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ABSTRACT

Reductions in all-cause otitis media (OM) following widespread pneumococcal conjugate vaccine use
have plateaued. Granular burden of disease data are needed to guide evaluation and implementation of
new measures targeting OM prevention. We conducted a retrospective study to assess the incidence and
treatment costs of OM, tympanostomy tube placement (TTP), and hearing loss in children aged <5 years
in the United States (US). OM episodes and TTP between 2016 and 2017 were identified in IBM
MarketScan Commercial Claims and Encounters, Medicare Supplemental and Coordination of Benefits,
and Multi-Medicaid databases using diagnosis codes (ICD-10). The incidence rate per 100,000 person-
years (IR) of OM in <5-year-olds was 62,726 in Commercial/Medicare databases and 55,874 in Medicaid.
IRs peaked at 9-<12 months (115,552 and 110,960, respectively). Approximately 5% and 4% of OM
episodes in the respective databases had TTP (IR 3233 and 2404). Around 2% of children with OM had
hearing loss (IR 1468 and 1109, respectively), of whom 41% had TTP. We estimated that there were
11.1 million OM episodes in 2020 costing USD 4.8 billion. 243,618 children were estimated to have OM
with hearing loss at a direct total cost of USD 637 million, or 13% of the overall cost. The clinical and
economic burden attributable to OM in the US was high in children aged <5 years during the study
period. Novel approaches are needed to improve and broaden vaccine-induced protection against OM
and its complications. The study results could guide policymakers considering age-specific interventions
to reduce the OM burden.
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PLAIN LANGUAGE SUMMARY

What is the context?

® Pneumococcal vaccines administered to young infants can prevent some, but not all cases of middle
ear infection (otitis media).

e We assessed the burden of middle ear infection in children aged less than 5 years in the United States
(US) and estimated the cost to the healthcare system.

® This study also looked at the incidence of middle ear infection with hearing loss and the costs
associated with its treatment.

What is new?

® We estimated the burden of hearing loss in children with otitis media.

® The study showed that middle ear infection is still a very common disease in young children, especially
between 9 and 12 months of age.

® Most children with middle ear infection are treated as outpatients. Around 4% have a ventilation tube
inserted and around 2% have middle ear infection with hearing loss.

e We estimated that the cost of treating middle ear infection in the US is USD 4.8 billion.

What is the impact?

e Middle ear infection remains a common disease in young children.

® New methods to prevent middle ear infection need to be given early in life because disease rates start
to increase from the age of 6 months.

Introduction marked impacts on the epidemiology of OM, characterized by

Otitis media (OM) is one of the most common infections in
children under 5 years of age. Prior to the availability of pneumo-
coccal conjugate vaccines (PCVs), 80% of children in the United
States (US) experienced at least 1 episode of OM by the age of 3
years, and around 46% experienced multiple episodes." The
introduction of PCV into universal childhood immunization pro-
grams, as well as changes in diagnostic criteria for acute OM, had

a decrease in the incidence and frequency of OM, and a change in
the distribution of pathogens causing OM.>* In a prospective
study in the post-PCV years between 2006 and 2016, the percen-
tage of US children experiencing at least 1 episode of OM by age 3

years had reduced to 60%, and those experiencing multiple epi-
sodes to 24%.” The incidence of OM in children under 2 years of
age declined from 1170.1 per 1000 person-years in the pre-PCV7
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(7-valent PCV) period (1998-1999), to 768.8 per 1000 person-
years in the late PCV13 (13-valent PCV) period (2014-2018).°
The incidence rate of OM-related surgical procedures such as
myringotomy and tympanostomy tube placement (TTP) also
declined.” Non-typeable Haemophilus influenzae (NTHi)
emerged as the most commonly identified pathogen, present in
34% of OM cases and as many as 54% of cases of severe OM.*°
Streptococcus pneumoniae continues to be an important pathogen
in OM in children but are dominated by non-PCV13 types and
high levels of antimicrobial resistance.* Moraxella catarrhalis con-
tinues to cause a substantial proportion of OM cases (around 15%
in one study).*

