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Abstract

Objectives: To investigate variations in the management and outcomes of peritonsillar abscesses, and to develop a

trainee collaborative network in the UK.

Methods: Data were collected prospectively on suspected peritonsillar abscess cases presenting over a 2-month
period at 42 participating secondary care centres, covering a population of 16 million. The primary outcome was an
adverse event at 30 days, defined as re-presentation or re-drainage.

Results: Eighteen per cent of the 325 cases experienced an adverse event. Follow-up data were valid for 90 per
cent of cases. Regression analyses showed a significant reduction in adverse events in the 12 per cent of patients
who were discharged within 12 hours, and there was no significant increase in adverse events for the 70 per

cent receiving corticosteroids.

Conclusion: Out-patient management of peritonsillar abscess is not commonly practised in the UK.
Corticosteroid usage is common and appears safe. This study demonstrates that trainees working in collaboration
can effectively deliver prospective multicentre cohort studies in the UK.
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Introduction
Peritonsillar abscess is one of the most common emer-
gency presentations to ENT acute services, with an
incidence of around 8000 cases a year in the UK.'
Internationally, it is common for patients to be
managed in an out-patient setting, with drainage
achieved in the emergency department, prior to dis-
charge with oral medications.”® In the UK, out-
patient management has also been demonstrated to be
effective.*> However, anecdotally, in-patient manage-
ment remains the default strategy in many centres.

The use of corticosteroids in the acute management
of peritonsillar abscess has been shown to be effica-
cious and safe in randomised controlled trials.*
Steroids have the potential to alleviate symptoms of
trismus and pain, and therefore expedite recovery.’
Yet routine administration of steroids appears to be
sporadic, with significant variation amongst clinicians.
A national audit would help clarify variations in peri-
tonsillar abscess management, and enable correlation
of these variations with outcomes.

Trainee-led research collaboratives have recently
been established in several surgical specialties in the

UK. These collaboratives have proved effective at insti-
gating and delivering multicentre observational and
experimental studies, the findings of which have been
published in high impact factor journals.®’ Trainees
are ideally placed to lead audits of emergency manage-
ment given their exposure to emergency patients, with
frequent on-call service and rotations through multiple
units.

At the inception of this project, there was no such
collaborative functioning nationally within otolaryn-
gology. A collaborative audit of current practice was
envisaged as a vehicle to establish this network.
Consequently, the objectives of this study were two-
fold, as described below.

Objectives

The first objective was to examine the incidence and
outcomes of suspected peritonsillar abscess manage-
ment, and to correlate these variables with variations
in management across the UK. The second objective
was to promote the development of a trainee collabora-
tive network for multicentre research in otolaryngology
in the UK.

*See Authorship and participation section for full list of collaborators.
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Materials and methods

This manuscript was prepared in accordance with the
Strengthening the Reporting of Observational Studies
in Epidemiology (‘STROBE’) statement (an inter-
national, collaborative initiative of epidemiologists,
methodologists, statisticians, researchers and journal
editors involved in the conduct and dissemination of
observational studies).'” The protocol for this study
was published in advance online."'

Ethical considerations

This study documented current practice. In order to
contribute data to this study, the audit was pre-regis-
tered with each centre’s local audit department, in
accordance with their local policy. All patient identifi-
able data were held locally, and only fully anonymised
data were handled and analysed by the steering com-
mittee. Therefore, no ethics committee approval was
required.

Study design and setting

A prospective cohort study was conducted to record the
management of consecutive patients, presenting to
acute ENT services based in secondary care hospitals,
who were treated for suspected peritonsillar abscess.

Inclusion criteria

Any patient diagnosed clinically and treated as a sus-
pected peritonsillar abscess case was included. It was
not necessary for the diagnosis to be confirmed by
drainage of pus. Patients of any age were included.

Exclusion criteria

Referrals for suspected peritonsillar abscess were
excluded where this diagnosis was deemed clinically
incorrect following review by an otorhinolaryngology
clinician and without subsequent management as a
peritonsillar abscess.

