 practitioners, none tested positive for
COVID-19 and 7 (15.9%) were qualified as suspected cases over
the patient inclusion period or within the month thereafter.

Discussion

The first major finding was the relative success of our triage-
based management strategy, which allowed a high reduction in
patient flow since approximately half (49.3%) could be man-
aged remotely without the need for emergency admission
within the first month following initial contact. The COVID-19
situation has created unique circumstances in which a dental
emergency management strategy involving triage and prospec-
tive follow-up was both possible and necessary. Unlike the
context of military scenarios or dentistry in remote locations,
access to dental care in the current pandemic was possible but
restricted as recommended in many countries. Here, the
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Table 2. Factors Associated in Multivariable Binary Logistic Regression with Admission Decision at TO (N = 457) and with Management Failure
Within the Remote Management Group (N = 314), among People Aged >12y.

Factors Associated with Admission Factors Associated with Management Failure

Decision at TO

within Remote Management Group

Variable OR (95% Cl) P Value OR (95% Cl) P Value
Age, per 10y 0.81 (0.69; 0.94) 0.005
Male
Pain score 1.32 (1.18-1.49) <0.001
Diagnosis
Other types of inflammation and pain 0.74 (0.40-1.37) 0.339 0.34 (0.18-0.64) <0.001
Periapical pathologies 2.01 (1.08-3.80) 0.029 0.51 (0.24-1.07) 0.079
Pulp pathologies 1.00 1.00
Traumas and other emergencies 5.35 (2.00-15.08) <0.001 0.23 (0.09-0.59) 0.003
Seniority of dentist in charge of teleconsultation
First-year residents 1.00 1.00
Second- and third-year residents 1.40 (0.79-2.55) 0.258 0.62 (0.34-1.11) 0.103
Senior dentists 2.68 (1.38-5.29) 0.004 0.39 (0.17-0.86) 0.022
Antibiotics use
Analgesics and NSAID use
None 1.00 1.00
Analgesics alone 2.03 (1.00-4.31) 0.056 1.02 (0.55-1.91) 0.942
NSAID alone 2.32 (0.88-6.16) 0.088 3.17 (1.20-8.52) 0.020
Dual therapy (analgesics and NSAIDs) 4.64 (2.07-10.82) <0.001 1.84 (0.76—4.44) 0.173

NSAID, nonsteroidal anti-inflammatory drug; OR, odds ratio.

Table 3. Evolution of Symptomatology at | wk and | mo of Successful Management Cases That Did Not Require Any Additional Treatment or
Advice (n = 187 in the Remote Management Group and n = 127 in the On-Site Management Group).

Evolution of Symptoms at | wk

Status Quo with No Symptoms Improvement of Tolerable Increase in
Symptom, n (%) Resolution, n (%) Symptoms, n (%) Status Quo, n (%) Symptoms, n (%)

Evolution of Symptoms at | mo (n=19) (n=68) (n=69) (n=123) (n=18)
Remote management group (n = 187)

Status quo with no symptom 19 (100.0)

Symptoms resolution 24 (34.8) 9 (39.1) 2 (25.0)

Improvement of symptoms 25 (36.2) 4(17.4) 2 (25.0)

Status quo 61 (89.7) 14 (20.3) 9 (39.1) 4 (50.0)

Tolerable increase in symptoms 0 (0.0 7 (10.3) 6 (8.7) 1 (4.4) 0 (0.0
On-site management group (n = 127) (n=0) (n=83) (n=38) (n=15) (n=1)

Status quo with no symptom

Symptoms resolution 17 (44.7) I (20.0) 0 (0.0

Improvement of symptoms 13 (34.2) | (20.0) 1 (100.0)

