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Abstract

Background: Acute ear, nose and throat (ENT) infections were the commonest refer-

rals from accident and emergency to ENT services. The referral rate changed dramati-

cally with season, year, national outbreaks and during the COVID pandemic.

Method: Retrospective longitudinal study of the epidemiology of seven acute ENT

infections in secondary care over 10 years. A mixed city and rural population of over

650 000 in central England was studied. The risk factors for each wave of infection

during the surge of infection were sought. A statistical analysis of their significance

was undertaken. This included analysis and correlation of group A-beta haemolytic

streptococcus (GABHS) in hospital and community. Seasonal variations, hospital

admissions and the impact of the COVID were analysed.

Results: There were 16 883 reported cases of the seven index ENT infections during

the 10-year period. Great seasonal and year-to-year variations were recorded.

There was an incremental rise in 2018. Spring had the highest season of acute

ENT infections. An outbreak of GABHS was noted in the community in 2014. The

mean duration of hospital admission was 1.5 days. There was no statistical ethnic

or gender predominance. A dramatically lower number of acute ENT infections

were recorded during the COVID-19 pandemic, and this continued after lifting of

lockdown restrictions.

Conclusion: A resurgence in scarlet fever directly and indirectly contributed to an

incremental rise in acute ENT infections in the following years. Both hospital and

community B-haemolytic cultures have declined during the COVID-19 pandemic due

to a reduction in infections as opposed to reduced case ascertainment.
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1 | INTRODUCTION

Emergency ear, nose, and throat (ENT) conditions have been

reported to contribute to over 11% of the total cases in an acci-

dent and emergency department (A&E).1 Acute ENT infections

account for many of these presentations.2 Hospital admissions

have increased for tonsillitis, peritonsillar abscess (quinsy) and

deep neck space infection in the last decade.3 Group A-beta

haemolytic streptococcus (GABHS) was the commonest isolate in

previous microbiology studies on admitted acute ENT infec-

tions.2,3 GABHS outbreak was noted in England in 2014.4 No

previous longitudinal study has explored the epidemiology of

acute ENT infections in secondary healthcare centres. This is the

first study to demonstrate the changes in GABHS epidemiology

and the impact of the COVID pandemic on acute ENT infections

in secondary care.
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2 | METHODS

A retrospective observational longitudinal study was conducted at a

large healthcare centre, an 1800-bed organisation in Leicester

England and the only provider of secondary care for Leicester and

Leicestershire, a mixed urban and rural population of just over one

million, over a 10-year period between July 2010 and January

2021. Patients with one or more of seven acute ENT infections

that commonly present to the emergency department were

included in the study (tonsillitis, quinsy, acute otitis media [AOM],

periorbital cellulitis, supraglottitis, deep neck space infection and

acute mastoiditis with or without other complications of otitis

media) whether admitted or not to the three sites of University

Hospitals of Leicester. Acute sinusitis without complications was

excluded as it was generally managed in a primary care setting.

Cases were identified from ICD-10 from hospital episode statis-

tics. Temporal variations of the prevalence rate of the seven ENT

infections were documented. SPSS was used for statistical analy-

sis. The hospital admission in each of these infections was ana-

lysed. Medical microbiology laboratory primary and secondary data

for the same population were searched for GABHS positive cul-

tures. Patients who had a positive culture from the UHL specimen

were counted in each group. The annual infection prevention

report from the county of Leicestershire was used to identify any

community outbreaks.

3 | RESULTS

There were 16 883 reported cases of the seven index ENT

infections during the 10-year period with 8786(52%) males and

8087(48%) females. The average number of cases every month

was 133 patients (interquartile range [IQR] = 20–262). Figure 1

shows the prevalence of the seven ENT infections presenting

to UHL over 10 years. There was an incremental monthly rise

above the average from mid-2016 with the highest peak in

May 2018 (262 patients). This was primarily attributed to a

surge in tonsillitis and peritonsillar abscess presentations in this

period (Table 1).

The combined seasonal variations of all seven ENT infection

groups showed overall, the highest season of infection was spring

(total 4180, mean 418 patients every year), then winter (4491,

mean 408), summer(total 4117, mean 374) and the least season of

reported cases was autumn (total 4095, mean 372). The p value

between four seasons using one-way ANOVA was 0.83(not signifi-

cant at p < 0.05).