Data collection and governance

Data were collected anonymously via a bespoke online
proforma hosted at www.enttrc.com. Anonymised data
were submitted to servers housed in a secure under-
ground facility hosted by www.krystal.co.uk. These
servers were Payment Card Industry Data Security
Standard (‘PCI-DSS’) certified and International
Organization for Standardization (‘ISO’) 27001 com-
pliant. Information was passed to the servers over a
256-bit encrypted connection using Transport Layer
Security (‘TLS”) 1.0.

Each site was given an individualised login and per-
sonal identification number. Data were collected at
three time points: initial presentation, discharge and
after 30 days of follow up.

Pilot study

To trial the data collection tool, and provide an esti-
mate of recruitment, a pilot study was conducted in
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10 centres from the West Midlands over a 2-week
period, commencing 9 December 2013. This pilot
period identified nine peritonsillar abscess cases con-
tributed by four centres. With this recruitment rate,
and an intended target of 100 peritonsillar abscess
cases, the study was designed to run for 2 months
in 20 centres. In order to enlist further centres, the
study was advertised nationally via the Association
of Otolaryngologists in Training and via personal
communications with individuals who had expressed
interest in developing trainee collaboratives in their
regions.

Outcome measures

The primary outcome measure was the occurrence of an
‘adverse event” within 30 days of the initial presenta-
tion. This was a composite measure incorporating the
need for attempted peritonsillar abscess re-drainage,
as either an in-patient or out-patient, and /or re-presen-
tation to another healthcare professional related to the
same peritonsillar abscess episode within 30 days.
The use of this measure was intended to identify fail-
ures of primary management. Complications arising
from suspect peritonsillar abscess and details of their
management were also recorded.

Data regarding length of stay, medical management
including steroid usage, the adoption and success of
differing drainage techniques, and follow-up arrange-
ments were also collected. Cases were classified as
confirmed peritonsillar abscess if pus was seen at the
time of drainage or the patient reported a history of
spontaneous pus discharge at any time.

Analysis

Descriptive analyses were undertaken using Microsoft
Excel for Mac 2011 software, version 14 (Microsoft,
Redmond, Washington, USA). Regression analyses
were conducted using SPSS software, version 17
(SPSS, Chicago, Illinois, USA). Funnel plots were pre-
pared to identify variations in outcomes between indi-
vidual anonymised centres using a tool provided by
Public Health England.12

The specific numbers of cases included in each sep-
arate analysis are highlighted in the Results section.
Missing data were treated as null data points, with
affected cases excluded from the relevant analysis. To
maximise data completeness, the online proforma
would not allow submission if certain data fields
were left unfilled.

Results
Recruitment

Across the UK, 46 centres expressed interest in partici-
pating in this study and were supplied with login details
for the data collection tool. A total of 42 centres active-
ly participated during the data collection period, from
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14 April to 16 June 2014. The centres treated a mean
(£ standard deviation) of 7.7 =5.4 peritonsillar
abscess cases over this period (median =6 cases;
range, 0—28 cases). These 42 centres cover an esti-
mated population of 16 million people who were
eligible for inclusion.> !> Therefore, the annual
incidence of peritonsillar abscesses in this study is cal-
culated as approximately 12 per 100 000 population.
Details of participating centres are provided in the
Authorship and participation section.

Over the data collection period, information on 325
anonymised cases of suspected peritonsillar abscess
was entered into the database. The mean age of patients
in the cohort was 33.0 £ 14.4 years (median = 30
years; range, 6—82 years; 95 per cent confidence inter-
val (CI) =31.46-34.60). Age distribution is repre-
sented in Figure 1. Follow-up data were available for
90.2 per cent of cases (293 out of 325). Peritonsillar
abscess was confirmed in 65 per cent of cases (211
out of 325) by either the clinician reporting pus on
drainage, a history of spontaneous discharge and/or
radiological imaging. All patients received antibiotic
therapy. Table I summarises descriptive data from the
study.

