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e Data on the burden of acute otitis media (AOM) among adults in primary care are
scarce.

e In Dutch primary care, the incidence of AOM in adults is 5/1000 person-years.

e AOM incidence declines with age and is higher in atopic patients.

¢ Oral antibiotic prescription rates in adults resemble those in children.
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ABSTRACT

Background: Although primarily considered a childhood disease, acute otitis media
(AOM) also occurs in adults. Data on the burden of this condition in adults are, however,

scarce.

Objective: To explore the primary care incidence and current management of AOM in

adults.

Methods: All patients aged 15 and older included in the routine health care database of
the Julius General Practitioners’ Network were followed from 2015 to 2018 (contributing
to a total of 1,261,575 person-years). We extracted data on AOM episodes, AOM-related

consultations, co-morbidities and antibiotic and analgesic prescriptions.

Results: Five thousand three hundred and fifty-eight patients experienced one or more
AOM episodes (total number of AOM episodes: 6667; mean 1.2 per patient). The overall
AOM incidence was 5.3/1,000 person-years and was fairly stable over the study period.
Incidence was particularly high in atopic patients (7.3/1000 person-years) and declined
with age (from 7.1 in patients 15-39 years of age to 2.7/1000 person-years in those aged
64 years and older). Oral antibiotics, predominantly amoxicillin, were prescribed in 46%,

and topical antibiotics in 21% of all episodes.

Conclusion: Over the past years, the incidence of AOM in adults in primary care has been
stable. Oral antibiotic prescription rates resemble those in children with AOM, whereas a

remarkably high topical antibiotic prescription rate was observed. Future prognostic



research should inform on the need and feasibility of prospective studies into the best

management strategy in this condition.
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Introduction
Although young children are particularly prone to develop acute otitis media (AOM), it
can also occur in adults. Factors associated with the relatively high incidence in children
are immaturity of the immune system and the Eustachian tubel-3, along with other host
and environmental factors such as atopic diathesis and exposure to tobacco smoke.*>
Complications of AOM are rare in high-income countries, but include serious - and
potentially lethal - disease entities such as meningitis and brain abscesses.1

To date, direct data on the burden of AOM in adults are scarce; a 2012 systematic
review therefore provided a modelling-based incidence of AOM in this population.6 A
recent publication on AOM in primary and emergency care settings among a
predominantly male cohort of USA veterans reported a mean incidence rate of 2.7/1,000
person-years.” Furthermore, evidence on prognosis and management of AOM is lacking,
which leaves general practitioners (GPs) with uncertainty how to best treat adult AOM
patients in everyday practice. As a result, GPs may base their treatment decisions on the
available clinical guidelines of AOM, which solely derive from research in children.8-10

To gain more insight in the burden of AOM among adults, we set out to explore the
incidence and current management of AOM in adults in Dutch primary care using 2015 to

2018 routine primary health care data.



Methods

Design and patient population

For this retrospective cohort study, we used pseudonymized routine health care data
extracted from the Julius General Practitioners’ Network (JGPN) database.11 This database
covers over 70 primary care practices with around 200 GPs and holds data on patient
demographics, consultations, disease episodes (using the International Classification of
Primary Care (ICPC)!%) and prescriptions (using Anatomical Therapeutic Chemical (ATC)
codes13). We included all patients aged 15 and older enlisted in the participating practices

between 2015 and 2018.

Data extraction

For all eligible patients, we extracted data on year of birth, gender, diagnosis of atopic
diathesis (ICPC R96 (asthma) and/or R97 (allergic rhinitis) and/or S87 (constitutional
eczema)), type 1 and 2 diabetes mellitus (T90, which has been associated with increased
susceptibility for infections!4), and use of systemic corticosteroids (ATC H02) or other
immunosuppressive drugs (ATC L04). In addition, we extracted data on AOM-related
prescriptions and number of AOM-related consultations. For oral antibiotics, we only
included ATC codes of amoxicillin, amoxicillin/clavulanate, co-trimoxazole, and
clarithromycin, since these are mentioned in the ‘AOM in children’ clinical practice
guideline issued by the Dutch College of General Practitioners.® We also included
azithromycin, since it has been listed as second-line option until the 2014 update of the
‘AOM in children’ guideline, and its prescription might have continued into our study

period.

Outcome measures



Our main outcome of interest was GP-diagnosed AOM (ICPC H71). A new AOM episode
was defined as an AOM-related primary care consultation after a period of at least 28 days
without any AOM-related consultation.

