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Clinical Implications:

Children with IgE-mediated food allergy had better HRQOL in parent-perceived physical
functioning scores compared to eosinophilic esophagitis. HRQOL was lower in
eosinophilic esophagitis patients treated with PPIs versus without PPIs. Privately insured

patients had better HRQOL than Medicaid patients.

IgE-mediated food allergy (FA) and eosinophilic esophagitis (EOE), are chronic, common
conditions that affect all aspects of health in pediatric patients'?. Socioeconomic
differences can impact care of these patients. For example, insurance type and race
have been shown to influence disease severity and treatment adherence in children with
FA**. Various features of health-related quality of life (HRQOL) in FA and EoE have
been studied previously™?, though without direct comparison of the two. Given IgE-FA
can co-exist in 24-68%" of patients with EOE and symptoms can differ greatly between
FA and EOE, it is important to compare how each of these diseases impact HRQOL.
Additionally, effects of treatment strategies on HRQOL have been studied for FA, but not
as much for EOE™2. The aim of this study was to explore differences in HRQOL between
children with FA and EoE and assess demographic and treatment factors associated
with HRQOL. We hypothesized that EoE patients would have lower HRQOL than FA

patients and insurance type would be associated with HRQOL.

We conducted a retrospective cohort study evaluating HRQOL differences in children
aged 2-18 years with FA, EoE or both diagnoses, from 2014-2017 through a
Medicare/Medicaid program evaluating healthcare metrics. The Baylor IRB approved
this study. Patients were evaluated at their initial visit at Texas Children’s Hospital
Allergy/Immunology or Eosinophilic Gastrointestinal Disease Clinics. FA cases were

diagnosed by allergists, using a combination of clinical history, skin prick testing, specific
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IgE-mediated blood testing, and oral food challenges. EoE was diagnosed with a
combination of clinical symptoms and endoscopic findings under the care of both
allergists and gastroenterologists. Exclusion diagnoses included oral allergy syndrome
and eosinophilic gastrointestinal disease without FA/EOE. The validated PedsQL™
(Generic Core Scale) survey® contained 23 questions, scoring 0-100, and averaged
towards one total and four subset scores (physical functioning scores (physical-FS),
emotional functioning scores (emotional-FS), social functioning scores (social-FS) and

school functioning scores (school-FS)). Higher scores indicated better HRQOL. The

survey-respondent was child and/or parent, though the subject was always the child.

Simple linear regressions were used to evaluate differences in total or subset scores
among child characteristics (for diagnosis FA, EoE, both FA +EoOE, insurance type, age,
EoE treatment type, gender, race, number of food allergies), with separate analyses for
child and parent-perceived scores. Previously validated minimal clinically meaningful
differences were used® for child and parent-perceived scores, respectively, as follows:
4.36 and 4.50 points for total scores, 6.66 and 6.92 points for physical-FS, 8.94 and 7.79
points for emotional-FS, 8.36 and 8.98 points for social-FS and 9.12 and 9.67 points for
school-FS. Factors significant at p<0.05 level were included in the multiple linear
regression analysis. All comparisons of HRQOL were adjusted for diagnosis, age, and
insurance type. Intraclass correlation coefficients (ICC) were calculated between parent-

perceived and child scores.

Two-hundred-eighty surveys were completed for 174 child subjects. Of 140 children
ages 2-12 years, 67(47.9%) had only parent-perceived surveys and 73(52.1%) had child
and parent-perceived surveys completed. Of 34 children ages 13-18 years, 1(2.9%) had

a child survey only and 33(97.1%) had child and parent-perceived surveys completed.
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Subject demographics were divided as follows—by gender: 78 (44.8%) female and 96
(55.2%) male, by diagnosis: 146 (83.9%) with FA-only, 10 (5.7%) with FA-and-EoE and
18 (10.3%) with EoE only, by race: 33 (19.2%) African American, 19 (11.0%) Asian, 79
(45.9%) Caucasian, 41 (23.8%) Hispanic, 2 unknown and by insurance type: 66 (37.9%)
with Medicaid and 108 (62.1%) with private insurance. There was moderate agreement
between child and parent-perceived total scores(ICC=0.63), emotional-FS(ICC=0.50),
physical-FS(ICC=0.53), and school-FS(ICC=0.72) and poor agreement in social-

FS(ICC=0.43).

