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Background: Peanut allergy (PA) affects ~1.6 million US children. The current standard of care is
strict avoidance and prompt reaction treatment. PA healthcare costs and healthcare resource
utilization (HCRU) are poorly understood.

Objective: To estimate PA healthcare costs and HCRU using a nationally representative
commercial payer database.

Methods: The IBM MarketScan ® Commercial Claims and Encounters Database was examined
for PA diagnosis/reaction codes between January 2011 and October 2015 in patients <64 years,
with age cohort—matched controls. Outcomes were measured 12 months before and after the
first claim date. Healthcare costs and HCRU were compared using Student’s t-tests and chi-
square tests.

Results: Patients with a PA-related diagnostic code (n=41,675) incurred almost double all-cause
healthcare costs versus controls ($6436 vs $3493, P <0.001), mainly from inpatient and
outpatient medical costs (55002 vs $2832, P <0.001). Over 1/3 of the PA group patients (36%)
had a code indicative of an anaphylactic reaction during follow-up. Mean PA or reaction-related
code costs per visit totaled $7921 for hospitalizations and $1115 for emergency department
(ED) visits. Costs were 30% lower in patients with asthma codes without PA codes versus those
with both codes (55678 vs $8112, P <0.001); all-cause ED costs were more than double in
patients with atopic dermatitis codes with PA codes versus those without PA codes ($654 vs
$308, P <0.001).

Conclusion: National commercial payer claims data indicate a significant healthcare burden
associated with a PA-related code, including over $6400/patient in annual allcause costs and
increased healthcare utilization.
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I ntroduction

Peanut allergy (PA) is a common pediatric foodrgitewith an estimated US prevalence
between 1.4% and 4.6%, depending on the methodaisey for assessmelftThis estimated
prevalence has increased more than 4-fold sincg29PA is often a lifelong allergy, outgrown
in only approximately 22%—31% of childrémnd due to this persistence, at least 1.8% of US
adults report having PAFood allergy is a leading cause of anaphylaxisranmth children
and adult$:” PA, in particular, is a source of significant midity, with reaction severity poorly
predicted® ! Recent estimates indicate that 42% of children-&516 of adults with food
allergy report suffering at least one severe readt their lifetime, leading to significant
emergency and advance care costs and utilizafit\While food allergy-related fatality is rare
(1-2 cases per million person-years), the availdhta suggest that PA is a leading cause of
food allergy-related fatality among teenagers amuhyg adults:***?In addition, PA is associated
with reduced health-related quality of life (HRQQQhigh anxiety, poor self-efficacy, and poor

coping/adaptation among both affected individuals their caregiver§®™®

New paradigms of food introduction are expectedrevent many (but not all) cases of PA
through the early introduction of peanut in thetfiyear of life'®?* In addition, novel
immunotherapies may increase reaction thresholéfi@ting doses in patients with PA by
gradual desensitizatidd>>which can potentially augment the current standéchre of strict
peanut avoidanc®?’However, while treatment options are emerging,etes limited by the
lack of long-term safety and efficacy data to ustierd the long-term effects such treatment
options may have, as well as how treatment may étrfjpéure healthcare resource utilization

(HCRU)26%7
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There are limited data available that detail thaltheand economic burdens that food allergy
may place on the healthcare system, including af$#«CRU?**°One large study from 2013
estimated food allergy had a societal cost of $pdlidn ($4184/affected individual), most of
which stemmed from indirect as opposed to diredio® costs, and indicated that these cost
burdens were not experienced equally along rathmiie and socioeconomic demograpHits.

This analysis did not partition costs for indivitlallergens. However, a more recent white paper
analysis by FAIR Health, Inc. explored private iresiwclaims data for all food allergens, noting
significant increases in food allergy-related claifmcluding claims for anaphylaxis from

foods), but this analysis was largely descriptif/éhe increasing trends, contained minimal data
on costs and disposition of costs, and did notdaucost differentials for any particular allergy

type related to specific patterns of HCRU.

A contemporary understanding of the HCRU burdeRAfis needed to clarify areas where
future prevention and treatment options could bmatimal benefit. While recent cost-
effectiveness analyses have created a better wadensg of critical levers to optimize health
and economic benefits of both PA prevention throegtty introduction and treatment through
peanut immunotherapies, evidence suggests thautiden of PA will remain significant from a
societal perspectiv&:?’ This study was therefore undertaken to examinelin&spatterns of
HCRU in PA, including determination of the ovetalirden of illness, treatment patterns, and
incremental healthcare costs among patients witla&Ass different ages, using a nationally

representative commercial payer database.