Secondary outcome measures included the proportion of AOM episodes in which
(oral and topical) antibiotics and analgesics were prescribed, and the number of
consultations per AOM episode. Since disease episodes and prescriptions are not directly
linked in the JGPN database, an AOM-related prescription was defined as an antibiotic or

analgesic prescribed between 7 days before and after an AOM episode.

Statistical analysis
Overall and year-specific AOM incidence rates with corresponding 95% confidence
intervals (CIs) were calculated by dividing the number of AOM episodes by the total
number of person-years for all adults and stratified according to age (15-39, 40-64, and
>65 years), gender, comorbidity, and use of systemic corticosteroids or other
immunosuppressive drugs prior to an AOM episode. Additionally, we stratified incidence
rates in atopic patients according to age to assess whether age modified the observations.
Next, we calculated the number of (oral and topical) antibiotics and analgesics per
100 AOM episodes and the mean number of consultations per AOM episode, all with
corresponding 95% Cls. To assess whether management differed across patient groups,
we stratified the results according to the specified age groups, gender, comorbidity, and
use of immunosuppressive drugs. In an exploratory analysis, we estimated the
consultation rates for patients who did and did not receive an immediate (oral or topical)
antibiotic prescription. In line with the explorative nature of our study and due to the
large number of subjects, we aimed to describe the observed trends in our database rather

than performing formal tests to assess any statistically significant differences for the



various outcome measures. Statistical analyses were performed using SPSS version 25

(SPSS Inc., Chicago, IL) and Rothman’s Episheet version 11 June 2008.



Results

Study population

The size of the cohort varied from 324 054 adults in 2015 to 351 495 in 2018 contributing
to a total follow-up time of 1 261 575 person-years. Overall, 52.1% of the patients was
female, 45.5% was aged between 15 and 39 years, 37.6% between 40 and 64 years, and
16.9% was 65 or older. On average, 21.4% of the population had an atopic diathesis and
6.0% had diabetes. Systemic corticosteroids or other immunosuppressants were used

during 0.7% of all person-years.

AOM episodes
A total of 5358 patients (58.9% female) experienced one or more AOM episodes (total

number of AOM episodes: 6,667; range 1 to 13; median 1 episode per patient; Table 1).

Incidence rates
The overall AOM incidence rate was 5.3/1000 person-years (95% CI: 5.2 to 5.4). Yearly
incidence rates revealed a more or less stable pattern. (Figure 1).

Incidence of AOM declined with age and was higher in female patients (Table 2).
The presence of an atopic diathesis was associated with a higher AOM incidence rate

(Table 2); this observation was independent of age (Table S1).

Prescriptions

Oral antibiotics were prescribed in 46.0% of AOM episodes (95% CI: 44.8 to 47.2); 84.0%
were immediate prescriptions. In 5.1% of these episodes, a second course of oral
antibiotics was prescribed (Table 3). Amoxicillin was most commonly prescribed

(83.8%), followed by amoxicillin/clavulanate (Figure 2). Antibiotic prescription rates



were stable over time (Figure 1). No substantial differences in oral antibiotic prescription
rates across various subgroups were observed (Table 2).

Overall, topical antibiotics were prescribed in 21.2% of AOM episodes (95% CI:
20.2 to 22.2). Topical antibiotic prescription rates increased with age, ranging from 18.7%
(95% CI: 17.5 to 20.0) in patients aged 15-39 years to 31.7% (95% CI: 28.0 to 35.6) in
patients aged 65 years and older.

Twelve percent of the episodes in which no immediate oral antibiotic prescription
strategy was applied resulted in an oral antibiotic prescription during reconsultation
versus 9% of those initially treated with topical antibiotics (Table 3).

Analgesics were prescribed in 8.4% of AOM episodes (95% CI: 7.8 to 9.1), mainly
non-steroidal anti-inflammatory drugs (NSAIDs, 4.4%). Cyclooxygenase-2 inhibitors and

opioids were prescribed in 2.3% and 1.6%, respectively.

Consultation rates
The overall consultation rate in our cohort was 1.5 per AOM episode (95% CI: 1.5 to 1.6).
Consultation rates increased with age (Table 2) and were higher in patients receiving

immediate oral and topical antibiotics than in those who did not (Table 3).
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Discussion

Summary

Our primary care-based cohort study of routine health care data showed that the
incidence rate of AOM in adults is around 5/1000 person-years. The incidence of AOM
declined with age and was higher in patients with an atopic diathesis. Oral antibiotics,
predominantly amoxicillin, were prescribed in half of the AOM episodes, and topical

antibiotics in one-fifth of episodes.

