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Purpose : Odontogenic infections, which originate from teeth or their surrounding structures, are prevalent in the head
and neck regions. The COVID-19 pandemic has altered healthcare-seeking behaviors due to policies adapted to impede the
spread of virus, potentially impacting the management and severity of odontogenic infections. This study aims to investigate
changes in characteristics of patients admitted to the hospital suffering from odontogenic infections before and after the
COVID-19 outbreak.

Patients and Methods : A retrospective study was conducted on patients admitted to the Department of Oral and Maxil-
lofacial Surgery at Dankook University Hospital from March 2017 to February 2023. Patients were divided into two groups
based on pre and post-COVID-19 outbreak (Group 1 and Group 2, respectively). Clinical parameters, treatment modalities
were compared between groups. Additionally within Group 2, COVID-19 positive and negative patients were compared,
and Group 2 was subdivide into five groups according to different waves of COVID-19 outbreak.

Results : Following the COVID-19 outbreak, there was a significant increase in hospital admissions odontogenic infec-
tions. Group 2 exhibited higher severity scores, affected spaces, and surgical interventions compared to Group 1 patients.
COVID-19 positive patients demonstrated elevated severity parameters. Subgroup analysis within Group 2 revealed the
highest severity during the second wave of the COVID-19 outbreak.

Conclusion : COVID-19 outbreak correlated with a rise in hospital admissions and severity of odontogenic infections.
Thus, healthcare providers should anticipate changes in odontogenic infection patterns during pandemics and adapt manage-
ment strategies accordingly.
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I . Introduction

Odontogenic infections are those infections that
originate in the teeth or their surrounding struc-
tures, and are the most common type of head and
neck infections”. Odontogenic infections normally
start out in a rather localized form but can spread to
adjacent structures, usually via fascial spaces of the
head and neck area. Once spread to fascial spaces,
odontogenic infections may become severe, and
special management such as surgical intervention,
administration of antibiotics, and hospital admis-
sions should be considered. Although the mortality
rate related to odontogenic infections has dropped
significantly owing to the advancement of antibiot-
ics and improved surgical techniques, odontogenic
infections still cause a variety of complications to the
patient, such as airway obstruction, orbital abscess,
cerebral abscess, descending necrotizing mediasti-
nitis, necrotizing fasciitis, cavernous sinus thrombo-
sis, sepsis, and Lemierre’s syndrome®. Several pa-
rameters have been used to determine the severity
of odontogenic infections. C-reactive protein(CRP)
levels, white blood cell(WBC) counts, lengh of hospi-
tal stay, use of different treatment modalities, num-
ber of affected fascial spaces, and severity score sug-
gested by Flynn et al. are routinely used to assess the
severity of infection*”. Among the factors that affect
the severity of odontogenic infections, accessibility
to public dental care has an effect on how severe the
symptoms are and the overall number of patients.
According to a study conducted by Bowe et al., as
public healthcare benefits gradually decreased, both

the severity and number of odontogenic infections
increased in the United Kingdom®. This result was
consistent with a study performed by Salomon et al.
at the University of Illinois in which, after restricting
public dental care benefits, the severity and volume
of odontogenic infections increased”.

COVID-19 viruses are enveloped, non-segmented,
and positive-sense RNA viruses that were first re-
ported in Wuhan, China. Since then, it has rapidly
become a global pandemic®. The virus was first re-
ported on January 20%, 2020, in the Republic of Ko-
rea. In an effort to slow the diffusion of the virus, the
Korean government issued social distancing mea-
sures starting on February 29", 2020°'%. Social dis-
tancing measures have caused foot traffic in public
areas plummet by 13~25.5%, according to a policy
report conducted by The Seoul Institute in 2021'".
Notably, the number of patients visiting private den-
tal clinics has declined drastically, reaching 76% in
the US. Similarly, a retrospective study conducted
in 2020 by Lee et al. showed a significant decrease
in the number of patients visiting dental clinics be-
tween February and April 2020'. Since the frequen-
cy of patients visiting dental clinics declined due to
fear of viral infection, proper treatment of rather
simple dental-related infections were considered
frivolous. A study performed in the United Kingdom
by Samara et al. reported an increase in the severity
and number of odontogenic infections, which cor-
responds to a study by Grill et al. in Germany™>'4'.
In addition, a study reported that COVID-19 might
lead to opportunistic infections with other viruses,

bacteria, and fungi, which could potentially compli-
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cate preexisting conditions, including odontogenic
infections'.