Practice by centre

Funnel plots are presented to allow visualisation of var-
iations in practice between anonymised centres. Data
for Belfast and South Eastern Health and Social Care
Trusts are combined into a single data point. Rates of
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steroid usage appear to show no relation to the
number of peritonsillar abscess cases seen per centre
and are widely distributed around the mean of 70.5
per cent (Figure 2). In relation to length of stay, most
centres had low rates of discharge within 12 hours
(Figure 3). The mean percentage of patients discharged
within 12 hours was 12.3 per cent (range, 0—66.7 per
cent), with 21 centres managing none of their patients
in less than 12 hours.

Thirty-day adverse events

The mean 30-day adverse event rate was 18.1 per cent
(range, 0—100 per cent) (Figure 4). Univariate regres-
sion analyses were completed to determine factors pre-
dictive of an adverse event (Table II). Patients treated
in low volume centres (below the median of six peri-
tonsillar abscess cases over the audit period) were
more likely to experience an adverse event (26 per
cent vs 15 per cent; odds ratio =2.01; 95 per cent
CI = 1.08-3.76; p =0.028). Patients with a length
of stay of less than 12 hours were less likely to experi-
ence an adverse event (5 per cent vs 20 per cent; odds
ratio = 0.23; 95 per cent CI = 0.05-0.99; p = 0.048).
Those patients who stayed less than 12 hours had
rates of confirmed peritonsillar abscess comparable
to those staying longer (73 per cent (29 out of 40)
vs 64 per cent (182 out of 285)). Patients with a
delay in drainage of over 4 hours were less likely to
experience an adverse event (25 per cent vs 5 per
cent; odds ratio = 0.16; 95 per cent CI = 0.06—0.43;
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FIG. 1
Age distribution of suspected peritonsillar abscess cases.

https://doi.org/10.1017/50022215116008173 Published online by Cambridge University Press


https://doi.org/10.1017/S0022215116008173

PROSPECTIVE COHORT STUDY OF PERITONSILLAR ABSCESS MANAGEMENT AND OUTCOMES 771

TABLE I
DEMOGRAPHICS, PATIENT CHARACTERISTICS AND
OUTCOME DATA*
Variable Cases Total with Cases

(n) valid data (n) (%)

Sex

— Male 182 325 56
— Female 143 325 44
Assessment time

— Normal working hours 157 325 48
— Out-of-hours 168 325 52
Delay until initial

drainage

— <4 hours 214 323 66
— >4 hours 109 323 34

Clinician’s prior
drainage experience

— <20 peritonsillar 192 324 59
abscess cases
— >20 peritonsillar 132 324 41
abscess cases
Anaesthesia
— Topical 251 325 77
— Infiltration 76 325 23
— Nil 43 325 13
Volume aspirated
— <3ml 104 197 53
— >3 ml 93 197 47
Aspirate sent for culture
— Yes 76 325 23
— No 249 325 77
Septic
— Yes 111 325 34
— No 214 325 66
Smoker
— Yes 55 325 17
— No 270 325 83
Diabetes
— Yes 3 325 1
— No 322 325 99
Previous peritonsillar
abscess
— Yes 61 325 19
— No 264 325 81
Recurrent tonsillitis
— Yes 78 325 24
— No 247 325 76
Statim steroid
— Yes 229 325 70
— No 96 325 30
Regular steroid
— Yes 113 325 35
— No 212 325 65
Length of stay
— <4 hours 26 325 8
— <12 hours 40 325 12
— <24 hours 205 325 63
Confirmed peritonsillar
abscess
— Yes 211 325 65
— No 114 325 35
30-day adverse event
— Yes 53 293 18
— No 240 293 82

*For peritonsillar abscess patients presenting to 42 centres
between April and June 2014.

p <0.001). However, the number of confirmed peri-
tonsillar abscess cases in this group were comparative-
ly lower (12 per cent (13 out of 109) vs 92 per cent
(197 out of 214)), suggesting that the reason for
delay may have been diagnostic uncertainty.
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Steroids

Dexamethasone was the corticosteroid administered as
a one-off in 228 out of 229 cases, with only 1 patient
receiving prednisolone. The median one-off dose of
dexamethasone was 8 * 1.54 mg (range, 2—8 mg;
mean = 7.1 mg).