M ethods

Data source
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This is an observational retrospective cohort asialysing de-identified US administrative
claims data for the period from January 1, 201@ugh October 31, 2016, obtained from the
IBM MarketScan Commercial Claims and Encountersabas€e’ This claims database contains
the inpatient, outpatient, and outpatient presiotiptirug experience of approximately 135
million employees and their dependents, covere@uadariety of fee-for-service and managed
care health plans, including exclusive provideraoigations, preferred provider organizations,
point of service plans, indemnity plans, and heal#iintenance organizations, including
approximately 24.4 million lives in 2016. The datab also provides detailed cost (paid
amounts, not just payment claims), utilization, antcomes data for healthcare services
performed in both inpatient and outpatient settifigge medical claims are linked to outpatient
prescription drug claims and person-level enrolihtata using unique enrollee identifiers. All
study data were obtained using International Cliaasion of Diseases, 9th and 10th Revisions,
Clinical Modification (ICD-9-CM and ICD-10-CM) code Current Procedural Terminology, 4th

edition codes, Healthcare Common Procedure Codyste® codes, and National Drug Codes.

Patient selection and cohort assignment

Cases: Individuals with1 inpatient (in the primary position) or outpati€imt any position)
medical claim with a diagnosis of PA or PA-relatathphylactic reaction (ICD-9-CM codes:
V15.01 and 995.61; ICD-10-CM codes: Z91.010, T78A1T78.01XD, and T78.01XS) were
eligible for inclusion in the PA cohort (hereineefed to as the PA group, specifically
referencing someone with a diagnostic code for FAg date of the first eligible claim was

defined as the index date. Patients in the PA gveene stratified into four age groups: 0-3 years
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old (infant), 4—11 years old (child), 12—-18 yeald @dolescent/teen), and 19-64 years old

(adult).

Controls: Individuals in the MarketScan database withoutagosis code for PA or a PA-
related anaphylactic reaction between January 0 26d September 30, 2016 were eligible for
inclusion in the control cohort. Index dates fontrols were randomly assigned based on the
index date distribution of the PA cases. Contraigoas were randomly selected from the subset
of the eligible population (N=16,044,824) to assknpopulation that was direct matched 1:1
to the PA group patients based on age group, gegeegraphic region, index year, and

insurance plan type.

Exclusion Criteria: All PA group and control patients were required&s64 years old on the
index date and be continuously enrolled in the Mt8kan database with medical and pharmacy
benefits for 12 months before (baseline) and 12thwoafter (follow-up) the index date. The
presence or absence of additional food allergynaat or other allergy diagnosis was not an

exclusion criterion for the PA group.

Outcomes

Demographic characteristics, including age, sedexnyear, geographic region, and insurance
plan type were captured on the index date. Geograpbions were classified as Northeast,
North Central, South, West, and unreported. Baseliimical characteristics, including the
number of unique medications and the number ofuenijagnosis codes, were recorded for the
baseline period. PA code-related treatment patteans evaluated for the follow-up period and
included physician office visits by specialty (efjergist, pediatrician, general practitioner) and

services/medications (eg, epinephrine autoinjeattnamuscular (IM) and intravenous (1V)
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corticosteroids, and use of a nebulizer). All-caarsé PA code-related HCRU and costs,
including inpatient, outpatient (ED visits, ambutarservices, urgent care facility visits,
physician office visits, and other outpatient seeg), and outpatient pharmacy services, were
documented for the 12-month follow-up period. Adluse utilization included any inpatient
admission, ED visit, office visit, other outpatiesgrvices, and outpatient prescriptions. PA code-
related costs and utilizations were specificallfirdel as a PA or PA-reaction diagnosis in a
primary position for inpatient claims and any piasitfor outpatient claims and office
administered medications, including epinephrinenctable (IM and V) steroids for outpatient
claims. Pharmacy claims accompanying a PA diagnaostie included antihistamines,
corticosteroids, mast cell stabilizers, leukotrieaeeptor inhibitors, nasal anticholinergics,

decongestants, and immunomodulators.

Costs represent the paid amounts of fully adjuditataims, including insurer and health plan
payments as well as patient cost-sharing in tha fafrcopayment, deductible, and coinsurance.
All costs are reported as per-person per-year ard adjusted to 2016 US dollars using the

medical care component of the Consumer Price Ifdex.