Status quo 78 (94.0) 3(7.9) 3 (60.0) 0 (0.0

Tolerable increase in symptoms 5 (6.0) 5(13.2) 0 (0.0) 0 (0.0

stability of patient symptoms and pain score observed (for 1M)
following the emergency management has enabled safe and
effective reduction of the demand within emergency clinics.
The second major finding was the high proportion of success-
ful management for both remote (71.8%) and on-site (90.2%)
strategies. The high success rate of on-site emergency manage-
ment could be expected since it was performed in accordance
with best-practice recommendations. On the contrary, the rela-
tively high success rate of the new approach of remote manage-
ment, associated with favorable evolution of symptomatology
and pain score, was very encouraging. The stability of patient
relief between 1W and 1M, despite the high initial level of pain,
illustrates the lasting effect of the treatments provided. This was

the case with both on-site and remote strategies, which underlines
that most dental emergencies involve the management of acute
phases (<1W) by means of advice and/or drug prescription or
local treatment. The data also show that definitive treatments (if
indicated) can be safely postponed for at least 1 mo.

The results of the multivariate analysis suggest that the suc-
cess of remote management could be further improved by
slightly revising admission guidelines regarding patients using
NSAIDs and those with pulp pathologies, given the higher man-
agement failure risk in these patients. The admission decision in
patients >12y (constituting most of the sample) was mostly
motivated by pain score, diagnosis, analgesics and NSAID use,
patient age, and dentist seniority. The first 3 variables confirm a
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good adherence of the practitioners to the suggested and non-
binding guidelines, whereby admissions increased with intense
pain, combined use of analgesics and NSAIDs, trauma, and peri-
apical pathologies. The need for minor adjustments in admission
decision making may simply rely on the experience level of each
practitioner in the group, since more senior personnel tended to
admit more and were associated with a lower proportion of man-
agement failure among the nonadmitted patients. Therefore,
experience proved useful for interpretation of the guidelines. It
may have been expected that the protective effect of patient age
regarding admission and the higher risk of severe COVID-19
forms among older patients (Davies et al. 2020) would have
influenced practitioners’ decisions for admission. However, this
was not the case, since age was not associated with management
failure risk in the nonadmitted group in the multivariate model.
The most likely explanation may have been related to the
decreased requirement for emergency dental treatments with
older patients, which has also been previously reported (Currie
etal. 2017).

An apparent strength of this work was the large sample size
(n =521) and the high global follow-up rate (91.4%). Another
important aspect was that such a prospective evaluation at sim-
ilar timepoints of remote and on-site emergency management
strategies has, to our knowledge, never been reported before.
Nevertheless, there were perhaps limited reasons for conduct-
ing such a study prior to the onset of the current global pan-
demic. This investigation has provided a new perspective on
dental emergency management linked to the degree of emer-
gency rather than the severity of the pathology. Contrary to the
latter, the former is compatible with telediagnosis, which is
mostly based on patient history, with limited or no clinical or
imaging elements available.

The number of practitioners involved and the nonbinding
characteristics of the guidelines enabled the applicability of the
study in a large clinical facility. No calibration was performed
regarding admission decision making due to the urgency of the
situation and to allow a more clinically representative situation
where dentists with different levels of experience maintained a
certain freedom of interpretation. This degree of freedom was
also consistent with the American Dental Association (2020)
recommendations. A limitation of our work was the lack of a
comparative condition for the triage strategy. Other triage cri-
teria could be considered in the future (e.g., based on practical
aspects such as the aerosol generation required for some treat-
ments). Another possible limitation of the current work was the
restriction of medication recommendations to paracetamol
in our guidelines, whereas the most efficient medication for
acute pain management is a combination of ibuprofen and
paracetamol (Moore et al. 2015). However, we refrained from
using NSAIDs in our strategy since there were (at the time,
April 2020) concerns about their use in COVID-19 patients.
Subsequent studies have refuted the avoidance of NSAIDs of
COVID-19—positive patients (de Girolamo et al. 2020;
FitzGerald 2020; Little 2020). Regardless, the association of
NSAID use with failure among nonadmitted patients at TO
(Table 2) underlines either an insufficient response of certain
pathologies to this medication or their use in inflammatory

conditions that are already too advanced and therefore requir-
ing local treatment.