Volume aspirated

Needle aspiration was performed in 90.2 per cent of
cases (293 out of 325); the volume of pus aspirated
was recorded in 66.9 per cent of cases. The mean
volume aspirated was 4.1 + 3.05 ml (median = 3 ml;
range, 1-20 ml; 95 per cent CI = 3.67—4.53).

Management of confirmed peritonsillar abscess
within 4 hours

Nearly two-thirds of the suspected peritonsillar abscess
patients underwent attempted drainage within 4 hours
(66 per cent (214 out of 325)). Drainage was declared
successful in 93 per cent of those for whom data
were available (197 out of 212). Of those who had suc-
cessful drainage, 17 had a length of stay of less than 4
hours. This suggests that less than 9 per cent of con-
firmed peritonsillar abscess cases in this study were
managed on a timescale that would meet current UK
and emergency department guidelines.

Follow up

The majority of patients were offered no follow up or
surgery (63 per cent (n = 206)). Of these, 21 per cent
(n = 44) had a history of either recurrent tonsillitis
(n = 32) or of previous peritonsillar abscess (n = 12)
and may have met criteria for tonsillectomy. A minority
of patients were offered an out-patient appointment
after discharge. Routine out-patient clinic appoint-
ments were arranged for 23 per cent of patients (n =
73), and 3 per cent (n = 11) were seen in an emergency
clinic setting. Tonsillectomy was offered to 25 per cent
of patients (n = 80) at the time of discharge, with 41
per cent (n = 33) being scheduled for surgery directly
and the remainder being asked to attend an out-
patient appointment first.

Complications

A free text field was used to record any complications
arising in each case of suspected peritonsillar abscess.
In two patients (0.6 per cent), a parapharyngeal
abscess was diagnosed alongside a peritonsillar
abscess within their acute admission time. There were
no other reported complications of peritonsillar
abscess, such as Lemierre’s syndrome, or complica-
tions associated with abscess drainage or the use of
corticosteroids.

Discussion
Key findings

This study demonstrates the efficacy of a trainee-led
collaborative research network in ENT. A total of 157
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Funnel plot showing rates of administration of a statim dose of ster-
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FIG. 3

Funnel plot showing rates of lengths of stay of less than 12 hours by
centre. H = hours; PTAs = peritonsillar abscess cases; SD = stand-
ard deviation

clinicians were involved in co-ordinating and deliver-
ing this project in 42 centres in the UK. Involving trai-
nees in collaborative projects, such as this one, has the
potential to foster a culture of multicentre research in
the consultants of tomorrow.

The current management of peritonsillar abscess in the
UK is highly variable. Only 12 per cent of the 325 cases in
this observational study were discharged within 12 hours.
In practice, the majority of cases with a length of stay of
longer than 12 hours will have been admitted to a ward
environment. This is at odds with standard practice in
many Western countries where peritonsillar abscess
cases are managed routinely as out-patients.>'°
Regression analysis showed a significant increase in
adverse events in those patients with a longer length of
stay (5 per cent vs 20 per cent; odds ratio = 0.23; 95 per
cent CI = 0.05-0.99; p =0.048). Drainage and dis-
charge has not been shown to result in any increased
harm, though it is acknowledged that the cases discharged
early in this observational study may represent patients
with milder symptoms.

Many factors may have influenced the low rate of
out-patient management reported in this study. Higher
attendance rates in emergency departments can lead
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FIG. 4

Funnel plot showing rates of 30-day adverse events by centre.
PTAs = peritonsillar abscess cases; SD = standard deviation

to delays in referrals to ENT on-call services.'” The
implementation of European Working Time Directive
restrictions has led to an increase in the number of spe-
cialties covered out-of-hours, and there is a higher
chance that the clinician covering ENT will have had
little experience in this specialty.'®'" Consequently,
the contemporary ENT first-on doctor may be busier,
with less experience managing ENT patients, and
they may receive referrals later in the patient journey.

