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Abstract

Background: The aim of this study was to investigate whether changes in practice during
the COVID-19 pandemic altered clinical presentation characteristics among adults with bac-
terial throat infections.
Methods: A retrospective cohort study was conducted that included adult patients pre-
senting with bacterial oropharyngeal infections to a tertiary level hospital in Melbourne,
Australia. All patients presenting during the first phase of COVID-19 lockdown in
Melbourne (1st April– 1st July in 2020), and those from the same period 12-months prior,
were included.
Results: There were fewer presentations of bacterial throat infections during the pandemic
period compared to the same time 1 year prior. There was a significantly reduced proportion of
patients on oral antibiotics prior to their presentation in 2020, as compared to the same period
12-months earlier (30% vs. 50%, respectively; P < 0.01), as well as a significant increase in
the length of time patients were symptomatic before presenting to hospital (5 days vs. 4 days,
respectively; P < 0.01). Despite this, there was no significant increase in the number of repre-
sentations post discharge from hospital, or the length of hospital admission.
Conclusion: The overall number of patients presenting with tonsillitis, pharyngitis, peri-
tonsillar abscess and deep neck space infection were reduced during the pandemic period.
Patients experienced symptoms for a longer period of time and fewer were on antimicrobial
therapy prior to presentation. This study highlights a shift towards delayed patient presenta-
tion and reduced oral antibiotic commencement in cases of oropharyngeal infections as a
result of the COVID-19 pandemic.

Introduction

The COVID-19 pandemic has had a significant impact on health

seeking behaviour of patients as well as the clinical practice of

healthcare providers.1 Patients have been less inclined to seek med-

ical assessment for upper respiratory tract symptoms such as cough,

fever and sore throat,1 and primary health clinicians have had

reduced capability to see patients face-to-face or to examine the

throat. Odynophagia, difficulty maintaining adequate oral intake

and oropharyngeal inflammation can be manifestations of

COVID-19.2,3 Whilst no consistent associations have been

described between COVID-19 and acute tonsillitis or suppurative

oropharyngeal infections (i.e., peritonsillar abscess), the ability to

evaluate these patients has been impacted.2,4

There has been significant research undertaken in the way

COVID-19 has impacted the daily practice of otolaryngologists. As

the first hospital doctor fatality during the COVID-19 pandemic
was an otolaryngologist, heightened fear and safety concerns has

significantly impacted routine otorhinolaryngology practice.5,6

However, there are no studies investigating the effects of this pan-

demic on presentation patterns for common upper airway bacterial

infections.6,7

The first case of coronavirus in Australia was recorded on the

25th January 2020.8 Following a gradual increase in infections,

State and Federal government authorities in Australia implemented
a stepwise increase in restriction measures during March 2020. This

began on March 15 with all arrivals from overseas requiring to self-

isolate for 14 days and cruise ship arrivals banned and culminated
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in stage three restrictions implemented in the state of Victoria on
the 30th March 2020. These lockdown measures included restric-
tions on reasons to leave the home being limited to those: for medi-
cal needs, work or study, exercise or shopping for food/essential
supplies. Victorian restrictions began to ease in mid-late May 2020
coinciding with a national Government announcement on the 8th
May outlining a three-step plan to ease restrictions. In Victoria, this
easing of restrictions began on 1st June and included allowing gath-
erings of up to 20 people in households, public places, restaurants,
cafes and community services and tourist accommodation including
caravan and camping grounds opening.8

We investigated changes in clinical practice, symptomology, and
hospital presentation for patients with bacterial infections and deep
neck space infections during the COVID-19 pandemic in Melbourne,
the capital city of the state of Victoria. We compared hospital admis-
sion characteristics for a 3-month period during the pandemic as com-
pared to the same period in 2019 for patients presenting to a tertiary
level health centre with oropharyngeal infections.

Methods

Participants

Eligible patients were aged 16 years or older at the time of presen-
tation to Austin Health, Melbourne, Victoria. Eligible encounters
occurred between 1st April–1st July in 2020 (pandemic period) or
2019 (control period) with at least one recorded diagnosis of bacte-
rial infection of the oropharynx or deep neck spaces as per Interna-
tional Classification of diseases tenth revision (ICD-10) coding
(Table 1). This study was approved by the Austin Health institu-
tional ethics committee (reference: 20190417).