Despite initial gains, the post-PCV incidence of OM
appears to have plateaued, and the burden of disease and
associated healthcare resource consumption due to OM
remain high.>”® OM risk factors and the incidence of OM-
related complications such as tympanic membrane perfora-
tion, otorrhea, and acute mastoiditis, have not changed in the
post-PCV period, and OM remains a key reason for prescrib-
ing antimicrobials in children.>>’ Mean direct medical costs
associated with OM are estimated to be approximately USD
4.4 billion annually.”® However, these estimates do not include
information on indirect costs or the socioeconomic costs of
parental work absenteeism and the impact of complications of
OM such as temporary or long-term hearing loss that may
require surgical reconstruction and/or hearing aids.”

We conducted a literature review on the disease burden and
direct medical costs associated with OM.>>”® To our knowl-
edge, current research does not account for the burden and
cost associated with hearing loss following OM. Hearing loss
represents one of the main complications associated with OM,
with chronic OM accounting for >50% of the global burden of
hearing impairment.” Chronic OM is a heterogeneous condi-
tion defined by persistent inflammation of the middle ear and/
or mastoid cavity. Furthermore, incidence rates often lack
granularity in terms of age breakdown, making it difficult to
understand where peak incidences occur. To address this data
gap, we evaluated the incidence of OM episodes by age group,
as well as the costs associated with OM, TTP, and hearing loss
in children less than 5 years of age in the US.

Patients and methods
Data source

This study used the IBM MarketScan Commercial Claims and
Encounters (Commercial) database, the IBM MarketScan
Medicare Supplemental and Coordination of Benefits
(Medicare) database, and the IBM MarketScan Multi-
Medicaid (Medicaid) database.'® The IBM MarketScan
Research Databases include de-identified healthcare claims
data at the individual level, encompassing clinical utilization,
expenditures, insurance enrollment, and plan benefits.>!'
These data cover inpatient, outpatient, prescription drug, and
carve-out services for a large population, including individuals
and their dependents covered under employer-provided com-
mercial insurance in the US. The database is recognized as
representative of the US population covered by employer-
provided health insurance and is extensively utilized to assess

the impact and healthcare utilization patterns associated with
various illnesses in the country.®

The Commercial database contains data from active
employees, early retirees, and dependents insured by employer
sponsored plans. It covers approximately 40 million benefici-
aries and is representative of the commercially insured popu-
lation of the US. The Medicare database holds data from
Medicare-eligible retirees with employer-sponsored Medicare
Supplemental plans. The Commercial and Medicare databases
were merged and analyzed together to maintain continuity in
the follow-up of subjects switching from a commercially
insured status to a Medicare-insured status. Data from the
Medicaid database were analyzed separately.

Study design

We conducted a retrospective, observational, descriptive study
using MarketScan data to estimate the incidence of OM, OM
with TPP, and OM with hearing loss, and the associated costs
(Figure 1). The study comprised children less than 5 years of
age who were continuously enrolled in the healthcare plan
during the study period (2016-2017; or from at least 1 month
after birth until December 31, 2017, if born after January 01,
2016). These study years were selected as being prior to the
severe acute respiratory syndrome coronavirus 2 (SARS-CoV
-2) pandemic and to provide sufficient follow-up time for the
evaluation of costs associated with hearing loss.

This study complied with all applicable laws regarding
subject privacy. No direct subject contact or primary collection
of individual human subject data occurred, and all study
results are aggregated. Therefore, informed consent and ethics
committee approval were not required.