Analyses

Mean and standard deviation (SD) were reporteddatinuous variables, and statistical
significance was determined using paired t-testxjlrencies and percentages were reported for
categorical variables, and statistical significamees determined using McNemar’s test. Trends
were explored across prespecified age stratifinatfor sensitivity analyses. In the matched
cohort analysis, standardized differences werertega@o examine the balance among the

matched factors, with a difference of <0.1 con®deaacceptable. The alpha level for all
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statistical tests was 0.05. All data analyses werelucted using SAS version 9.4 (SAS Inc.,

Cary, NC).

Approval

All study data were accessed with protocols comphath US patient confidentiality
requirements, including the Health Insurance Pdityland Accountability Act of 1996
regulations (HIPAA). Because all databases usdderstudy were fully de-identified before
analysis and HIPPA compliant, and because the stigbgot involve the collection, use, or
transmittal of individually identifiable data, thésudy was not considered as human subjects

research and did not require institutional revieard review and approval.

Results

Demographics

Of the 109,596 patients in the MarketScan Commikdeatabase between January 1, 2010 and
September 30, 2016 with a diagnostic code for Pé\,(ehe PA group, as described in the
methods), there were 41,744 patients who met alinttlusion criteria (Figure 1). The index
event for 69% of patients (n=28,787) was a specléan of PA diagnosis, while the index event
for the remaining 31% of patients (n=12,957) wasagnosis claim of an anaphylactic reaction
to peanut. There were 16,044,824 patients meelimgchusion criteria for the control group,
from which 1,222,108 patients were randomly setétbdebe matched 1:1 to the PA group for a
final enroliment of 41,675 control patients. Patsewith a PA code who could not be directly
matched to a control (n=69) were excluded fromatihalysis, for a total of 41,675 patients in the

PA group.
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The mean age of all patients in the PA group was {@ars old, the largest proportion between
ages 4 and 11 years (44%), 57.9% were male, and8t®from the South geographic region.
Table 1 details the baseline differences betweeunpy along year of index claim, insurance
type, claim numbers, and total costs. Individualthe PA group had a significantly higher
frequency of multiple atopic comorbidities, incladiasthma (35.6% vs 0.2%x0.001), atopic
dermatitis (16% vs 0.49<0.001), and allergic rhinitis (43.1% vs 6®0.001). PA group
patients had a higher mean number of 3-digit ICD®%dde diagnoses than matched controls

(7.9 vs 6.2 code$<0.001).

Utilization
Routine and Emergency Services

During the 12-month follow-up period, 58.5% of thA group versus 6.5% of controls
(P<0.001) haa1 allergist visit (Table 2). The mean number ofqua days in a year with an
allergist visit in the PA group was 2.1. Similaréysignificantly higher proportion of children up
to age 18 years in the PA group had a pediatriisihh and there was a significantly higher
mean number of pediatrician visits compared withcimad controls (Table 2). Additionally,
significantly more individuals in the PA group hiexdre all-cause physician office visits (98.8%
vs 89.4%P<0.001), ED visits (32.8% vs 19.6850.001), ambulance services (7.6% vs 3.7%,
P<0.001), urgent care visits (7.7% vs 6.2260.001), and inpatient admissions (4.7% vs 2.1%,
P<0.001) than the matched controls (Table 3, eFiglrds a marker of the potential severity of
the underlying PA among those in the PA group,rduthe 12-month follow-up period, 36.0%
of all PA group patients had a claim for an anapbtyt reaction, and 14.3% had an ED visit

related to PA (Figure 2).
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Medications

PA group patients filled a mean 5.0 unique mediceti(vs 3.4 in controls) and had 7.9 unique
medical diagnoses (vs 6.2 in controls) during thgeline period when evaluated by National
Drug Code (NDC) (Table 1). During the 12-month pdyi4.5% vs 2.8% of PA group used a
nebulizer P<0.001) and 6.3% vs 2.6%<0.001) had1 claim for an injectable steroid
medication compared with controls, although thesa@ated to all-cause claims and not
specifically to PA. On average, PA group patient®wtilized epinephrine had claims for 1.5
epinephrine autoinjector products during the fologvperiod (Table 2). Notably, 34.8% of the

PA group patients did not fill an autoinjector pmestion.