The age at presentation for the seven ENT infection groups was

different. Fifty percent (5838 patients) of tonsillitis, 64% (1523

patients) of AOM, 75% (39 patients) of acute mastoiditis and 51%

(279 patients) of periorbital cellulitis patients presented under the age

of 12 years old. Quinsy is frequently reported (54%) between 22 and

45 years of age. Of total, 39.2% in each of deep neck space infection

and supraglottitis patients were diagnosed between 45 and 70 years.

Over 70 years of age, acute ENT infections (2.3%) were hardly seen in

the emergency (Figure 2).

Key points

• A resurgence in scarlet fever is seen to be correlated with

an incremental rise in acute ENT infections in the follow-

ing years.

• The infection rate showed a trough with the peak in

Spring.

• Deep neck space infections increased during GABHS

outbreak.

• There was significant drop-in hospital presentation rate

for acute ENT infection during COVID pandemic.

• Cultures of GABHS from specimens collected in both the

community and hospital have declined dramatically in the

same period.

F IGURE 1 Prevalence of acute ENT infections over 10 years
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There was no specific ethnic predominance to most of the acute

ENT infections. Sixty-seven percent of the infections were noted in

the British white and 12% in Asian British Indian groups. These were

the largest two ethnic groups in the Leicestershire population

(651179) from the last census in 2011, contributing 45% for White

British and 28% for Indian populations.5

3.1 | Analysis of GABHS patients

There were 784 (4.6%) cultures obtained from patients with

acute ENT infections in the hospital in this period (Table 2).

Thirty-five patients (4.5%) tested positive for GABHS with

52 linked acute ENT infections (due to the presence of more than

TABLE 1 Distribution of seven ENT infections over 10 years

Tonsillitis Quinsy AOM Periorbital cellulitis Supraglottitis Deep neck space Acute mastoiditis

2010 (1/2 y) 740 54 166 35 3 9 1

2011 1147 88 242 31 5 11 8

2012 861 110 176 57 11 3 1

2013 800 167 138 62 14 14 0

2014 864 149 225 53 33 18 8

2015 1067 160 196 33 36 5 3

2016 1105 167 186 54 30 14 5

2017 1460 229 300 48 20 19 3

2018 1595 330 311 74 48 21 9

2019 1382 291 251 54 63 17 9

2020 585 112 179 44 15 9 4

Total 11 624 1867 2375 547 278 140 52

Percentage 68.9% 11% 14% 3.2% 1.6% 0.8% 0.3%

Mean/month 92 15 19 4 2 1 0

F IGURE 2 Age distribution of acute ENT infections

TABLE 2 Comparison of GABHS tested individual in each of the ENT infections

Reported ENT infection GABHS tested
Positive test of tested
individual's group

Percentage of positive
in all 784 tested

Percentage of positive
from all +ve (%)

Tonsillitis (N = 11 624) 485 (4.2%) 16 (3.3%) 61.9% 31%

Quinsy (N = 1867) 91 (4.9%) 17 (18.7%) 11.6% 33%

AOM (N = 2375) 157 (6.6%) 9 (5.7%) 20% 17%

Periorbital cellulitis (N = 547) 34 (6.2%) 5 (14.7%) 43.4% 10%

Supraglottitis (N = 278) 4 (1.4%) 0 (0%) 0.5% 0%

Deep neck space (N = 140) 5 (3.6%) 3 (60%) 0.6% 6%

Acute mastoiditis (N = 52) 8 (15.4%) 2 (25%) 1% 4%

Total (N = 16 883) 784 52
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one diagnosis in 17 patients). The annual peak (15 patients per

year) was in 2017 and 2018. The deep neck space infection and

acute mastoiditis samples showed higher positive cultures from

tested individuals in their groups (60% and 25%, respectively).

There was no positive culture in supraglottis from tested

individuals.