Study outcomes

OM episodes

OM claims were identified from January 1, 2016, until
December 31, 2017, using International Classification of
Diseases 10" Revision (ICD-10) codes (Table S1) from inpa-
tient and outpatient databases merged to prevent duplication
of cases. Calculations were based on OM overall (ICD-10),
without any split according to OM subtypes. Two successive
OM claims were considered the same episode if there were up
to 30 days between consecutive record dates. The episode end
date corresponded to the date of the last claim associated with

il
WY |ncidence & associated costs of pediatric OM episodes

@

h=)

TTP and HL as OM complications

'S
Costs of treatments of OM & complication

Figure 1. Study design figure. HL, hearing loss; OM, otitis media; TTP, tympa-
nostomy tube placement.



the same episode. Episodes with claims from both outpatient
and inpatient settings were considered hospitalized episodes
and were not included in the analysis of outpatient episodes.
Inpatient episodes were those with a primary diagnosis of OM.

OM episode with TTP

Claims for TTP were extracted from outpatient and inpatient
databases using ICD-10 codes (Table S1). TTP was linked to
a specific OM episode if it occurred between the start date and
within 30 days after the end date of an OM episode. In the
event of multiple TTP procedures, only the first event was
counted.

OM episode with hearing loss

Hearing loss was defined as a claim using ICD-10 codes H90X
(Conductive and sensorineural hearing loss and all subcate-
gories) recorded between the start of the first OM episode until
6 months after the end date of the last OM episode (up to
June 30, 2018). Patients were assumed to experience only 1
diagnosis of hearing loss during the whole study period.

Costs

Costs were expressed in US dollars and evaluated from the
payer’s perspective inflated to year 2020 using a consumer
price index for medical care.' Four sub-costs were considered
for each OM episode; diagnosis, treatment (medication, hos-
pitalization), TTP, and hearing loss, and combined to obtain
the total medical costs. OM episodes paid with capitated reim-
bursement schemes and episodes with total missing or nega-
tive costs were removed from the cost analysis. Treatment
costs for hearing loss were followed up for 1year after the
hearing loss diagnosis.

Statistical analysis

Analyses performed in this study were descriptive. Incidence
rates (per 100,000 person-years) of OM episodes were calcu-
lated as the number of episodes occurring during the study
period (2016-2017) divided by the number of years at risk.
Periods during which a patient had OM were removed from
the time at risk. Incidence rates were computed separately for
inpatient, outpatient, and total OM episodes, OM with/with-
out TPP, and OM with hearing loss with/without TPP. As the
exact date of birth was not available, age was imputed based on
assumptions using procedure codes related to birth, or enroll-
ment dates (provided in the supplement).

Costs were summarized using the number of non-capitated
episodes during the study period and presented as mean cost by
episode with standard deviation (SD). All costs associated with
OM claims were considered; claims with TTP treatment with no
OM diagnosis were also counted provided that they occurred
within 30 days after an OM diagnosis. Treatment costs for hearing
loss were followed up for 1 year after the hearing loss diagnosis
and associated with the first OM episode with hearing loss claim.

Results were extrapolated to the entire US population
assuming that 50% of all children are covered under
Commercial/Medicare plans, 40% are covered under
Medicaid, and that 10% of children are uninsured.'”> The
total cost was weighted by the proportion of children covered
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under Commercial/Medicare and Medicaid, respectively, and
adjusted to year 2020.
All analyses were performed using SAS version 9.04.

Results
Incidence rate of OM

The incidence rate of OM in children under 5 between 2016
and 2017 was 62,726 per 100,000 person-years in the
Commercial/Medicare databases and 55,874 per 100,000 per-
son-years in the Medicaid database (Figure 2). OM incidence
rates were highest between the ages of 6 and 18 months, peak-
ing in both databases at 9-<12 months of age (115,552 and
110,960 per 100,000 person-years, respectively) (Table S2).