Since only few studies on this topic have been
conducted in Korea, the purpose of this study was
to compare hospital admissions for odontogenic in-
fection before and after the outbreak COVID-19 and
according to different waves of virus spread since

social distancing policies changed consequently.

II. Materials and Methods

1. Study Participants

This retrospective study included all patients ad-
mitted to the Department of Oral and Maxillofacial
Surgery at Dankook University Hospital between
March 2017 and February 2023. Patients whose in-
fection did not originate from odontogenic causes,
those who did not show any clear clinical symptoms
or had no to minimal swelling were excluded. Con-
sequently, 12 patients were excluded and 348 pa-
tients were included. This study was approved by
the institutional review board of Dankook University
Dental Hospital IRB number: DKUDH IRB 2024~
03-002).

2. Methods

The groups were divided as of February 29%, 2020,
which was the first day of implementation of social
distancing policies. Group 1 comprised patients

before social distancing and served as the control

group. Group 2 comprised patients who underwent
social distancing. A second study was conducted in
Group 2, further dividing the group according to the
different waves of the COVID-19 outbreak as de-
scribed by the Korea Centers for Disease Control &
Prevention(KCDC)'".

Charts were reviewed for every patient, and age,
sex, comorbidities, admission and discharge dates,
initial CRP and WBC counts, treatment modalities,
and COVID-19 test results were recorded. Other pa-
rameters that defined the severity of infection such
as intensive care unit(ICU) admission blood culture
results, number of surgeries performed, fasciitis, and
mortality were also recorded. A single researcher re-
viewed the CT images taken on admission and the
affected spaces, and severity score by Flynn et al. was
recorded.

Finally, to determine whether COVID-19 infection
affects the severity of odontogenic infection, a com-
parison between COVID-19 positive and negative

patients was performed.

3. Statistical Analysis

The recorded data were entered in to Ex-
cel spreadsheets(Microsoft Office), and statistical
analyses were conducted using IBM SPSS Statistics
for Windows Version 29.0.1(SPSS Inc., Chicago, IL,
USA). Statistical significance was determined us-
ing independent t-tests and one-way analysis of
variance(ANOVA) for numerical values and Chi-
square tests for comparison of distribution of non-

numerical values. Statistical significance was set at
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P-values less than 0.05. Tables were created using
Excel(Microsoft Office).

[I. Results

1. Study Participants

Group 1 comprised 68 females(48.9%) and 71
males(51.1%) with an average age of 55.55 years.
Group 2 represented a larger sample, including 87
females(41.6%) and 122 males(58.4%) with an aver-
age age of 55.82 years(Table 1). Both groups showed
no statistical difference in age (”=0.910) or sex distri-
bution (P=0.180). Comborbidities are listed in Table
2. Group 2 included a significantly higher number
patients with liver disease(hepatitis, liver cirrhosis,
and steatotic liver disease) (P=0.011), whereas other

diseases showed no statistical significance.

2. Clinical Findings

The clinical findings are summarized in Table 3,
which shows the length of hospital stay, initial CRP
levels, WBC counts, number of affected spaces, and
severity scores. Length of hospital stay was longer
in Group 1(11.47 + 7.152) than that in Group 2
(10.60 + 6.906) and showed statistical significance
(P=0.029). The initial CRP levels were also higher in
Group 1 than that in Group 2, but the difference was
not statistically significant (P=0.165). The initial WBC
counts were also significantly higher in Group 1
(P=0.007). Conversely, the number of affected spac-

es and severity scores were both higher in Group
2, showing a statistical difference in both categories
(P=0.014 and P=0.035, respectively).

Other clinical signs and symptoms indicating the
severity of the infections are listed in Table 4. Al-
though Group 2 showed higher numbers in all cat-
egories of necrotizing fasciitis, blood culture posi-
tivity, reoperation, and expiration, none of them

showed statistical significance.

3. Distribution of Affected Spaces

The distribution of affected spaces is shown in
Table 5. Statistical significance was achieved in the
submandibular, pterygomandibular, and temporal
space categories. Group 1 had higher numbers in
the pterygomandibular and temporal space catego-
ries, whereas Group 2 had higher numbers in the
submandibular space category. As for deep neck
space infections, represented by the lateral pharyn-
geal, retropharyngeal, prevertebral, and pretracheal
spaces, Group 2 indicated ratio and number than
that of Group 1; however, no statistical significance

was achieved.