Healthcare costs

Total mean per-patient annual all-cause healthoasts among the PA group were $6436
compared with $3493 in controle<€0.001) (Table 3, eFigure 1). This was driven bylite
costs ($5002 in the PA group vs $2832 in cont®€).001). The mean costs of a PA-related
hospitalization and ED visit in the PA group patgewere $7921 and $1115. Among patients
with >1 claim, the mean cost of a PA-related ambulanogcsg urgent care service, or
physician office visit was $784, $78 or $134, resipely. Total mean, annual direct PA-related
healthcare costs (including inpatient, outpatiant] pharmacy) for the PA group were $1490 per
patient. Control patients spent an average of $tiially on outpatient pharmaceuticals,
including epinephrine, antihistamines, corticostgpmast cell stabilizers, leukotriene
inhibitors, nasal anticholinergics, decongestaats, immunomodulators. By comparison, PA
group patients spent $806 on pharmaceuticals,dimauan average of $608 attributable to the

cost of branded epinephrine devices.
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Cost Variation

Costs were subject to variation based on selectiegrsups. Patients with diagnostic codes for
asthma in the PA group had significantly highercallise costs than PA group patients without
asthma codes ($8112 vs $56P80.001). Similarly, patients in the PA group wheahad
diagnostic codes for atopic dermatitis had sigaifity higher all-cause ED costs compared with
controls ($654 vs $308<0.001). When specifically looking at costs amohijdren ages 4-11
years and 12-18 years, similar trends were showmsignificant cost differences noted

between the PA and control groups (Table 3).

Discussion

Commercial claims data from a large national dagalsaiggest significant financial and HCRU
burden associated with a diagnostic code for PApayed with matched controls without a PA
diagnosis. These costs are significantly higherrfpatient services, outpatient services,
emergency medical services (including transpomatiand pharmacy services. As well, the
overall visit frequency and proportion of subjeatitizing specific healthcare services are
significantly greater among those in the PA groapsus matched controls without PA codes.
PA is differentiated from other food allergies besa it is responsible for a larger proportion of
food anaphylaxis and persistent adult food allefigherefore, understanding the unique patterns
of services and costs potentially associated withsHmportant in light of emerging PA
treatment options, given peanut is the first abertp be prioritized for FDA-approved
treatments$/*3**Such therapies have been shown to have poteatialvpys to cost-
effectiveness, so a better understanding of theifsp@A health economics apart from other

foods can enhance and underscore the health andra@mimpact of PA therapi€s.
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It has been previously suggested in multiple ldogel allergy epidemiologic studies that a
disproportionate percentage of individuals with f#ve suffered a severe reaction, and our data
highlight a similarly high occurrence of coding &evere reactioris’ > However, our data also
demonstrate a high service utilization rate fortacnedical services, and denote the actual
average cost per patient of such services assdaiatie a PA diagnostic code compared with
matched controls without a PA diagnostic code. €lae novel data in that respect. On average
in the 12-month analysis period, in a sample wlapproximately 36% experienced an
anaphylactic reaction related to a PA code, hasi@\ diagnostic code was associated with
costs of $7921 per unique inpatient hospitalizat®#84 per unique ambulance services, and
$1115 per unigue emergency department visit. Attogre patients in the PA group had annual
all-cause healthcare costs $2943 higher than der{##6% of which was directly attributable to a
PA diagnostic code). All these trends held consdandss different ages, reflecting that PA

diagnostic code is associated with higher costs.

Prior economic analysis has confirmed similar ldgiect and indirect medical costs associated
with food allergies, but these are the first datartiquely focus on actual commercial claims
payments associated with PA codes specifically,andindings are somewhat unique. While
many similar trends are noted in comparison torpfada from Patel et al and Gupta et al, there
are some surprising differenc@s®Both Gupta et al and Patel et al, despite lookicrgss all

food allergens and not just PA, noted lower inpdtieffice, ED, and ambulance related costs to
our reported costs, comparatively. Of note, thelRatal costs are approximately 12 years older
than ours, and reflect a different payer subset. Ghpta et al data resulted from a nationally
representative self-report survey where caregiaeigypants reported their estimated frequency

of events comprising total direct and indirect [uating opportunity) care related to food allergy,
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which was then multiplied by the Patel et al castis and Medicare cost data (with post-
stratification survey weights applied). These dse are-2010 costs like Patel et al.
Nonetheless, our data describe a unique and hilgaerexpected (compared with the prior
published data) cost-of-care estimate related ¥inigaa diagnosis of PA, and such data can

greatly inform PA-specific cost-benefit modeling.