The vast majority of OM episodes were managed as out-
patients with incidence rates that were close to overall rates
(Table 1). The incidence rate of hospitalized OM in children
less than 5years of age was 11.2 per 100,000 person-years in
the Commercial/Medicare databases and 16.7 per 100,000 per-
son-years in the Medicaid database. The incidence of hospita-
lized OM was highest under the age of 2years (19.7 per
100,000 person-years in Commercial/Medicare and 28.8 per
100,000 person-years in Medicaid in 0-<1-year-olds; 21.3 and
27.1 per 100,000 person-years, respectively in 1-<2-year-olds)
and decreased with increasing age.

Incidence rate of OM with and without TTP (regardless of
hearing loss)

Approximately 5% of OM episodes in children under 5 years of
age in the Commercial/Medicare databases and 4% in the
Medicaid database required TTP, with incidence rates of
3233 per 100,000 person-years and 2404 per 100,000 person-
years in the respective databases (Table 2). Incidence rates
were highest in children aged between 1 and 2 years
(6090 per 100,000 person-years and 4611 per 100,000 person-
years, respectively). A majority of OM followed by TTP
occurred in the outpatient setting. The incidence rate of inpa-
tient OM followed by TTP was highest between the ages of 1
and 2years (9.2 per 100,000 person-years and 8.3 per
100,000 person-years in the respective databases).

Incidence rate of OM with and without hearing loss

Around 2% of OM episodes in children under 5 years of age in
each database had a claim related to hearing loss during the
study. The incidence of OM with hearing loss in children less
than 5 years of age was 1468 per 100,000 person-years in the
Commercial/Medicare databases and 1109 per 100,000 person-
years in the Medicaid database (Table 3). The incidence of OM
with hearing loss was highest between the ages of 1 and 2 years
(2110 and 1656 per 100,000 person-years, respectively).
Among children with OM and hearing loss, 41% had TTP.

Cost of OM episodes

The mean cost associated with any OM episode was $532 in
the Commercial/Medicare databases and $294 in the Medicaid



4 L. BEN DEBBA ET AL.

120,000 -
100,000 A
80,000
60,000

40,000

Commercial/Medicare

20,000

120,000 1

100,000 -

80,000 -+

Incidence per 100,000 person-years

Medicaid

60,000 -
40,000 -

20,000 -

M=

<6M | <9M

3 6 9 12 15 18 21 0] 1 2 3 4 oy

<12M | <15M | <18M | <21M | <24M <1Y <2Y <3Y <4y <bY <5Y

0-<2Y

1-<5Y All

Figure 2. Incidence rates of otitis media in children less than 5 years of age (Marketscan, 2016-2017). Commercial, Commercial Claims and Encounters; m, months; y,

years. Data are tabulated in Table S2.

Table 1. Incidence rate of otitis media episodes by treatment setting per
100,000 person-years (Marketscan 2016-2017, Commercial/Medicare (a) and
Medicaid (b)), regardless of hearing loss.

Age class (years) Total Outpatient Inpatient
a)

Commercial/Medicare

0-<1 66,282.6 66,262.9 19.7
1-<2 94,589.0 94,567.8 213
2-<3 65,311.2 65,306.0 5.2
3-<4 50,857.3 50,851.0 6.3
4-<5 42,071.8 42,066.9 5.0
All (0-<5) 62,725.9 62,714.7 11.2
b)

Medicaid

0-<1 64,403.7 64,374.9 2838
1-<2 88,164.8 88,137.7 27.1
2-<3 54,204.1 54,191.5 12.6
3-<4 39,2921 39,285.0 7.1
4-<5 33,3184 33,3122 6.1
All (0-<5) 55,874.2 55,857.5 16.7

Commercial, Commercial Claims and Encounters.

database (Table 4). For OM without TPP, the mean cost was
$269, or approximately 50% lower than the overall cost in the
Commercial/Medicare databases, and $207 or 30% lower in
the Medicaid database. Mean costs were markedly higher for
inpatient OM ($15,243 and $7089, respectively).