Settings

All data were collected retrospectively from the Austin Health elec-
tronic medical record (EMR) system. Characteristics assessed
included age, gender, comorbidities based on ICD-10 diagnoses,
and discharge diagnosis. Each patient was designated a Charlson

Comorbidity Index (CCI) value based on comorbidity diagnoses as
described elsewhere, with a higher score associated with increased
10-year mortality.9

Eligible encounters obtained by EMR query were reviewed to
confirm ICD-10 diagnoses of bacterial infection of the oropharynx
or deep neck spaces. These associated diagnoses were then inde-
pendently verified based on review of hospital admission notes.
Patients with suspected or confirmed dental abscesses or SARS-
CoV-2 infection were excluded. Diagnoses were subsequently re-
categorized as either ‘tonsillitis or laryngopharyngitis’ or ‘peri-
tonsillar abscess or other deep neck space abscess’. Verification of
diagnosis of a suppurative infectious process required confirmation
via needle aspiration/drainage, imaging (ultrasound, computed
tomography or magnetic resonance imaging) or operative drainage.

Main outcome measures

Infection and hospital admission characteristics investigated
included symptom duration prior to presentation, antibiotic admin-
istration prior to presentation, length of hospital stay, documented
fever (≥38�C at any time during admission), encounter outcome
(admission vs. discharge), and representation to Austin Health
within 30 days of separation. Any subsequent encounters
(i.e. representation events) were not included in the final analysis.
Biochemical markers including white cell count (WCC) and C-
reactive protein (CRP) levels were assessed as abnormal according
to institutional reference ranges (WCC: ≥12.0 � 10*9/L; CRP:
≥5.0 mg/L).

Characteristics of included patients were summarized using
descriptive statistics. All categorical variables were presented using
frequencies and percentages. For continuous variables mean and
standard deviation (SD) and median and interquartile ranges (IQR)
were presented. Inferential statistics were computed using Fisher’s
exact test with two-tailed P-values (categorical variables) or
unpaired t-tests (continuous variable)). P-values <0.05 were consid-
ered statistically significant. All data analysis was conducted using
STATA (version 13).

Results

There were 280 patients who presented to our institution with one of
the designated ICD-10 codes as primary diagnosis between 1 April
20 to 1 July 20 and 1 April 19 to 1 July 19. Of these, 30 were
excluded for suspected or confirmed dental abscesses and three for
suspected or confirmed SARS-CoV-2. Hence, 247 cases were
included in subsequent analysis. Cases were well matched, with no
statistically significant differences between the 2019 and 2020 study
cohorts in terms of baseline characteristics (Table 2). There was a
non-significant trend towards more females presenting during the pan-
demic period (59% in 2020 vs. 48% in 2019; p = 0.08).

Mean pre-hospital symptom duration was significantly longer
among encounters in the pandemic period compared with the con-
trol period (5 vs. 4 days, respectively; p < 0.01). A smaller percent-
age of patients had been prescribed oral antibiotics prior to hospital
presentation during the pandemic period (30% vs. 50%; p < 0.01).

TABLE 1 ICD-10 diagnoses for bacterial throat infections

ICD-10 code Diagnosis

J02.9 Acute pharyngitis, unspecified
J03 Acute tonsillitis
J03.9 Acute tonsillitis, unspecified
J03.80 Acute tonsillitis due to other specified organisms
J03.81 Acute recurrent tonsillitis due to other specified

organisms
J03.00 Acute streptococcal tonsillitis, unspecified
J03.01 Acute recurrent streptococcal tonsillitis
J06.0 Acute laryngopharyngitis
J35.01 Chronic tonsillitis
J35.02 Chronic adenoiditis
J35.03 Chronic tonsillitis and adenoiditis
J39.0 Retropharyngeal and parapharyngeal abscess
J39.1 Other abscess of pharynx
J36 Peritonsillar abscess
K12.2 Cellulitis and abscess of mouth

Note: ICD-10 codes used to screen all Emergency Department presenta-
tions and ward admissions.
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No significant differences were detected with regards to other char-
acteristics investigated (Table 3).

Discussion

Key findings

This study provides the first epidemiological investigation of
changes in presentation and treatment characteristics for patients

with oropharyngeal infections during the COVID-19 pandemic.
These findings highlight important changes in community practices
with regards to these infections and symptomology. These findings
included significant increases in symptom duration as well as a sig-
nificant decrease in the proportion of patients receiving antibiotic
treatment prior to presenting to hospital.

Changes in overall presentation numbers
during the pandemic

There was a decrease in the overall number of cases of oropharyn-
geal infection presenting to our institution during the pandemic as
compared with the same period the year prior. The proportion of
these patients admitted to hospital also decreased by just over 10%
compared to the same period 1 year prior. This was in keeping with
previously reported reductions in health care attendance, including
asymptomatic sexual health screening, cancer screening, emergency
department attendances and overall presentations to health ser-
vices.10–12 Interestingly, reduced presentations were not solely
lower in regions with high community transmission rates, with
reductions in cancer screening attendance also noted in regions
such as Taiwan where medical systems were not unduly affected
by high COVID-19 case numbers.12 In this case the authors postu-
lated the influence of the populations perceived risk as a barrier to
healthcare service attendance. It is likely this perceived risk also
played a role in our study cohort given the relatively low commu-
nity transmission rates during the study period.