Comparison of the data presented in this study with other
previous research is impossible due to the novelty of the disease
and the absence of similar works. Unlike the current study, the
recommendations for dental emergency management available
to date have not included any clinical data regarding patient
outcomes (Ather et al. 2020; Izzetti et al. 2020). Furthermore,
our work highlighted the usefulness of teledentistry in the con-
text of dental emergency management, beyond the routine con-
sultations considered so far (Alabdullah and Daniel 2018; Estai
et al. 2018). In such case, and as reported in a recent pilot study
(Giudice et al. 2020), clinical pictures taken by patients and
shared with their practitioner may allow a more objective evalu-
ation, notably for the presence of swelling and suspicion of
abscesses, and a more reliable follow-up of the pathology over
time. Similarly, the widely used and easily understood numeri-
cal rating scale for pain assessment (Sharav et al. 1984; Seymour
et al. 1985) was a useful tool for both admission decision mak-
ing and follow-up. Finally, high expectation of pain associated
with dental pathologies was shown to generate anxiety, which
may have affected the patients’ ability to process clinical infor-
mation (Eli et al. 2008).

Since the infectious COVID-19 status of patients was not
tested at TO, it is not possible to formally conclude the safety of the
present strategy with regards to the risk of cross-contamination.
However, there is a likelihood that a proportion of treated
patients was positive and asymptomatic (Bohmer et al. 2020;
Cheng et al. 2020; Ganyani et al. 2020; Gudbjartsson et al.
2020). In this context, it was interesting to observe that the
proportion of positive COVID-19 cases 1M after initial contact
was very low, both in the remote and on-site management
groups, as well as among the practitioners. Hence, this is in line
with the available evidence showing that the use of appropriate
personal protection equipment and hygiene measures when
performing dental treatments, including those generating aero-
sols, can prevent cross-infection (Meng, Ma, et al. 2020).

The proposed triage-based emergency management strat-
egy investigated here has provided an effective compromise
between limiting patient admission and ensuring their pain
control and symptom relief. The information and advice pro-
vided remotely need to be combined with a systematic follow-
up, which proved significantly beneficial not only for
verification of the treatment efficacy but also to reassure the
patient. The strategy responded to several points made by a
recent World Health Organization (2020) report and can be
useful in future situations where regulation of the emergency
patient flow is required.

Author Contributions

J. Beauquis, J.G. Leprince, contributed to conception, design, data
acquisition, analysis, and interpretation, drafted and critically
revised the manuscript; A.E. Petit, contributed to design, data
analysis, and interpretation, critically revised the manuscript; V.
Michaux, V. Sagué, contributed to data acquisition and interpreta-
tion, drafted the manuscript; S. Henrard, contributed to data analy-
sis and interpretation, drafted and critically revised the manuscript.



360

Journal of Dental Research 100(4)

All authors gave final approval and agree to be accountable for all
aspects of the work.

Acknowledgments

We thank the staff of the School of Dental Medicine (Cliniques
universitaires St-Luc, UCLouvain, Brussels, Belgium) from the
divisions of prosthetic dentistry, pediatric dentistry, and conserva-
tive dentistry and endodontics who cared for study patients and/or
participated to data collection as clinical investigators: Antonino
Caldara, Armand Irakoze, Adrien Halloin, Anne Fortpied, Asma
Makni, Chaimae Ait Elkoutou, Clémentine Balloy, Chloé¢ Hardy,
Caroline Gillard, Clémentine Miroult, David Dive, Eva Febrero,
Elodie Matthieu, Eytan Perez, Flora Lebedel, Geneviéve Delheuzy,
Henri Lamotte, Ingrid Carré, Julien Beauquis, Joana Carvalho,
Juliana El Hakim, Julian Leprince, Laurie Deterville, Laure
Spinhayer, Mathilde d’Ottreppe, Magali Dewaele, Mireille Kanaan,
Marco Macri, Martin Stalla, Marion Slifirski, Nicolas Martin,
Nicolas Robayes, Noémie Vansnik, Noémie Vanderstichelen,
Pierre Carsin, Pauline Wathelet, Rouben Akopian, Rémy Ruelle,
Thomas Chiarini, Thibaut Hollaert, Sam Aryanpour, Séverine Mateu-
ramis, Sophie Mulligan, Stéphanie Theys, Véronique Brogniez,
Valentin Michaux, Viriginie Pauwels, and Vincent Sagué. We
thank William M. Palin (University of Birmingham, UK) for
English revision and Jean-Pierre Van Nieuwenhuysen and Sam
Aryanpour (UCLouvain) for their useful advice on the manuscript.
J.G. Leprince thanks Cliniques universitaires St-Luc (Brussels,
Belgium) for his FRC fellowship.