Laboratory isolates of GABHS are shown in Figure 3. Since the

outbreak of community scarlet fever in 2014, there has been a reg-

ular annual cycle consisting of a rapid increase in the monthly num-

ber of cases from a trough in September, peaking in March and

decreasing over the summer to September. A second relatively

high peak of 150 positive tests is noted in the community in March

2018, which coincided with the hospital peak of 2018. Hospital

GABHS affected mainly the age group 22–45 years (19 patients,

37%) whereas the community was predominately positive in less

than 12 years old (≈300 patients). There were slightly higher iso-

lates in girls than boys during puberty and early adult life. There

was a significant drop in GABHS during COVID epidemic 2020–

2021 for hospital and community settings.

3.2 | Analysis of each ENT infection

The annual prevalence of each group of acute ENT infections dur-

ing the 10-year period is shown in Table 1. The average number of

each infection per month is illustrated. The lowest monthly rate

was noted during the first wave of the COVID-19 epidemic

(20 patients) after national lockdown measures on 14th April

2020. Since the easing of lockdown in September 2020, the num-

ber remained relatively low.

There was a constant high monthly peak for tonsillitis at the end

of 2010 and early 2011. A similar rise was reported in May 2018 with

the highest peak (180 patients). The monthly peak in quinsy was

noted equally in June and July 2018 (44 patients). There was a steep

drop of both infections in 2020 (10 patients in May 2020 for tonsillitis

and no quinsy in April 2020).

AOM included both suppurative and non-suppurative cases.

Two winter peaks were identified, the first was in January 2011

(47 patients) and the second was in January 2020 (49 patients)

before the COVID-19 pandemic in the United Kingdom on 31st

January 2020.

The monthly peak in periorbital cellulitis was noted in February

2013 (13 patients) followed by December 2019 (11 patients). High

figures of supraglottitis were recorded between 2017 and 2019 (peak

was 10 patients in January 2018).

Deep neck space infections included all patients diagnosed with

retropharyngeal and parapharyngeal abscesses. The average rate was

one patient every month. The peak was in July 2014 (five patients);

coincides with GABHS outbreak in the community.

There were no specific peaks in acute mastoiditis and no signifi-

cant rise during the COVID-19 epidemic. A moderate positive correla-

tion is noted between AOM and mastoiditis (R value is 0.68 on

Pearson correlation test), p value is 0.021. The result was significant

at p < 0.05.

3.3 | Hospital admission

There were 7333 (43%) patients who did not require hospital admission.

Seventy-four percent in this group were diagnosed with tonsillitis, followed

by 16% with AOM, 8% with quinsy. One percent in each of perior-

bital cellulitis and supraglottitis did not require admission. All acute

mastoiditis or deep neck space infection required hospital admis-

sion. The mean hospital stay for all ENT infections was 1.5 days

(IQR 1.0–12.2). Thirty-three percent of presented patients (59% of
F IGURE 3 Distribution of GABHS over 10 years in UHL and
community of Leicestershire

TABLE 3 Rate, length and percentage of hospital admission in each ENT infection group

Tonsillitis Quinsy AOM

Periorbital

cellulitis Supraglottitis

Deep neck

space

infection

Acute

mastoiditis Total

No

admission

5405 (46%) 573 (31%) 1197 (50%) 61 (11%) 90 (32%) 2 (1%) 5 (10%) 7333 (43.4%)

1 day 4206 (36%) 821 (44%) 507 (21%) 54 (10%) 35 (13%) 4 (3%) 3 (6%) 5630 (33.3%)

<1 week 1859 (16%) 458 (25%) 493 (21%) 339 (62%) 117 (42%) 62 (44%) 32 (62%) 3360 (20%)

1–2 weeks 101 (1%) 9 (0%) 92 (4%) 62 (11%) 22 (8%) 39 (28%) 9 (17%) 334 (2%)

>2 weeks 53 (0.5%) 6 (0%) 86 (4%) 31 (6%) 14 (5%) 33 (24%) 3 (6%) 226 (1.3%)

Mean (days) 1.0 1.2 2.7 4.4 3.8 12.2 5.2 1.5

Note: The bold value for each ENT infection represent the highest patients in that hospital admission event.
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admitted ones) stayed less than 1 day. Of total patients, 94.1%

(8990 of 9550) required admission less than 1 week. The highest

rate was 69% in 2015. The duration of hospital admission for each

group of the seven ENT infections was variable. Forty-four percent

of all quinsy patients were discharged within 1 day of admission.