There have been limited previous data to help wstded the yearly HCRU of a PA individual.
While it is known that food-allergic patients commhphave other atopic comorbidities such as
asthma, allergic rhinitis, and multiple food alleg these data show a financial disparity
between those with a PA diagnostic code and matcbetiols without PA in terms of basic
service utilization such as pediatric and pediaubspecialist care visits and outpatient
pharmacy costs, with branded epinephrine devicts ecoaking up a large proportion of the cost
difference between groups, even though 34.8% aémistin this study did not fill an
autoinjector prescription, and 41.5% did not vésitallergy specialist during follow-up.

Sensitivity analyses noted that these trends hbakhvexplored within age strata.

Our findings demonstrate that a significant minoat patients with a PA-related code do not fill
prescriptions for epinephrine autoinjectors. Thisonsistent with a previous claims analysis,
which found that 30.4% of patients did not fill @pinephrine autoinjector prescription and
60.2% did not visit an allergy specialist withily@ar of a food allergy-related ED visit for
anaphylaxis®Our study continues to highlight the urgent neeitrjorove epinephrine
autoinjector access (in this case, filling a prgion), echoing prior research that has clearly
identified the need for improved self-injectablengphrine carriage rates in food-allergic
individuals®* It also implies that the total direct cost burdesy be underestimated by patients

not adhering to care recommendations.



244

245

246

247

248

249

250

251

252

253

254

255

256

257

258

259

260

261

262

263

264

265

266

12

There may be some already published solutionslforeduce some of the cost burden
specifically related to PA care that this studynitiféees. Previous work has suggested that
epinephrine pricing significantly exceeds a valasda threshold based on an outcome of
reducing fatal anaphylaxis from peanut, that eginieye has support to exist as a shared public
resource, that fewer devices could be prescrib@adiiduals to stock schools in light of a
universal stock epinephrine strategy at the sclevel (which could provide superior value for
PA reactions), and that immediate emergency medamaice activation upon use of epinephrine

for a reaction to peanut is not cost-effectiveffatients with promptly resolved anaphyla3s’

Limitations

The limitations of the study are like other retresfive studies using claims databases. First,
claims data are subject to underreporting, datengdanitations, and data entry error. Second,
this study was limited to individuals with commednealth coverage. Therefore, the results of
this analysis may not be generalizable to patietts other insurance or without health
insurance coverage, although commercial payersimppproximately 70% of the US
population. Third, this analysis was limited toipats with 24 months of continuous enrollment,
and the results may not be applicable to patienttsless stable health insurance coverage.
Fourth, while these data reflect actual costs pg®sed to claims, a significant strength) related
to ICD9/10 codes for PA, this does not necessariply that every patient captured with these
codes has a valid PA, and there is potential fachassification where a peanut tolerant
individual has been misdiagnosed as peanut allargids living a peanut-allergic lifestyle. This,
however, is the major limitation related to anylgsia of claims. Fifth, the costs being captured
are not necessarily directly attributable to PAatetl care, but rather are occurring in individuals

with this coding in selected positions in the enmdets. This is important because PA may
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involve additional food allergies, asthma, andrgilecomorbidities that could be directly
attributable to some of these costs, althoughishi®ing compared with a matched control group
without a PA diagnostic code to control for thisgibility. Of note, these limitations were all
encountered in the previous published economicyaesalof the cost of food allergy care by
Patel et al and Gupta et al and this situation waitling is not unique to food allergy?*Sixth

and lastly, while we comprehensively evaluatedaficests associated with a PA diagnosis, our

analysis did not investigate indirect costs bop@dtients and families living with PA.

While previous data have noted a significant health service and cost of care related to food
allergy, to our knowledge this is the first studyetxplore payments specifically associated with a
PA diagnostic code using a large, robust commectaains source as opposed to federal data.
Patients with an ICD9/10 diagnostic code relateBAcexperience a significant burden of
disease compared with age-matched controls withieh a diagnostic code for inpatient,
outpatient, emergency medical, and pharmacy castsver $6400 per patient, the all-cause
annual costs associated with a PA-related diagnostie are nearly double those incurred by
individuals without a PA-related diagnostic codbe3e costs of direct medical care exceed
previously published estimates that were generallttypes of food allergy. As novel
approaches to PA prevention and treatment becoooggarated into standard practice, further
research evaluating temporal trends in PA costausihgation will be valuable to better

understand future societal impacts and individustibns of PA.
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Figure Legends

Figure 1. Patient Selection.
'From a subset of 1,222,108 randomly selected eligible individuals without peanut allergy (PA), controls

were matched 1:1 to patients with PA on age, sex, index year, geographic region, and insurance plan type.