Strengths and limitations

To the best of our knowledge, our study is one of the first to explore the incidence and
management of AOM in adults in primary care. Major strengths are the size of the cohort
and data completeness. Since characteristics of all disease episodes in Dutch primary care
are systematically registered using ICPC- and ATC-codes, and registration in a primary
care practice is mandatory for all Dutch citizens, the JGPN database encompasses recent,
well-documented electronic primary health care data. Moreover, the database includes
data from primary care practices from both urban and rural areas. The prevalence rates
of comorbidities in our cohort closely resemble those of national figures!5, which further
underlines the generalizability of our data.

Some limitations deserve further attention. Most importantly, the use of routine
health care data may introduce misclassification of AOM diagnosis and comorbidities.
This is particularly relevant to cases for which topical antibiotics were prescribed. These
episodes might reflect adults with AOM and ear discharge due to a spontaneous rupture
of the ear drum, which is generally considered a more severe expression of AOM.16 There
is however no evidence to support the use of topical antibiotics in AOM and ear

discharge.1? Other possible explanations might be misclassification of ICPC coding or
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disease. When the ear canal is filled with ear discharge it is difficult to distinguish AOM
from acute otitis externa, in particular in adults where acute otitis externa is more
common.818

Furthermore, we were not able to extract data on AOM complications requiring
specialist referrals since a direct link between ICPC-code and referrals were missing in
our database. In addition, exposure to tobacco smoke is a well-known risk factor for AOM
in children*>. We were, however, not able to extract valid data on patient’s smoking
history, due to a substantial number of missing data.

In contrast to the World Allergy Organization’s definition of atopy!?, we did not
include proven immunoglobulin E (IgE) sensitization (through elevated IgE levels or a
positive skin prick test) in our definition of atopic diathesis, since these tests are not
routinely performed in primary care. This may, however, have led to an overestimation
of atopic diathesis in our study population.

Inherent to its observational design, our study may suffer from confounding. This
is particularly relevant for the observed higher incidence rate in patients with atopic
diathesis. Although this observation was consistent across different age groups, we were
unable to correct for other (unknown) confounding factors that might have influenced
this observation. Confounding by indication particularly applies to our analysis in which
we determined the consultation rates of patients who did and did not receive an
immediate antibiotic prescription. The observation, i.e. higher consultation rates in those

receiving immediate antibiotics, should therefore be interpreted with caution.

Comparison with existing literature
The AOM incidences observed in our study are in line with those modelled by Monasta et

al.b for Western European adults, although they reported a slight increase in incidence in
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those aged 65 years and older. Incidences are also similar to the Dutch 2000-2002 rates
which ranged from 8.2/1000 person-years at ages 15-24 years to 1.7 at ages over 74.1°
Approximately half of AOM episodes were treated with oral antibiotics,
predominantly amoxicillin. These rates are similar to those in Dutch children, with
antibiotic prescribing rates ranging from 55% to 59%.2021 The antibiotic prescription rate
among US veterans was higher, i.e. 75%7, which may be attributed to the difference in
study setting and in antibiotic prescribing habits between the USA and the Netherlands.
The very low analgesic prescription rates observed in our study are in agreement
with those observed in childhood AOM.22 The actual use of analgesics in AOM is probably

much higher since paracetamol and most NSAIDs are available over-the-counter.

Implications for practice and further research

In conclusion, we found that AOM incidence among adults has been stable over the past
years at around 5/1000 person-years and that approximately half and one-fifth of the
episodes was treated with oral and topical antibiotics, respectively. The observed
prescribing of azithromycin and topical antibiotics, to the degree these were actually
prescribed for AOM, implies a need for GP-targeted interventions to promote the
appropriate use of antibiotics for AOM.