Admission practices

The overall reduction in patient admission rate for oropharyngeal
infections did not result in a noticeable increase in representation
rate within 30 days. This was also the case in a United Kingdom
(UK) study that investigated adults with tonsillitis and peritonsillar
abscess during the pandemic.2 Whilst management of tonsillitis and
peritonsillar abscess shifted towards outpatient-based care during
the height of the UK pandemic, there was no significant increase in
representation within 10 days for patients discharged from the
emergency department compared to those admitted to hospital. The
representation rate for tonsillitis and peritonsillar abscess patients
for the UK study was 9.7% and 10.6% for those admitted from ED,
respectively. In our study, representation rates were 19.6% and
28.6% for tonsillitis/laryngopharyngitis and peritonsillar abscess/
deep neck space infection patients, respectively. The higher rates
observed in this study were likely due to the longer period patients
were monitored for representation (30 days compared to 10 days in
the UK study) and the fact that we did not limit infections to tonsil-
litis and peritonsillar abscess alone.

Pre-presentation practice changes

One notable finding of this study was the reduction in the number
of patients prescribed oral antibiotics, and the concurrent increase
in length of symptoms prior to hospital presentation. Whilst
antibacterial therapy is sometimes required in cases of oropharyn-
geal infection, microbial stewardship represents an important con-
sideration in a time of a worsening antimicrobial resistance crisis.13

TABLE 3 Infection and hospital presentation characteristics

Characteristics 2019 N = 146 2020 N = 101 P-value

Symptom duration prior to presentation- days
Mean (�SD) 3.8 (�2.7) 5.4 (�6.1) <0.01
Median (IQR) 3 (2.5) 3 (2.7)
Range 1–14 1–30

Antibiotics prior to presentation
Yes 72 (49.7) 30 (29.7) <0.01
No 73 (50.3) 71 (70.3)

Length of hospital stay- hours
Mean (�SD) 19.7 (�43.5) 24.9 (�38.7) 0.34
Median (IQR) 7 (3.20) 10 (3.25)
Range 0–437 0–219

Elevated WCC on presentation- x10*9/L
12 or less 42 (42.9) 34 (48.6) 0.46
>12 56 (57.1) 36 (51.4)

CRP on presentation- mg/L
<5 2 (12.5) 3 (23.1) 0.45
5 or more 14 (87.5) 10 (76.9)

Fever
Yes 39 (26.7) 22 (21.8) 0.38
No 107 (73.3) 79 (78.2)

Admitted to hospital
Yes 102 (69.9) 60 (59.4) 0.09
No 44 (30.1) 41 (40.6)

Representation
Yes 16 (11.0) 15 (14.9) 0.36
No 130 (89.0) 86 (85.2)

Note: WCC = white cell count. Elevated WCC defined as >12 � 109;
CRP = C reactive protein. Elevated CRP defined as ≥5 mg/L; Fever defined
as temp ≥38.0�C recorded at any time.

TABLE 2 Demographic characteristics of eligible encounters during con-
trol and pandemic periods

Characteristics 2019 N = 146 2020 N = 101

Age-years
Mean (�SD) 30.3 (�15.3) 32.2 (�18.7)
Median (IQR) 24 (20, 36) 27 (19, 37)
Range 16–89 16–90

Gender- n (%)
Female 70 (48.0) 60 (59.4)
Male 76 (52.1) 41 (40.6)

Charslon Co-morbidity Index
0 72 (79.1) 44 (72.1)
1 7 (7.7) 4 (6.6)
≥2 12 (13.2) 13 (21.3)

Final diagnosis- n (%)
Tonsillitis or laryngopharyngitis 124 (84.9) 87 (86.1)
Peritonsillar/other deep neck
space abscess

22 (15.1) 14 (13.9)

Note: SD = Standard deviation.
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Recent World Health Organization (WHO) guidelines regarding the
inappropriate use of antibiotics during the pandemic have been
made which discourage empiric antibiotic cover SARS-CoV-2
infections.14,15 Whilst this relates to the empiric use of antibiotic in
cases of SARS-CoV-2, the same can also be said of viral tonsillitis
or pharyngitis.