The study received approval (Reference #2020/05JUI/308) from
the ethics committee of Cliniques universitaires St-Luc (Brussels,
Belgium), which received full accreditation from the Association
for Accreditation of Human Research Protection Program.

Declaration of Conflicting Interests

The authors declared no potential conflicts of interest with respect
to the research, authorship, and/or publication of this article.

Funding

The authors received no financial support for the research, author-
ship, and/or publication of this article.

ORCID iD

J.G. Leprince https://orcid.org/0000-0001-7396-0019

References

Alabdullah JH, Daniel SJ. 2018. A systematic review on the validity of teleden-
tistry. Telemed J E Health. 24(8):639-648.

American Dental Association. 2020. What constitutes a dental emergency?
[accessed 2020 Dec 12]. https:/success.ada.org/~/media/CPS/Files/
Open%20Files/ADA_COVID19_Dental_Emergency_DDS.pdf?_
a=2.253879752.110187285.1584496315-1622146531.1565271894

Ather A, Patel B, Ruparel NB, Diogenes A, Hargreaves KM. 2020. Coronavirus
disease 19 (COVID-19): implications for clinical dental care. J Endod.
46(5):584-595.

Bohmer MM, Buchholz U, Corman VM, Hoch M, Katz K, Marosevic DV,
Bohm S, Woudenberg T, Ackermann N, Konrad R, et al. 2020. Investigation
of a COVID-19 outbreak in Germany resulting from a single travel-associated
primary case: a case series. Lancet Infect Dis. 20(8):920-928.

Cheng HY, Jian SW, Liu DP, Ng TC, Huang WT, Lin HH; Taiwan COVID-19
Outbreak Investigation Team. 2020. Contact tracing assessment of COVID-19

transmission dynamics in Taiwan and risk at different exposure periods
before and after symptom onset. JAMA Intern Med. 180(9):1156-1163.

Collaborative Group of the Spanish Society of Clinical Pharmacology. 1991.
Comparative study of the efficacy of dipyrone, diclofenac sodium and peth-
idine in acute renal colic. Collaborative Group of the Spanish Society of
Clinical Pharmacology. Eur J Clin Pharmacol. 40(6):543-546.

Coulthard P. 2020. Dentistry and coronavirus (COVID-19)—moral decision-
making. Br Dent J. 228(7):503-505.

Currie CC, Stone SJ, Connolly J, Durham J. 2017. Dental pain in the medical
emergency department: a cross-sectional study. J Oral Rehabil. 44(2):105—
111.

Davies NG, Klepac P, Liu Y, Prem K, Jit M, CMMID COVID-19 Working
Group, Eggo RM. 2020. Age-dependent effects in the transmission and
control of COVID-19 epidemics. Nat Med. 26(8):1205-1211.

de Girolamo L, Peretti GM, Maffulli N, Brini AT. 2020. COVID-19-the real
role of NSAIDs in Italy. J Orthop Surg Res. 15(1):165.

Dorn SO, Cheung GS-P. 2016. Management of endodontic emergencies. In:
Hargreaves KM, Berman LH editors. Cohen’s pathways of the pulp. 11th
ed. St. Louis, MO: Elsevier. p. 706-721.

Eli I, Schwartz-Arad D, Bartal Y. 2008. Anxiety and ability to recognize clini-
cal information in dentistry. J Dent Res. 87(1):65-68.