This explorative study serves as a first step in unravelling the burden of AOM
among adults in primary care. To determine the need and feasibility of prospective
studies into the best management strategy for AOM in adults, further research should
focus on factors associated with the prognosis of AOM in terms of symptom duration,

complications and need for specialist referrals and/or hospitalization in this patient

group.
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Table 1 Baseline characteristics of included AOM episodes from 2015 to 2018

2015-2018 2015 2016 2017 2018

Total, n 6667 1689 1665 1695 1618
Age, mean (SD) 38.3 (16.6) 38.0 (16.6) 38.2 (16.3) 38.5 (16.7) 38.7 (16.7)
Age, median (IQR) 36 (23) 35 (23) 36 (23) 36 (24) 37 (22)
Age, n (%)

15-39 3918 (58.8) 1008 (59.7) 1011 (60.7) 977 (57.6) 922 (57.0)

40-64 2166 (32.5) 539 (31.9) 520 (31.2) 558 (32.9) 549 (33.9)

65 583 (8.7) 142 (8.4) 134 (8.0) 160 (9.4) 147 (9.1)
Gender, n (%)

Male 2748 (41.2) 703 (41.6) 665 (39.9) 706 (41.7) 674 (41.7)

Female 3919 (58.8) 986 (58.4) 1000 (60.1) 989 (58.3) 944 (58.3)
Comorbidities, n (%)

Atopic diathesis 1983 (29.7) 459 (27.2) 502 (30.2) 523 (30.9) 499 (30.8)

Diabetes 313 (4.7) 73 (4.3) 73 (4.4) 93 (5.5) 74 (4.6)
Use of immunosuppressive drugs?, n (%) 52 (0.8) 16 (0.9) 9 (0.5) 17 (1.0 10 (0,6)

Abbreviations: AOM, acute otitis media; SD, standard deviation; IQR, interquartile range. 2 Defined as use of systemic corticosteroids or

immunosuppressants at the day prior to AOM episode.
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Table 2 Incidence, oral antibiotic prescription and consultation rates for AOM in adults from 2015 to 2018

Incidence rate2 (95% CI)

Oral antibiotic prescription rateb (95% CI)

Consultation ratec (95% CI)

Age, years
15-39
40-64
265
Gender
Male
Female
Atopic diathesis
Yes
No
Diabetes
Yes
No
Use of immunosuppressive drugs4
Yes
No

7.1 (6.8 t0 7.3)
4.4 (4.2 to 4.6)
2.7 (2510 2.9)

45 (4.4 to 4.7)
6.0 (5.8 t0 6.2)

7.3 (7.0 to 7.6)
4.7 (4.6 to 4.9)

4.1 (3.7 to 4.6)
5.4 (5.2 to 5.5)

5.5 (4.1t0 7.3)
5.3 (5.2 to 5.4)

44.1 (42.6 to 45.7)
49.4 (47.3 to 51.5)
46.1 (42.1t050.2)

435 (41.7 to 45.4)
47.8 (46.2 t0 49.3)

44.7 (42.5 to0 46.9)
46.6 (45.2 to 48.0)

46.6 (41.2 t0 52.2)
46.0 (44.8 to 47.2)

57.7 (44.0 to 70.5)
45.9 (44.7 to 47.1)

1.5 (1.4 to 1.5)
1.6 (1.5 to 1.6)
1.7 (1.6 to 1.8)

1.5 (1.4 to 1.5)
1.5 (1.5 to 1.6)

1.5 (1.5 to 1.6)
1.5 (1.5 to 1.6)

1.5 (14 to 1.7)
1.5 (1.5 to 1.6)

1.5 (1.2 to 1.9)
1.5 (1.5 to 1.6)

Abbreviations: AOM, acute otitis media; CI, confidence interval. 2 Incidence rate per 1,000 person-years. b Prescription rates per 100
AOM episodes. ¢ Consultation rates per AOM episode. 4 Defined as use of systemic corticosteroids or immunosuppressants at the day

prior to AOM episode.
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Table 3 Consultations and additional prescriptions for AOM based on immediate antibiotic prescription (2015 - 2018)

Consultation ratea (95% CI)

Oral antibiotics during reconsultation, %

Oral antibiotics at first consultation
Yes
No

Topical antibiotics at first consultation
Yes
No

1.6 (1.6 to 1.6)
1.5 (14 to 1.5)

1.6 (1.5 to 1.7)
1.5 (1.5 to 1.5)

5.1
12.0

9.3

Abbreviations: AOM, acute otitis media; CI, confidence interval. 2 Consultation rates per AOM episode.
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Figure captions
Figure 1: Annual incidence and prescription rates for AOM episodes from 2015 to 2018

Figure 2: Types of oral antibiotics prescribed for AOM episodes from 2015 to 2018
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