Figure 2. Percentage of Peanut Allergy Patients With Peanut Allergy-Specific HCRU.

ED, emergency department; HCRU, healthcare resource utilization.
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Table 1Baseline Patient Characteristics

Peanut Allergy Control
N=41,675 N=41,675
N/Mean %/SD N/Mean  %/SD Std. Diff.

Age (mean, SD) 10.E 11.€ 10.E 11.€ 0.0C
Age (N,%)

0-3 10,77+ 25.9% 10,77¢  25.9% 0.0C

4-11 18,517 44.4% 18,51° 44.4% 0.0c

12-18 699z 16.8% 699: 16.8% 0.0C

19-64 5392 12.9% 539: 12.9% 0.0C
Sex (N, %)

Male 24,14¢ 57.9% 24,14¢ 57.9% 0.0C

Femal 17,52¢ 42.1% 17,52¢ 42.1% 0.0c
Geographic region (N, %)

Northeas 11,30¢ 27.1% 11,30¢ 27.1% 0.0c

North Centre 829¢ 19.9% 829¢ 19.9% 0.0C

Soutt 12,83% 30.8% 13,08° 31.4% 1.3C

Wes 8581 20.6% 8587  20.6% 0.0C

Unknowr 647 1.6% 397 1.0% 5.4C
Insurance plan type (N, %)

Comprehensiy 391 0.9% 391 0.9% 0.0C

PPO/EP( 24.76¢ 59.4% 24,76¢ 59.4% 0.0C

POS with or without capitatic 301¢ 7.2% 301¢ 7.2% 0.0C

HMO 561: 13.5% 561: 13.5% 0.0C

CDHP/HDHF 655¢ 15.7% 655¢ 15.7% 0.0C



Other/Unknowi 132¢ 3.2% 132¢ 3.2% 0.0C
Index year (N, %)
2011 967 23.2% 967 23.2% 0.0C
201z 711¢ 17.1% 711¢ 17.1% 0.0C
201z 781(C 18.7% 781( 18.7% 0.0C
201¢ 9357 22.5% 9357 22.5% 0.0C
201t 771% 18.5% 7715 18.5% 0.0c
Unigue NDCs (mean, SD) 5.C 4.7 3.4 4.z 36.0¢
Unigue 2-digit ICD -9/1C-CM codes 7.€ 5.7 6.2 5.1 32.0z
(mean, SD)
Total healthcare costs (mean, SD) $516¢ $23,35° $371« $23,40¢ 6.2(

CDHP, consumer-driven health plan; EPO, exclusieeider organization; HDHP, high-deductible
health plan; HMO, health maintenance organizatiG-9/10-CM, International Classification of
Diseases, Ninth or Tenth Revision, Clinical Modifion; NDC, national drug code; POS, point of
service; PPO, preferred provider organization; &Bndard deviation; Std. Diff., standardized défere.
'Demographic and clinical characteristics used fieaiimatching 1:1 between peanut allergy and cbntro

patients.
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Table 2 Treatment Patterns

Peanut Allergy Control
N=41,675 N=41,675
N/Mean %/SD N/Mean %/SD P-value
Office visits by physician
specialty
Patients with>1 office visit (N,
%)
Allergy specialis 24,38t 58.5% 2701 6.5% <0.001
Pediatriciar
Aged (-3 year, N=10,77: 920: 85.4% 851( 79.0% <0.001
Aged 411 year, N=18,51 14,64¢ 79.1% 12,67 68.4% <0.001
Aged 1--18 year, N=699: 449¢ 64.3% 349¢ 50.0% <0.001
General practition 15,26 36.6% 14,10: 33.8% <0.007
Other physician tyy 34,27¢ 82.3% 27,20( 65.3% <0.001
Count of visits’ (mean, SD)
Allergy specialis 2.1 5.¢ 0.4 2. <0.001
Pediatricial
Aged (-3 year, N=10,77: 4.¢ 4.4 3.6 3.¢ <0.001
Aged 411 year, N=18,51 3.C 3.5 2.4 2.6 <0.001
Aged 1-18 year, N=699: 2.1 3.1 1.€ 2.€ <0.001
General practition 1.4 4.2 1.1 3.t <0.001
Other physician tyf 5.¢ 12.t 4.2 10.% <0.001