One-off steroid administration was common in this
study (70 per cent of cases (229 out of 325)), though
this was not linked to a significant increase in
adverse events. Further, no other deleterious side
effects from steroid usage were reported during the
study or follow-up period. These findings, along with
the findings of two randomised controlled trials add-
ressing this issue, support the safe use of steroids
in peritonsillar abscess cases.

Strengths and weaknesses

This study constitutes the largest national prospective
cohort study of peritonsillar abscess management and
outcomes in the literature. Its robust design, with cen-
tralised real-time data collection and compulsory data
fields, resulted in a very high follow-up rate of 90.2
per cent, with complete data in the majority of in-
patient and discharge fields for all cases. Participation
in the study was voluntary. Despite this, the study
covered a significant proportion of the UK population
thanks to the enthusiasm of ENT trainees. Although
not an experimental study, these real-world data will
provide valuable background population baselines for
a subsequent experimental study of peritonsillar
abscess management in the UK.

Where cases had missing data, the analysis treated
these as null data points. An alternative method
would have been to include all cases in the analysis
regardless of data completeness. As can be seen in
Table I, given the way the data collection proforma
was designed, the majority of parameters had complete
data for all 325 cases. There were two parameters where
data completeness was notably lower. Firstly, data on
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TABLE II

UNIVARIATE REGRESSION DATA FOR FACTORS PREDICTIVE OF 30-DAY ADVERSE EVENT
Variable Cases (%) Cases (n) Total with valid data (n) P Odds ratio 95% CI
Age (continuous) 293 0.283 (B 0.002) 0.99-1.03
Sex
— Male 17 28/164 293 0.611 0.86 0.47-1.56
— Female 19 25/129
Diabetic
— Yes 0 0/2 293 0.999 0.00 0.00
— No 18 53/291
Smoker
— Yes 20 10/50 293 0.700 1.16 0.54-2.51
— No 18 43/243
Septic
— Yes 20 20/100 293 0.541 1.21 0.65-2.25
— No 17 33/193
Recurrent tonsillitis
— Yes 13 9/70 293 0.196 0.60 0.28-1.30
— No 20 44/223
Previous peritonsillar abscess
— Yes 21 11/53 293 0.578 1.24 0.59-2.60
— No 18 42 /240
Volume aspirated (continuous) . 177 0.567 (B —0.005) 0.84-1.10
Statim steroid
— Yes 19 38/205 293 0.761 1.11 0.57-2.14
— No 17 15/88
Regular steroid
— Yes 18 18/101 293 0.931 0.97 0.52-1.82
— No 18 35/192
Assessment time
— Out-of-hours 20 30/148 293 0.328 1.35 0.74-2.46
— Normal working hours 16 23/145
Clinician’s prior drainage experience
— <20 peritonsillar abscess cases 18 31/175 292 0.813 0.93 0.51-1.70
— =20 peritonsillar abscess cases 19 22/117
Drainage delay
— <4 hours 25 48/194 292 <0.001* 0.16 0.06-0.43
— >4 hours 5 5/98
Low volume centre
— <6 peritonsillar abscess cases 26 21/80 293 0.028* 2.01 1.08-3.76
— =6 peritonsillar abscess cases 15 32/213
Length of stay
— <12 hours 5 2/37 293 0.048* 0.23 0.05-0.99
— =12 hours 20 51/256

*Statistically significant result. CI = confidence interval

the volume of pus drained on needle aspiration were
only available for 66.9 per cent of the 293 cases under-
going needle aspiration. However, the intervention was
recorded as ‘unsuccessful’ for the remaining cases and
0 a volume was not required by the proforma. As such,
this 66.9 per cent rate did not represent a lack of data
and so should not have biased any analysis.
Secondly, 30-day follow-up data were only available
for 90.2 per cent of cases (293 out of 325). Follow-
up data were only considered valid if the clinician
taking responsibility for data entry at the site (the site
lead) had confirmed an adverse event within the 30-
day period or had actively confirmed a lack of such
an event after 30 days had elapsed. Cohort studies con-
ducted retrospectively may assume perfect follow up.?
Inclusion of all these cases in subsequent analysis has
the potential to underestimate the incidence of subse-
quent events, and may introduce a potential for non-
random bias in the analysis. The policy of data analysis
was specified in the protocol prior to the start of data
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collection, with the intention of treating all cases
equally and minimising the risk of introducing bias.