Up to a week was required for the majority of supraglottitis (42%),

acute mastoiditis and periorbital cellulitis (62% each) (Table 3;

Figure 4).

4 | DISCUSSION

Tonsillitis and quinsy account for the largest group of ENT emergen-

cies seen in hospital A&E up to 39.8%,1,2,6 followed by ear infections.2

A previous study in Scotland showed an increased frequency of hospi-

tal admissions for tonsillitis, quinsy and deep neck space infection fol-

lowing SIGN guidelines for tonsillectomy in 2010.3 The mean hospital

stay was 1.1, 1.5 and 6.4 days, respectively. Early in this study, there

was a similar rise in the hospital presentation for tonsillitis in 2010

which was attributed to change in the management of sore throat.3

The hospital admission for acute ENT infections was noticeable in the

Leicestershire area till 2015. The pattern was following the temporal

variation in tonsillitis admission. From 2015, the admission rate

dropped and fluctuated around a mean of 54%. The mean hospital

stay for tonsillitis and quinsy was equivalent to previous study of 1.0

and 1.2 days, respectively.

4.1 | Microbiology/acute ENT infections

The most frequently isolated bacteria in acute ENT infections from

previous reports were GABHS (13.7%), Fusobacterium necrophorum

(13.6%) and Staphylococcus aureus (8.0%).2 F. necrophorum was

commonly isolated in cases of peritonsillar abscess.2 GABHS was

the most frequent aerobe in tonsillitis, AOM and acute mastoid-

itis.2 Management protocols in our healthcare centre do not rou-

tinely involve cultures from tonsillitis or acute otitis media. The

high positive cultures in tested individuals for deep neck space

infection and mastoiditis is likely attributed to the availability of

pus sample.

The community peak of GABHS in 2014 was consistent with the

non-invasive national scarlet fever outbreak in England (3.5 times the

year before).4 The highest densities were seen in two areas, Cumbria

and Leicestershire.4 There was an absence of clearly defined microbial

characteristics that can explain the scarlet fever epidemic although a

hypothesis of the natural cyclical pattern of the disease was sug-

gested.4 The annual rise of scarlet fever in the community continued

in the subsequent years between 2014 and 2018 with the peak in

March 2016.4 This study illustrated this community outbreak in 2014

with its impact on acute ENT infections in secondary care. There were

non-proportional hospital isolates in the same year (four positive cul-

tures out of 1350 tested patients). The lack of proportional impact of

community scarlet fever outbreaks on Hospital tonsillitis and quinsy in

2014 might be attributed to the difference in the M-protein of Group

A streptococci with different phenotypes of the disease which pre-

sented with more rash and fever (221/656) but less sore throat

(128/656 tonsillitis, 4/656 quinsy).4 Another ENT infection associated

with Scarlet fever is mastoiditis (1/656) but no reported mortality

complication.4 It is noted that emm3 was the common type (43%) dur-

ing the outbreak.4 The frequency of national outbreaks of scarlet

fever followed a seasonal pattern between 2014 and 2016 with the

highest recorded numbers in March each year.4 The spring peaks were

consistent with this study's seasonal peak. Tf low positive rates in

GABHS (4.5%) in the current study may suggest that the observed

increase in ENT infections in the following years was multifactorial

and might not be solely caused by a specific pathogen.

F IGURE 4 Plot % hospital
admission for each ENT
infections over 10 years from
presented cases (solid colour
lines) and all total annual ENT
admission rates (dotted line)
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Anaerobic organisms in a previous study have been most seen in

adolescents (age groups 10–29 years old).2 Beta-haemolytic group A

streptococci were found in 20% of pharyngeal samples and in 5% of

saliva samples of otherwise healthy young schoolchildren in one study.7

Asymptomatic carriers were detected in 10% of adults, rising to 60%

during the outbreak of streptococcal pharyngotonsillitis.7 A hypothesis

of hormonal changes linked to infection rate in puberty was considered

as females were infected at a slightly younger age coinciding with their

earlier puberty than males.2 Behavioural changes leading to increased

exposure at this time were also suggested.2 The current study has

shown a slight increase in GABHS in late teenage girls than boys.