Procedures of interest
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11

12

13

14

Patients with>1 claim (N, %)

Nebulizer utilizatiol 188¢ 4.5% 116¢ 2.8% <0.001
Injectable steroid medicatic 262¢ 6.3% 108¢ 2.6% <0.001
Epinephrine autoinjectc

products 27,179 65.2% 1329 3.2% <0.001

Count of serviced (mean, SD)
Nebulizer utilizatiol 2.€ 2.3 2.7 2.8 0.5¢
Injectable steroid medicatic 1.4 1.1 1.t 1.1 0.38¢
Epinephrine autoinjectc 1.t 0.¢ b, 3 0.7 <0.001
products
Cost<® (mean, SD

Nebulizer utilizatiol $87 $121 $9€ $19¢ 0.11:
Injectable steroid medicatic $22 $5C $14 $27 <0.001
Epinephrine autoinjectc $60¢ $50z $52¢ $41¢€ <0.001

products

SD, standard deviation.

!Among patients in the age subgroup.

“Number of unique days with office visits.

®Counts and costs among patients withclaim of that type.



15 Table 3All-Cause and Peanut Allergy-Related HealthcaréZation and Costs in the Follow-

16  Up Period by Age Group

All Ages Aged 4-11 Years Aged 12-18 Years
Peanut | Control P-value Peanut Control P-value Peanut Control P-value
Allergy Allergy Allergy
N=41,675| N=41,675 N=18,517| N=18,517 N=6992 | N=6992
All-cause
Patients % % % % % %
(N) (N) (N) (N) (N) (N)
Inpatient (IP) 4.7% 2.1% | <0.001 3.1% 1.3% <0.001 5.0% 2.1% <0.001
(1962) (888) (574) (235) (352) (146)
Outpatient (OP) 100%" 92.7% | <0.001 100% 92.5% <0.001 100% 89.9% <0.001
(41,667) | (38,627) (18,517) | (17,125) (6989) (6285)
ED visit 32.8% 19.6% | <0.001 27.3% 17.3% <0.001 35.8% 20.0% <0.001
(13,690) | (8166) (5052) (3196) (2505) (1400)
Ambulance 7.6% 3.7% | <0.001 4.9% 2.4% <0.001 9.6% 4.0% <0.001
services (3175) | (1542) (911) (444) (668) (279)
Urgent care 7.7% 6.2% | <0.001 7.3% 6.3% <0.001 7.3% 5.6% <0.001
facility visit (3218) (2603) (1355) (1163) (510) (393)
Physician office 98.8% 89.4% | <0.001 99.2% 88.7% <0.001 98.1% 85.6% <0.001
visit (41,185) | (37,262) (18,373) | (16,433) (6862) (5988)
Other OP 97.6% 85.5% | <0.001 97.4% 84.0% <0.001 96.5% 82.2% <0.001
(40,675) | (35,613) (18,039) | (15,558) (6749) (5745)
Pharmacy 94.3% 73.3% | <0.001 94.4% 71.0% <0.001 93.0% 72.3% <0.001
(39,283) | (30,559) (17,489) | (13,140) (6504) (5053)
Cost per event Mean Mean Mean Mean Mean Mean




Inpatient (IP) $19,484 $26,751 $15,610 $22,495 $27,554 $22,142
ED visit $928 $801 $846 $757 $997 $850
Ambulance services ~ $684 $712 $672 $685 $659 $647
Urgent care facility $79 $80 $81 $80 $73 $74
visit
Physician office $116 $106 $115 $105 $117 $108
visit
Costs Mean Mean Mean Mean Mean Mean
(SD) (SD) (SD) (SD) (SD) (SD)
Total $6436 $3493| <0.001 $4818 $2540 <0.001 $8138 $3798 <0.001
(IP+OP+pharmacy) ($25,165)| ($23,217) ($14,184)| ($18,383) ($40,321)| ($18,839)
Medical $5002 $2832 $3448 $2048 $6343 $2890
(IP+OP) ($24,160) | ($22,132)| <0.001] | ($12,986)| ($17,600) <0.001 | ($38,783)| ($17,187) <0.00
IP $1219 $721 $602 $414 $2053 $684
($19,040) | ($18,158)| <0.001 ($6,972) | ($13,182) <0.001 | ($32,876)| ($14,171) <0.00
OP $3783 $2111 <0.001 $2847 $1634 <0.001 $4290 $2206 <0.001
($10,281) | ($8508) ($9,054) | ($8810) ($11,096)| ($6902)
Pharmacy $1434 $661 <0.001 $1370 $492 <0.001 $1795 $907 <0.001
($4248) | ($4900) ($4078) | ($2407) ($5740) | ($5836)
PA-related
Number of % % % % % %
patients (N) (N) (N) (N) (N) (N)
IP? 0.3% 0.0% <0.001 0.2% 0.0% <0.001 0.4% 0.0% <0.001
(143) (0) (36) (0) (28) (0)
(0] 4 98.5% 2.6% <0.001 98.9% 1.1% <0.001 98.3% 3.0% <0.001
(41,070) | (1094) (18,318) | (211) (6871) (210)
ED visit 14.3% 0.0% <0.001 10.7% 0.0% <0.001 18.4% 0.0% <0.001
(5954) (0) (1,978) (0) (1289) (0)