4. Treatment Modalities

Each patient received surgical treatment or treat-
ment with only medications. Among the patients
who underwent surgical incision and drainage,
surgery was performed either under general or lo-
cal anesthesia based on the patient's condition.

The distribution of different treatment modalities is
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Table 1. Demographics of Study Subjects g
C
Group g
P-value 8
1 2 =
>
68 87 =
(48.9%) (41.6%) e
Sex 0.180 g
71 122 ol
(51.1%) (58.4%) g
Average Age 55.55 55.82 0.910 =
*chi-square test for sex distribution é
*independent t-test for age comparison S
T
e}
Table 2. Distribution of Comorbidities of Study Subjects é,—
>
Grou =
p P-value 3.
1 2 g
HTN 51 73 0.737 2
DM 2 18 0341 3
Lung 6 8 0.820 f
Liver 1 13 0.011 8
>
Kidney 6 8 0.820 &
3
Heart 12 18 099 )
Anemia 3 2 0.356 S
Osteoporosis 6 14 0.350 5
Brain 6 16 0210 3
@D
Thyroid 6 5 0.315 06
Malignancy 6 13 0.444 Z
Others 23 53 0.051 &
*chi-square test ‘g
*DM: Diabetes Mellitus, HTN: Hypertension 3
=
w
Table 3. Comparison of Parameters between Groups g
<
Group Length of stay CRP WBC Spaces Severity Score

1 Average 11.47 13.14 14402.23 1.86 3.33

Standard Deviation 7.152 10.204 5741.217 1.249 2.809

) Average 10.01 12.1523 13019.19 2.19 3.9

Standard Deviation 6.906 8.488 4685.893 1.441 3.214

P-value 0.029 0.165 0.007 0.014 0.035

*independent t-test
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Table 4. Comparison of Severe Clinical Findings between Groups

Group

P-value
1 2
Necrotizing Fasciitis 3 6 0.682
Blood culture positive 1 6 0.162
Re—operation 3 6 0.682
Expire 0 3 0.156
*chi-square test
Table 5. Distribution of Affected Spaces of Odontogenic Infection
Group
Total P-value
1 2
Space Dentoalveolar 26 46 72 0.020
Superficial (9.3%) (10.1%) (9.8%)
Canine 1 21 a2
(3.9%) (4.6%) (4.3%)
Buccal 35 53 88
(12.5%) (11.6%) (11.9%)
Submental 19 38 o
(6.8%) (8.3%) (7.7%)
Sublingual 23 49 /2
(8.2%) (10.7%) (9.8%)
) 40 102 142
Submandibular (14.2%) (22.3%) (19.2%)
Intratemporal 18 17 35
(6.4%) (3.7%) (4.7%)
Submasseteric 42 ol 9
(14.9%) (11.2%) (12.6%)
. 42 42 84
Pterygomandibular (14.9%) 9.2%) (11.4%)
Temporal 13 9 22
(4.6%) (2.0%) (3.0%)
11 24 35
Lateral Pharyngeal (3.9%) (5.3%) (4.7%)
Prevertebral/ 1 3 4
Pretracheal (0.4%) (0.7%) (0.5%)
Retropharyngeal 0 2 2
(0.0%) (0.4%) (0.3%)

*chi-square test
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shown in Table 6-1. Both the ratio and number of
patients who underwent surgery under general an-
esthesia were higher in Group 2(n = 85, 40.7%) than
that in Group 1(n = 52, 37.4%); however, the differ-
ence was not statistically significant(=0.509)

For severe cases, the patients underwent care in
the ICU, and the number of patients admitted is de-
picted in Table 6-2. More patients were admitted to
the ICU in Group 2(n = 22, 10.5%) than that in Group
1(n = 12, 8.6%); however, the difference was not sta-
tistically significant(P=0.560).

5. COVID-19 Negative and Positive Patients

Six patients were tested positive for COVID-19. When
comparing the parameters between COVID-19 posi-
tive and negative patients, COVID-19 patients showed
higher values in every category; the specifics of which
are presented in Table 7. Statistical significance was
achieved for the number of affected spaces(P=0.046)
and severity scores(”=0.033). Although the length of
hospital stay and CRP levels were not statistically sig-
nificant, values almost approximated to 0.05.