4.2 | ENT infections and impact of COVID

During the COVID-19 epidemic, this study has shown a steep drop in

hospital presentations and admissions for all seven acute ENT infec-

tions which reached the lowest level (20 patients) in April 2020 at the

start of the national lockdown measures ‘Stay at home, protect the

NHS, and save lives’. Triage of most patients in general practice was

conducted through telephone or video consultations. These remote

consultations showed unexpectedly high rates of prescribing antibi-

otic that reflect the greater diagnostic uncertainty.8 It has been

reported that antibiotics before hospital presentation could explain

some of the lack of growth on culture in up to 30%.2,8 The real

decrease in disease rather than a drop in case ascertainment is due to

loss of opportunity for transmission of pathogens, especially group A

streptococcus. Social distancing, face masks and standard hand

hygiene might have limited the transmission of air-borne ENT infec-

tions after lifting the lockdown rules in September and October 2020.

Acute otitis media is the commonest (75%) bacterial infection in

children.9 The highest rate of reported cases to the medical practices

in Europe was noted in Spain. UK accounted for 12.3% of all

European cases.10 The infection is generally higher during the winter

period.9 This study has shown two specific high winter peaks in AOM.

The first peak was noted in 2011 following the restrictions on routine

antibiotic prescription in primary care for early AOM after implemen-

tation of NICE guidelines.11 The hospital high flow could represent

unresolved infections in primary care or anxious parents about the

change in practice. The second peak occurred prior to the emergence

of the COVID-19 pandemic in UK in early 2020. Although there was

no COVID screening at that time, only limited case-series (nine

patients) suggested AOM as a manifestation of COVID-19.12

There was not an equivalent rise in acute mastoiditis during the

winter peak of AOM in January 2020. In addition, a national UK

observation study of acute paediatric mastoiditis during COVID-19

showed only one positive patient (0.9%).13 This suggests a low risk of

otological complications from AOM in COVID-19 patients.

Periorbital cellulitis had two peaks that were encountered during

winter. It is clearly related to the rise in upper respiratory tract viral

infections during the winter.

The annual rate of supraglottitis has been rising since 2014 although

there was no reported positive culture in this study. It is generally difficult

to swab the site of infection when antibiotic treatment should start imme-

diately based on clinical diagnosis. Blood cultures could also miss any

microorganisms if the patients were already on antibiotics at time of the

culture.2 The 90 patients in the supraglottitis group who did not require

hospital admission were believed to represent coding problems as there

was no index coding for supraglottitis in HES so the code J04.0 for acute

laryngitis and tracheitis was alternatively used.

Deep neck space infection was rising in 2014 at the same time as

the outbreak of GABHS.5

4.3 | Strength and limitation

This study represents the first longitudinal observational study in large

population for the epidemiology of acute ENT infections in hospital

emergency. The large sample size for each infection helped to under-

stand the epidemiology of the disease. The study illustrated the

impact of two important microbiology epidemic of GABHS and SARS-

COV-2. The geographic location of the healthcare centre provided a

real reflection of associated ENT emergency infections from a highest

GABHS outbreak area. The study has large database over a decade

that could enrich future research work on epidemiology, microbiology

changes over years. To date, there were limited studies measuring the

impact of national guidelines in treatment of acute ENT infections in

primary care on hospital presentations. The first limitation of the

study includes single site database. The microbiology analysis for

organisms other than GABHS in tested individuals or the absence of

growth was beyond the spectrum of this study. Another limitation

was the absence of comparative data from primary care for tonsillitis

and acute otitis media, especially during the outbreak of GABHS and

pandemic of SARS-COV-2.

5 | CONCLUSION

A resurgence in scarlet fever is seen to be correlated with a non-

proportional incremental rise in acute ENT infections in the following

years. Deep neck space infections increased during the GABHS out-

break. There was significant drop-in hospital presentation rate for

ENT infections during COVID pandemic. Cultures of GABHS from

specimens collected in both the community and hospital have

declined dramatically in the same period.
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