Comparisons with other studies

The authors were unable to identify any other prospect-
ive multicentre cohort studies of peritonsillar abscess
management and outcomes. Garas et al. conducted a
three-cycle audit of peritonsillar abscess management
in the UK, principally investigating the practicalities
of implementing an out-patient management protocol
in their centre.” They were able to effectively manage
over 80 per cent of their 60 cases of confirmed periton-
sillar abscess presenting over a 6-month period as out-
patients. In this study, only 9 per cent of confirmed
peritonsillar abscess patients underwent drainage and
were discharged within 4 hours. The national data we
present suggest that out-patient management is not
the practised mode of treatment for the majority of peri-
tonsillar abscess cases presenting in the UK.
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In 2002, a postal survey found that 68 per cent of UK
ENT consultants reported treating all their peritonsillar
abscess cases as in-patients.>’ No respondents reported
managing all their patients as out-patients. The average
duration of in-patient stay was reported as being 1 day
by only 6 per cent of respondents, with the mode
reported as 2 days. Our study revealed that 63 per
cent of patients stayed less than 24 hours. As such,
our study suggests that current UK practice may be
shifting towards out-patient peritonsillar abscess man-
agement, with shorter lengths of stay becoming more
common.

Millar et al. conducted a retrospective study of sus-
pected peritonsillar abscess management in children
presenting to five centres in Canada.”> In the 229
cases they identified, steroid usage was successful in
reducing the length of stay, though this was not statis-
tically significant (2.52 vs 2.95 days; p = 0.29). More
importantly, they too identified a significant variation
in management between centres, with steroid utilisation
ranging from 17 to 67 per cent. Crucially, they similarly
did not report any complications as a result of steroid
usage, though the duration of follow up is unclear for
these cases.

Chung et al. retrospectively reviewed 172 patients
who had been treated for peritonsillar abscess, in
order to identify risk factors for recurrence.’!
Extraperitonsillar spread on computed tomography
imaging and a history of recurrent tonsillitis were
found to be significant risk factors for peritonsillar
abscess recurrence. It was proposed that tonsillectomy
may be indicated in these patients to reduce the inci-
dence of recurrence. The present study did not
examine computed tomography findings, and did not
find a history of recurrent tonsillitis to be a significant
risk factor for re-accumulation or re-presentation.
However, the present study was prospective and was
designed to investigate failures of primary management
in the acute episode. As a result, it had a shorter follow-
up period of only 30 days, compared to the mean
reported by Chung er al. of 31.85 months.
Consequently, the studies are not directly comparable,
and the lack of significance found in our study
should not be seen as a deterrent to tonsillectomy
(which may prevent peritonsillar abscess recurrence)
in patients with a history of recurrent tonsillitis.

Clinical applicability

With data contributed from over 40 centres in the UK,
the findings of this study are generalisable. Both high
and low volume centres contributed patients. Given
the existing evidence for steroid usage from rando-
mised controlled trials, in combination with the
longer follow-up period contributed by this study, a
one-off dose of steroids appears to be safe and effect-
ive in the management of acute peritonsillar abscess.
It is likely that a one-off dose of corticosteroid for
peritonsillar abscess at presentation may help to
control symptoms and may prevent unnecessary
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admission to hospital. Further, this study has shown
that shorter length of stay was associated with a
lower incidence of adverse events. This supports a
move towards out-patient management of peritonsillar
abscess in the UK.

e Peritonsillar abscess is one of the most
common ENT emergencies

o Needle aspiration or incision and drainage
remain the mainstay of treatment

e Variation in management was seen between
centres within the UK

e In-patient management was linked to
increased incidence of re-drainage and re-
presentation within 30 days

o A single dose of corticosteroids appears safe in
peritonsillar abscess cases
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