Table 6-1. Distribution of Different Treatment Modalities of Study Subjects

Group
P-value
2
Treatment GEN 52 85 0.509
(37.4%) (40.7%)
55 70
Loc (30.6%) (33.5%)
32 b4
MED (23.0%) (25.8%)
Total 139 209
*chi-square test
*General anesthesia (GEN), local anesthesia (LOC), medication only (MED)
Table 6-2. Comparison of ICU Admissions between Groups
Group
P-value
2
ICU No 127 187 0.560
(91.4%) (89.5%)
Ves 12 22
(8.6%) (10.5%)
Total 139 209

*chi-square test
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Table 7. Comparison of Parameters between COVID-19 Positive and Negative Patients

COVID-19 Average P-value
Length of stay ESSZS\;G 122; 0.096
s 28
s s
oo =
Severity score 2‘53;5\;6 222 0.033

*independent t-test

Table 8-1. Clinical Findings of Subgroups Divided According to COVID-19 Waves

Subgroup Age Length of stay CRP WBC Spaces Severity score
1 Average 50.14 10.10 14.04 12652.86 2.10 333
(n=21)  Standard Deviation ~ 26.898 6.441 10508 3335263 0.889 2176
2 Average 57.72 12.96 1.7 13418.40 2.68 5.16
(n=25)  Standard Deviation 20611 10.382 9238 5548957 1.79% 3.544
3 Average 55.38 1055 11.04 1334143 2.33 433
(n=42) " Standard Deviation ~ 19.794 6.638 8084 476039 1633 3.600
4 Average 54.92 8.98 11.94 12672.20 2.10 393
(n=59)  Standard Deviation ~ 21.830 5.779 8410 4423.704 1572 3571
5 Average 58.13 9.42 12.64 13094.19 2.00 3.39
(n=62)  Standard Deviation ~ 21.077 6.331 7.889 4996.679 1116 2.595
Totsl  Average 55.82 10.01 12.15 13019.19 2.19 3.94
(n=209)  Standard Deviation 21553 6.906 8489 4685893 1.441 3214

Table 8-2. Comparison of Treatment Modalities between Subgroups

: Subg;roup . . . Povalue

Treatment GEN 5 16 19 19 26 0.041
(23.8%) (64.0%) (45.2%) (32.2%) (41.9%)
LOC M 8 12 23 16
(52.4%) (32.0%) (28.6%) (39.0%) (25.8%)
MED 5 1 11 17 20
(23.8%) (4.0%) (26.2%) (28.8%) (32.3%)
Total 21 25 42 59 62

*chi-square test
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Table 8-3. Post-hoc Tests (Oneway-ANOVA, Fisher's LSD method) between Subgroups Showing P-values

3
8
Q.
(@)
=
Y
(<o)
e
P-value P-value P-value g
g
Length of stay 2 0.160  CRP 2 0356  WBC 2 0.584 é’
3 0.805 , 3 0189 , 3 0586 =
4 0.524 4 0333 4 0987 =4
5 0697 5 0516 5 0712 o)
1 0.160 1 0.356 1T 0584 2
3 0.166 , 3 07% , 3 0949 a§
4 0.016 4 0910 4 0509 §
5 0.031 5 0644 5 0772 >
1 0.805 1 0189 1 0586 g
2 0.166 ; 2 07% 5 2 0849 g
4 0.260 4 0602 4 0483 >
5 0412 5 0348 5 0.79% 2.
1 0.524 1 0333 1 0987 ‘§
2 0.016 , 20910 , 2 0509 Z
3 0.260 3 0602 3 0483 o
5 0.727 5 0650 5 0624 g
1 0.697 1 0516 10712 8
2 0.031 . 2 0644 ; 2 0772 g
3 0.412 3 0348 3 0.79% =
4 0727 4 0650 4 0624 )
Spaces 2 0.171 Severity score 2 0.055 g
3 0.536 , 3 0242 >
4 0.986 4 0461 %
5 0.793 5 0947 ‘ST
1 0.171 1 0055 o
3. 0341 , 3 030 g
4 0.094 4 0108 o
5 0047 5 0020 ]
1 0.536 10242 g
2 0.341 5 2 0306 3
4 0.426 4 0534 %
5 0.248 5 0139 s
1 0.986 1 0461
2 0.094 , 2 0108
3 0.426 3 0534
5 0.698 5 0349
1 0.793 10947
2 0.047 s 2 002
3 0.248 3 0.139
4 0.698 4 0349
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6. Different Waves of COVID-19