Ambulance 0.4% 0.0% <0.001 0.3% 0.0% <0.001 0.5% 0.0% <0.001
services (159) 3) (52) (2) (34) 0)
Urgent care 0.9% 0.1% <0.001 0.7% 0.1% <0.001 1.0% 0.2% <0.001
facility visit (367) (62) (137) (13) (68) (15)
Physician office 79.1% 0.0% <0.001] 83.3% 0.0% <0.001] 74.4% 0.0% <0.001
visit (32,967) 0) (15,418) (0) (5199) (0)
Other outpatient 68.1% 2.5% <0.001 67.9% 1.1% <0.001 65.7% 2.8% <0.001
(28,401) | (1037) (12,569) | (196) (4596) (196)
Pharmacy 82.1% 27.5% <0.001 86.2% 28.6% <0.001 79.4% 25.6% <0.001
(34,214) | (11,468) (15,960) | (5298) (5550) | (1,789)
Cost per event Mean Mean Mean Mean Mean Mean
Inpatient (IP) $7921 - $6186 - $9130 -
ED visit $1115 - $1071 - $1149 -
Ambulance services ~ $784 $6 $665 $8 $547 -
Urgent care facility $78 $10
visit $89 $13 $84 $12
Physician office $134 -
visit $129 - $131 -
Costs Mean Mean Mean Mean Mean Mean
(SD) (SD) (SD) (SD) (SD) (SD)
Total $1490 | $159 <0.001] $1453 $154 <0.001] $1626 $152 <0.001
(IP+OP+pharmacy) ($2701) |($1282) ($1891) | ($1138) ($4232) | ($1265)
Medical $684 $0 <0.001 $579 $0 <0.001 $804 $0 <0.001
(IP+OP) ($1763) ($5) ($1278) ($2) ($2497) ($4)
IP $27 $0 <0.001] $12 $0 <0.001] $37 $0 <0.001
($576) ($0) ($317) ($0) ($700) ($0)
OP $657 $0 <0.001 $567 $0 <0.001 $768 $0 <0.001
($1657) ($5) ($1239) ($2) ($2363) ($4)




Pharmacy $806 $159 | <0.001 $873 $154 <0.001] $821 $152 <0.001

($1995) | ($1282) ($1351) | ($1138) ($3297) | ($1265)

17  ED, emergency department; PA, peanut allergy; $ihdard deviation.

18  'The actual percentage is 99.98% (rounded to 10@¥)esenting 41,667 individuals out of a total of
19 41,675 individuals in the PA group.

20  “Costs represent the paid amounts of fully adjuditataims, including insurer and health plan paymen
21 as well as patient cost-sharing in the form of gopent, deductible, and coinsurance.

22 3Peanut allergy- or reaction-related utilization @ndts included peanut allergy or reaction diagnivsa
23  primary position for inpatient claims and any piositfor outpatient claims, and office-administered
24  medications (Healthcare Common Procedure CodinteBysincluding epinephrine and injectable
25  steroids for outpatient claims.

26  “Peanut allergy- or diagnosis-associated pharmastg ezere captured with new drug codes for

27  epinephrine, antihistamines, corticosteroids, maktstabilizers, leukotriene inhibitors, nasal

28 anticholinergics, decongestants, and immunomodigato

29
30
31

32



Figure 1

Patients without evidence of PA or PA treatment
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Index dates were randomly assigned based on
distribution of PA cases
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Figure 2
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eFigure 1: All-Cause Healthcare Cost and Resource Utilization
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