Delays to presentation during the COVID-19 pandemic have
been well established in many other clinical circumstances, includ-
ing delayed access to care and late presentations in paediatric emer-
gencies, stroke, necrotizing fasciitis and diabetes.16–19 Reasons for
delayed presentation during the pandemic have related to patient
fears, strict lockdown orders, difficulty accessing primary health
care for face-to-face review and waiting for community SARS-
CoV-2 test results before seeking further medical attention. In our
study cohort there were no significant increases in patient length of
stay, representation rate, biochemical markers including WCC and
CRP on presentation, incidence of fever or increase in abscess for-
mation, though delays in presentation did increase the duration of
pre-treatment symptom time.

Drivers of observed practice changes

In our study we believe the reduction in case attendance to be sec-
ondary to a combination of perceived risk and fear amongst the
general population during a period of increasing COVID-19 trans-
mission as well as physical barriers to transport and healthcare ser-
vices during increasing lockdown in Victoria during the 2020 study
period. Furthermore, the observed reduction in pre-presentation
antibiotic therapy was also likely multifactorial with patients less
inclined to seek primary health care assessment, clinicians more
likely to request COVID-19 testing rather than treat bacterial infec-
tion and a reduced capacity for face-to-face evaluation. These same
factors were likely responsible for the increased symptom duration
observed in this study. It was not clear if delays to early antimicro-
bial intervention also contributed to the extended duration of symp-
toms, though it is clear prescribing practices were affected. Whilst
beyond the scope of this study, our experience does suggest there
may be a role for modified care models to manage tonsillitis and
peri-tonsillitis abscesses during non-pandemic times, though more
research is required to fully evaluate safety and cost–benefit.

Implications for future lockdowns

During the lockdown period a non-significant trend towards fewer
admissions for adults with bacterial oropharyngeal infections was
noted as compared with the same period 12 months prior (59.4%
vs. 69.9% respectively; p = 0.09). This was in keeping with a
change in unit policy during the lockdown which included a focus
on outpatient-based management. Peritonsillar abscesses were also
managed differentially during lockdown including discharge the
same day of drainage, preferencing needle aspiration over incision
and drainage and performing aerosol generating procedures in dedi-
cated negative pressure rooms with full PPE (personal protective
equipment). There was no significant increase in re-admissions
within 30-days nor in-hospital length of stay during the lockdown
period compared to the same period in 2019.

Stansfield et al. reported on the management of otolaryngology
emergencies during the COVID-19 lockdown in the UK.20 The
authors investigated enforced changes to pre-COVID-19 guidelines
and included patients presenting with tonsillitis and peritonsillar
abscess. New acute otolaryngology guidelines were used during
lockdown (summarized in Appendix 1 of their article). Tonsillitis
was diagnosed based on initial history and non-invasive examina-
tion. Emergency clinicians would then commence intravenous
dexamethasone, antibiotics, fluid and analgesia. Cases of peri-
tonsillar abscess were treated as per tonsillitis in the first instance
without aspiration/drainage performed. In appropriate cases,
patients were then discharged with oral antibiotics, analgesia and
telephone follow up at 24 h. If patients were deemed unsafe for dis-
charge they would be admitted. Upon follow-up, if peritonsillar
abscess was still suspected, patients were then invited to face-to-
face review and aspiration. In the UK study, 93% of patients with
peritonsillar abscess were managed as out-patients during lock-
down, compared to 20% during the same period in 2019. Despite
this, only one patient from the 2020 cohort required a drainage pro-
cedure with the remaining 14 patients managed with antibiotics
alone. None of the 2020 patients developed deep neck space infec-
tions, and all were clinically improved at 10-days follow-up.
Despite these changes in management and an increased utilization
of ambulatory care during lockdown there appeared to be no signif-
icant adverse outcomes noted, though the authors were unable to
comment on complications or readmission rates beyond 10-days.20

Whilst beyond the scope of our study and those discussed above,
further review of the feasibility of introducing these modified care
models during non-pandemic times should be undertaken. They
may provide more efficient care at a lower cost for patients with
bacterial oropharyngeal infections whilst maintaining similar levels
of safety and efficacy.

Conclusion

This study has identified key changes in patient symptomology and
treatment practices for upper respiratory tract infections during the
COVID-19 pandemic. These included a reduction in the number of
presentations during the pandemic and the proportion of patients
commenced on oral antibiotics before presenting to hospital. There
was also an increase in the duration of symptoms patients experi-
enced before presenting to hospital. This study also highlights sev-
eral strategies that can be employed during future lockdowns when
managing and treating patients with bacterial infections of the oro-
pharynx. Future research should focus on the use of these modified
care models investigating longer term safety, feasibility during non-
pandemic times and cost benefit.
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