According to the KCDC, there were four differ-
ent waves of the COVID-19 outbreak, and social
distancing measures were completely resolved on
April 19%, 2022. Hence, the five groups were subdi-
vided within Group 2; the parameters for each sub-
group are summarized in Table 8-1. The subgroup
comprising the second wave of COVID-19 showed
the highest values for every category, with CRP lev-
els being an exception. P-values comparing each
subgroup are presented in Table 8-3. Additionally,
regarding the treatment modalities, which are pre-
sented in Table 8-2, Subgroup 2 showed the high-
est percentage of surgery under general anesthesia,

which was statistically significant(P=0.041).

IV. Discussion

Odontogenic infections develop in the teeth or
surrounding tissues, and when left untreated, they
can lead to severe complications. The COVID-19
outbreak has become a global pandemic, resulting
in more than 700million infections, 6million deaths
worldwide as of 2023 according to the World Health
Organization(WHO)'®'?. Guidelines and policies
have been implemented for the general public, in-
cluding social distancing measures being one of
them. Owing to a decline in foot traffic in public
areas, private dental clinics suffered from decreased
vistis''?. This study was conducted under the prem-

ise that failure to address trivial dental problems on

time will result in an increased number and sever-
ity of odontogenic infections in patients admitted to
tertiary hospitals. Moreover, additional studies were
performed to compare patients admitted during dif-
ferent COVID-19 waves and determine whether the
actual COVID-19 infection complicated the odon-
togenic infection.

Group 1, which repented patients from the CO-
VID-19 preceding years, comprised 139 patients,
whereas Group 2 had 209 patients over the same
time span of 3 years, showing a 50.4% increase. This
result coincided with the studies conducted by Grill
et al., Theim et al., and Samara et al.,, which implied
that the emergency room(ER) burden of odon-
togenic infections increased because of the CO-
VID-19 outbreak’®*®, However there are studies
with conflicting outcomes that reported a decrease
in number of patients suffering from odontogenic

22 Conversely, in Group 2, the length of

infection
hospital stay and initial CRP and WBC counts de-
creased compared with those in Group 1. How-
ever, this does not agree with the aforementioned
studies. The difference in the length of hospital
stay, although statistically significant, was only 0.87
days, and the patient’s clinical state on his or her
discharge date was not always identical, implying
that sometimes patients were discharged faster than
others owing to factors such as being discharged
against medical advice(AMA discharge) or stayed
longer even if the acute phase of infection had sub-
sided. Blood test values, particularly CRP levels and
WBC counts, are routinely used to evaluate the se-

verity of infection. These values are affected by sev-
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eral factors, including medication and the patients’
general health status. Medications that affect blood
tests, include antibiotics and nonsteroidal anti-in-
flammatory drugs(NSAIDs), and medical conditions
such as obesity, insomnia, depression, smoking, and
diabetes, are also known to have an effect®??. Al-
though blood tests were performed when the pa-
tient presented to the ER before being administered
intravenous or oral medication, it was difficult to
evaluate the unaltered initial CRP levels and WBC
counts, because, almost all patients were consuming
some form of medication for pain inflicted by the
infection, prior to visiting the ER.

Several conditions indicate the severity of infec-
tion. In this study, patients who showed signs of nec-
rotizing fasciitis, positive blood culture results, need
for reoperation, and death were recorded. Group
2 showed higher results in the four categories, but
did not achieve any statistical significance. Several
studies have reported similar results; however, none
have showed statistical significance. This may be
because of the fact that the four clinical features are
quite rare, as the mortality rate of odontogenic in-
fections had decreased drastically over the years*?.