The mean cost of OM with hearing loss was $3062 in
the Commercial/Medicare databases and $1872 in the
Medicaid database, compared to $473 and $256, respec-
tively, for OM without hearing loss. OM with hearing loss
and TPP incurred mean costs of $5846 and $2638,

respectively, versus mean costs of OM and TTP (without
hearing loss) of $5239 and $2149.

Overall economic burden due to OM in the US

By extrapolating these data to the whole of the US, we estimate
that there were 11,111,084 OM episodes in children less than 5
years of age in 2020, at a total direct medical cost of $4.8 billion
after cost adjustment. Of this, 49% ($2.4 billion) were costs
associated with the outpatient management of apparently
uncomplicated OM (without hearing loss or TTP) (Figure 3).
There were 243,618 children estimated to have OM with hear-
ing loss in 2020, at a direct total cost of $637 million, con-
tributing 13% to the overall cost. The total cost of 439,860
estimated episodes of OM with TTP (without hearing loss) was
$1.8 billion. While the mean cost of hospitalized OM was high,
the relative infrequency of hospitalized OM (1751 cases esti-
mated in 2020) contributed minimally to the total cost burden
($13 million).

Discussion

Our study confirms an ongoing substantial disease burden of
OM in children less than 5 years of age and provides additional
insights into the incidence of OM across age groups. Uniquely,
we also estimated the burden of hearing loss in children with
OM and the associated medical costs, which to our knowledge,
has not been reported previously.
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Table 2. Incidence rate of otitis media (OM) episodes with and without tympanostomy tube placement (TTP) and regardless of hearing loss per 100,000 person-years

(MarketScan, 2016-2017, Commercial/Medicare (a) and Medicaid (b)).

OM episodes with TTP

OM episodes without TTP

Age class (years) Total Outpatient Inpatient Total Outpatient Inpatient Overall incidence
a)

Commercial/Medicare

0-<1 4278.0 4273.1 49 62,004.6 61,989.8 14.8 66,282.6
1-<2 6089.9 6080.7 9.2 88,499.1 88,487.1 12.0 94,589.0
2-<3 3010.7 3009.2 1.5 62,300.5 62,296.8 3.7 65,311.2
3-<4 1876.7 1874.6 2.1 48,980.6 48,976.4 4.2 50,857.3
4-<5 1379.8 1378.2 1.7 40,692.0 40,688.7 33 42,071.8
All (0-<5) 3233.2 32295 3.7 59,492.7 59,485.2 7.5 62,725.9
b)

Medicaid

0-<1 2209.7 2205.8 39 62,193.9 62,169.1 249 64,403.7
1-<2 4611.0 4602.7 83 83,553.9 83,535.0 18.8 88,164.8
2-<3 2467.4 2464.6 29 51,736.7 51,726.9 9.7 54,204.1
3-<4 1592.6 1590.8 1.8 37,699.5 37,694.2 53 39,2921
4-<5 1274.0 1271.7 23 32,044.4 32,040.5 39 33,3184
All (0-<5) 2404.5 2400.7 3.8 53,469.7 53,456.8 12.9 55,874.2

Commercial, Commercial Claims and Encounters.

Table 3. Incidence rate of otitis media (OM) episodes with and without hearing loss, and with or without tympanostomy tube placement (TTP) per 100,000 person-

years (Marketscan, 2016-June 2018, Commercial/Medicare (a) and Medicaid (b)).