Estai M, Kanagasingam Y, Tennant M, Bunt S. 2018. A systematic review of
the research evidence for the benefits of teledentistry. J Telemed Telecare.
24(3):147-156.

FitzGerald GA. 2020. Misguided drug advice for COVID-19. Science.
367(6485):1434.

Ganyani T, Kremer C, Chen D, Torneri A, Faes C, Wallinga J, Hens N. 2020.
Estimating the generation interval for coronavirus disease (COVID-19)
based on symptom onset data, March 2020. Euro Surveill. 25(17):2000257.

Giudice A, Barone S, Muraca D, Averta F, Diodati F, Antonelli A, Fortunato
L. 2020. Can teledentistry improve the monitoring of patients during the
COVID-19 dissemination? A descriptive pilot study. Int J Environ Res
Public Health. 17(10):3399.

Gudbjartsson DF, Helgason A, Jonsson H, Magnusson OT, Melsted P,
Norddahl GL, Saemundsdottir J, Sigurdsson A, Sulem P, Agustsdottir AB,
et al. 2020. Spread of SARS-CoV-2 in the Icelandic population. N Engl J
Med. 382(24):2302-2315.

Izzetti R, Nisi M, Gabriele M, Graziani F. 2020. COVID-19 transmission in
dental practice: brief review of preventive measures in Italy. J Dent Res.
99(9):1030-1038.

Lipton JA, Ship JA, Larach-Robinson D. 1993. Estimated prevalence and dis-
tribution of reported orofacial pain in the United States. J Am Dent Assoc.
124(10):115-121.

Little P. 2020. Non-steroidal anti-inflammatory drugs and COVID-19. BMJ.
368:m1185.

Locker D, Grushka M. 1987. The impact of dental and facial pain. J Dent Res.
66(9):1414-1417.

Macfarlane TV, Blinkhorn AS, Davies RM, Ryan P, Worthington HV,
Macfarlane GJ. 2002. Orofacial pain: just another chronic pain? Results
from a population-based survey. Pain. 99(3):453-458.

Meng L, Hua F, Bian Z. 2020. Coronavirus disease 2019 (COVID-19):
emerging and future challenges for dental and oral medicine. J Dent Res.
99(5):481-487.

Meng L, Ma B, Cheng Y, Bian Z. 2020. Epidemiological investigation of
OHCWs with COVID-19. J Dent Res. 99(13):1444-1452.

Moore RA, Wiffen PJ, Derry S, Maguire T, Roy YM, Tyrrell L. 2015. Non-
prescription (OTC) oral analgesics for acute pain—an overview of
Cochrane reviews. Cochrane Database Syst Rev. (11):CD010794.

O’Sullivan LM, Ahmed N, Sidebottom AJ. 2018. Dental pain management—
a cause of significant morbidity due to paracetamol overdose. Br Dent J.
224(8):626-624.

Robertson DP, Keys W, Rautemaa-Richardson R, Burns R, Smith AJ. 2015.
Management of severe acute dental infections. BMJ. 350:h1300.

Sasmaz MI, Kirpat V. 2019. The relationship between the severity of pain and
stone size, hydronephrosis and laboratory parameters in renal colic attack.
Am J Emerg Med. 37(11):2107-2110.

Seymour RA, Simpson JM, Charlton JE, Phillips ME. 1985. An evaluation
of length and end-phrase of visual analogue scales in dental pain. Pain.
21(2):177-185.

Sharav Y, Leviner E, Tzukert A, McGrath PA. 1984. The spatial distribution,
intensity and unpleasantness of acute dental pain. Pain. 20(4):363-370.
Siddique I, Mahmood H, Mohammed-Ali R. 2015. Paracetamol overdose sec-

ondary to dental pain: a case series. Br Dent J. 219(6):E6.

World Health Organization. 2020. Considerations for the provision of essential
oral health services in the context of COVID-19 [accessed 2021 Jan 7].
https://www.who.int/publications/i/item/who-2019-nCoV-oral-health-2020