The number of spaces affected was significantly
higher in Group 2. In addition, when comparing the
distribution of the affected spaces, an increase in
the number of patients with the submandibular and
deep neck spaces affected was observed in Group
2. Additionally, submandibular space was the most
common space affected, yielding identical results
with preceding studies**'?. The severity score was

devised by Flynn et al.,, and the fascial spaces were

rated using scores of 1, 2 or 3 according to their
proximity to the airway and vital structures”. Group
2 showed significantly higher numbers of affected
spaces and severity scores than Group 1. In a study
by Fu et al. that determined the need for ICU ad-
mission for odontogenic infections, dysphagia, third
molar infections, and CRP levels were the most rel-
evant predictors?”. One of the reasons why the se-
verity score was devised was to evaluate the possible
risk of odontogenic infections compromising the
vital structures, including the airway. Group 2 had
higher values in severity score, and ICU admissions
corresponded to each other.

When dealing with patients with odontogenic
infections, the surgeon can perform incision and
drainage under general or local anesthesia, or treat
conservatively using only antibiotics. Surgeries are
normally performed under general anesthesia, or
treat conservatively using only antibiotics. Surger-
ies are normally performed under general anesthe-
sia in cases of severe infections”. Group 2 showed a
slightly increased rate of surgeries under general an-
esthesia, which may imply that the severity in Group
2 was higher. Similar results have been obtained in
previous studies, although statistical significance
was not achieved in the current study'>'?.

Of the 209 patients admitted after the COVID-19
outbreak, only six tested positive for COVID-19.
Theses six patients exhibited significantly higher
values in every category than that exhibited by the
remaining study participants. Studies have reported
that the infection of COVID-19 might lead to op-

portunistic infections by other viruses, bacteria, and

Apnig eAoadsonay Je1uen)-s|buig \ :SUO08 | 21UBBOIUOP() JO) SUOISSILIPY [ENASOH UO SBABAA JUBIayi SH pue YeaiqinQ 61 -aIAQD 40 1edw|

ChetR|ztolArESIX| RI62H KBS 2024 | 513



ORIGINAL ARTICLE

fungi, and vice versa. Additionally, some studies sug-
gest that COVID-19 infection may lead to a change
in the innate immune system, making it easier for
other infections spread rapidly, and that infection
with the virus itself can cause sepsis'®®®. Even
though the sample size was not large enough to vali-
date this result, it is noteworthy that among the six
patients, two developed sepsis, eventually expiring
after being admitted to the ICU. Two other patients
developed additional infections that formed distant-
ly from the original location, and one of these be-
came severe enough to require reoperation. Hence,
further studies should include multiple centers to
effectively evaluate the effect of getting infected to
COVID-19 on complicated odontogenic infections.

Finally, to determine whether different social dis-
tancing measures had an effect on hospital admis-
sions for odontogenic groups, Group 2 was sub-
divided into five subgroups. Among the different
waves of the COVID-19 outbreak in Korea, the sec-
ond wave had the highest fatality rate(1.88%). Dur-
ing this period, stricter infection control measures
were implemented, such as the prohibition of using
public spaces after 9 pm, non-face-to-face classes,
and refraining from moving to other cities and prov-
inces'”. Accordingly, Subgroup 2, which represented
patients admitted during the second wave, had the
longest hospital stay, and highest values in WBC
counts, number of affected spaces, severity score,
and ratio for general anesthesia. This may imply that
during the second wave of COVID-19, the severity
of odontogenic infections was the highest.

This study has several limitations. First, the sample

size was not large enough to produce significant re-
sults in several categories, particularly when com-
paring COVID-19 positive and negative patients,
this problem is evident. Second, outpatients were
not included in this study, which may have resulted
in inaccurate outcomes when comparing param-
eters; however, this was intended so that only pa-
tients who were admitted for more than a day could
be analyzed. Finally, when planning treatment for
the patient, there was a difference in preference
between different surgeons, indicating that even if
different patients presented similar clinical features,
there could be several ways to address the infection.

After the COVID-19 outbreak, the number of pa-
tients admitted to the Department of Oral and Maxil-
lofacial Surgery at the Dankook University Hospital in-
creased. Several parameters that represent the severity
of the odontogenic infections also revealed an increase
after the outbreak. Additionally, severity of the infec-
tion was the highest during the most critical wave of
COVID-109. Finally, there was an increase in the sever-
ity of infection in COVID-19 positive patients.

To summarize, in the event of a worldwide pan-
demic, there could be alterations in the character-
istics of patients with odontogenic infections, and
healthcare professionals must be alert and prepared

for such atypical circumstances.
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