OM episodes with hearing loss

OM episodes without hearing loss

Age class (years) Total Without TTP With TTP Total Without TTP With TTP Overall incidence
a)

Commercial/Medicare

0-<1 15144 709.0 805.3 64,768.2 61,295.6 3472.7 66,282.6
1-<2 21101 1066.1 1044.0 92,478.9 87,433.0 5045.9 94,589.0
2-<3 1340.5 845.4 495.1 63,970.8 61,455.1 2515.6 65,311.2
3-<4 1261.0 868.9 392.1 49,596.3 48,111.7 1484.6 50,857.3
4-<5 1205.7 886.1 319.7 40,866.1 39,805.9 1060.2 42,071.8
All (0-<5) 1468.2 870.7 597.5 61,257.7 58,622.0 2635.7 62,725.9
b)

Medicaid

0-<1 951.8 491.9 459.9 63,451.9 61,702.0 1749.9 64,403.7
1-<2 1655.9 863.5 792.4 86,508.9 82,690.4 3818.6 88,164.8
2-<3 11211 694.4 426.6 53,083.0 51,042.2 2040.8 54,204.1
3-<4 9314 614.8 316.6 38,360.7 37,084.7 1276.0 39,292.1
4-<5 935.6 624.5 3111 32,382.8 31,4199 962.9 33,3184
All (0-<5) 1109.0 650.4 458.6 54,765.2 52,8193 1945.9 55,874.2

Commercial, Commercial Claims and Encounters.

The estimated incidence rate of OM in children less than 5
years of age was 62,726 and 55,874 per 100,000 person-years
(Commercial/Medicare and Medicaid databases, respectively).
Disease incidence peaked at 9-<12 months of age, highlighting
the need for early prophylactic intervention during infancy,
prior to the rapid upscale in incidence that starts at 6 months
of age. We estimate that the total medical costs associated with
OM in children under 5 years of age in the US was $4.8 billion
in 2020. Half of this amount was incurred by uncomplicated
OM managed as an outpatient, and a further 37% was incurred
by patients with OM who underwent TTP. A total of 2% of
children with OM had an ICD-10 diagnosis code for hearing
loss. However, the treatment of OM with hearing loss
accounted for 13% of the total costs incurred, pointing to
high resource use by this subgroup. Although we could not
confirm a cause and effect relationship between OM and
hearing loss, we assumed causality between claims for OM
and hearing loss, an approach supported by data showing

that OM causes 64% of hearing loss in children.'"*'*> The
costs incurred by the management of hearing loss in our
study may be underestimated because of truncation of follow-
up after 1 year, and because only 1 diagnosis of hearing loss
was included per child.

Our study contributes to a picture of the OM burden in
the US along with other studies that together highlight
different aspects of this burden. Hu et al., 2022, Tong
et al. 2018, and Suaya et al. 2018 have all recently pub-
lished studies reporting on the OM clinical and/or cost
burden using different databases (MarketScan, National
Disease & Therapeutic Index), age groups of interest (up
to age 18 years), and outcome variables (such as acute otitis
media, complications, prescriptions).””® Although not
directly comparable, the studies are aligned in concluding
that the burden of OM or acute OM and associated costs,
remain high across all age groups despite overall reduc-
tions in the incidence rate of OM observed in the post-
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Table 4. Mean (standard deviation) costs of otitis media (OM) episodes in patients who underwent
tympanostomy tube placement (TTP), and in patients with post-otitis hearing loss (HL).

Commercial/Medicare Medicaid
All OM
Any OM episode $532 (1562) $294 (695)
Any outpatient OM episode $529 (1541) $292 (648)

Any inpatient OM episode

Any OM episode with TTP
Outpatient OM episode with TTP
Inpatient OM episode with TTP
Any OM episode without TTP
Outpatient OM episode without TTP
Inpatient OM episode without TTP
OM in patients with or without HL
Any OM episode with HL

OM with HL with TTP

OM with HL without TTP

Any OM episode without HL

OM without HL with TTP

OM without HL without TTP
Outpatient OM without HL or TTP
In patient OM without HL or TTP

$15,243 (12,553)
$5349 (3726)

$7089 (13,053)
$2273 (1978)

$5329 (3654) $2253 (1645)
$23,037 (12,963) $16,756 (26,065)
$269 (689) $207 (392)
$267 (667) $206 (379)

$11,346 (10,395) $4673 (4534)

$3062 (4099) $1872 (2136)
$5846 (3822) $2638 (1970)
$1107 (3013) $1242 (2059)
$473 (1396) $256 (568)
$5239 (3695) $2149 (1966)
$256 (583) $193 (288)
$255 (558) $192 (271)
$11,309 (10,522) $4629 (4562)

Commercial, Commercial Claims and Encounters.
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Figure 3. Estimate of the distribution of total medical costs associated with otitis
media in the United States in 2020. HL, hearing loss; OM, otitis media; TTP,
tympanostomy tube placement, Outpatient OM, OM with TPP, and inpatient
OM are OM without HL. OM with HL - almost all were treated as outpatients
and around 40% required TTP.

PCV period. All studies point to a very high burden in the
first years of life, and annual costs to the health system of
$4-5 billion. The true cost is likely to be considerably
higher, given that none of the studies captured all potential
associated costs, such as hearing loss which was only cap-
tured in the present study. A recent systematic review
highlighted significant variability in the incidence rates of
acute OM, ranging from 630 cases per 100,000 person
years in Iceland (children aged 3 to <7years in
2011-2013) to 62,400 in the Netherlands (children aged

6-12 months in 2008-2014).'® Similarly, there was a high
variability in the economic burden estimates across
European countries, with the United Kingdom showing
a remarkably low cost per OM episode. This variability
might be attributed to differences in the definitions of
OM, the age groups studied, calculation methods, and
different healthcare systems, among other factors. Despite
this variability, these data underscore the persistent burden
of pneumococcal OM, as demonstrated in the current
study.

Nonetheless, the clinical and economic burden of OM has
decreased following the introduction of PCV.>* This burden
appears higher than other pediatric respiratory diseases, such as
respiratory syncytial virus (RSV), for which prophylactic inter-
ventions have only recently become available.'” In the US, RSV
treatment for children costs $709.6 million annually,'® com-
pared to $4.8 billion for OM (as demonstrated in this study).
Of note, these figures should also be considered in light of the
multi-pathogenic nature of OM, involving multiple bacterial
and viral etiologies. Direct costs for RSV are driven mainly by
hospitalizations (66.5%) and emergency visits (23.9%), while
costs related to outpatient care are relatively low (9.6%).'®
Among children with RSV-related illnesses, 3% are hospitalized,
25% are treated in emergency departments, and 73% are treated
by pediatric practices.'” Potential limitations of our study relate
to the representativeness of the databases and the nonrandom
selection of those enrolled. Large employers may be over-
represented in Commercial, and the Medicaid data are based
on a convenience sample from 9 to 12 states. Clinical data such
as clinical symptoms, disease severity, and reasons for clinical
decision-making are not captured in claims databases, prevent-
ing assessment of etiology or causality. Moreover, we assumed
a 30-day interval between individual OM episodes but this could
not be clinically confirmed. Finally, the seasonal respiratory
virus activity over the 2 years of the study may have influenced
the results. This study aimed to assess direct medical costs from
the healthcare payer perspective; however, future research
should also consider incorporating indirect costs and employing



appropriate economic models for a comprehensive evaluation
of the economic burden of OM.

In conclusion, our study highlights that the clinical and
economic burden attributable to OM in the US continues to
be substantial in American children under 5 years. PCVs pro-
vide only modest efficacy against mucosal infections such as
OM, moreover other bacterial and viral pathogens cause OM;
thus, novel and broad preventive approaches are needed to
improve protection against OM.? This is the first study of its
kind to provide detailed information on the age-specific inci-
dence of OM and incidence of hearing loss and TTP among the
US pediatric population utilizing robust methodology and
a large sample size. The study results could potentially guide
policymakers considering age-specific interventions to reduce
OM. Potential policy measures include improved vaccination
strategies, such as the development of next-generation PCV
vaccines covering additional serotypes and vaccines targeting
pathogens associated with OM, such as RSV, NTHi, and
Moraxella catarrhalis.
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