Significant associations between average HRQOL scores and diagnosis, EOE treatment,
insurance type and age are described below. There were no significant differences
found related to gender, race or number of food allergies. FA-only patients had parent-
perceived physical-FS 12.64 points higher than EoE-only patients
(95%Cl1:4.91,20.36;p=0.002) after adjusting for age and insurance (Table 1). Although
not significant at p<0.05, parent-perceived physical-FS were 10.68 points higher in FA-
plus-EoE patients versus EoE-only patients (95%Cl:-0.97,22.32;p=0.072). There were
no significant differences related to diagnosis in parent-perceived total, emotional-FS,

social-FS, school-FS or any child scores.

In regards to types of treatment, EOE patients were on proton pump inhibitors (PPIs)
(17/28), steroids (11/28), elimination diet (23/28), or no treatment (2/28) prior to initial
visit. EOE patients treated with PPIs had a child school-FS 16.0 points lower (95%CI:-
28.77,-3.23,p=0.016) than EoE patients not on PPIs (Supplemental Figure E1), and did
not significantly depend on whether a patient had FA. Interactions between treatments

were not significant. There were no significant differences related to treatment type in
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any parent-perceived scores or child total score, emotional-FS, physical-FS, or social-

FS.

After controlling for diagnosis and child age, parent-perceived physical-FS were 6.89
points higher (95%Cl:2.18,11.60;p=0.004) among patients with private insurance versus
Medicaid. Child total scores, emotional-FS, physical-FS and social-FS were 7.70
(95%C]I:1.60,13.87;p=0.014), 9.48 (95%CI:0.79,18.16;p=0.033), 7.82
(95%CI:1.07,14.57;p=0.024) and 8.96 (95%CIl.:2.28,15.64;p=0.009) points higher,
respectively, among privately insured versus Medicaid patients. (Figure 1.) There were
no significant differences related to insurance type in parent-perceived total, emotional-

FS, social-FS, school-FS or child school-FS.

After controlling for diagnosis and insurance, parent-perceived total scores and physical-
FS decreased by 0.71 (95%Cl:-1.21,-0.21;p=0.006) and 0.66 (95%CI:-1.21,-
0.12;p=0.017) points per year increase in child's age, respectively. Child social-FS
increased by 1.30 points per year increase in child age (95%CI:0.33,2.27;p=0.009).
(Supplemental Figure E2.) There were no significant differences related to age in parent-
perceived emotional-FS, social-FS, school-FS or child total, physical-FS, emotional-FS

or school-FS.

Overall, FA-only patients had significantly higher parent-perceived physical-FS than
EoE-only patients. Similar differences were not seen in parent-perceived or child total
scores or child subset scores, which could be explained by the chronic physical
manifestations of EOE versus the more intermittent acute nature of allergic reactions in
FA. Symptoms like EoE-related abdominal pain can be more persistent or chronic in

nature, and more frequently noticeable to parents, versus episodic features of FA-
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associated anaphylaxis. Though not statistically significant at p<0.05, the higher
physical-FS of FA-plus-EoE patients versus EoE-only patients could represent improved
control of symptoms due increased adherence to allergen avoidance in patients with FA
and EoE compared to EoE-only patients. FA could contribute to immediate symptom
feedback with non-adherence. Realizing potential differences in perception of symptoms

can help medical professionals provide anticipatory guidance to families.

The decreased child school-FS seen in EOE patients on PPIs can be related to symptom
severity, lack of improvement while taking a PPI, or the burden of taking daily
medications. Studies have shown that HRQOL in EoE patients can improve when on
elimination diet or steroids plus PPI'. Our data shows PPIs may not contribute heavily to
improvement in EOE HRQOL given the lack of improvement in the total score and three
subset scores. However, since only school-FS showed significance, this may be a

limited finding.

Patients with Medicaid had significantly lower HRQOL than privately insured patients in
multiple child scores, but only parent-perceived physical-FS. One possible explanation
for the higher parent-perceived scores versus child scores relates to the impact of the
relationship of familial socioeconomic status on the burden of disease for the child and
strained child-parent relations in the home of families with economic pressure’®. Even
further, child reported HRQOL may be more sensitive to HRQOL differences than
parent-perceived HRQOL, in the same way that any self-reported data may be more
reliable than outsider observed data, in a population old enough to complete self-
reported data. A multitude of socioeconomic factors impact HRQOL?, like inability to
afford medications or allergen-free food. While studies have shown socioeconomic

disparities regarding FA specialty care and ER costs”, this is the first study
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demonstrating how insurance type, one marker of socioeconomic status, impacts

HRQOL among children with FA and EoE.

Lastly, we found that as children age, parent and child reports become more discrepant,
especially in the social functioning domain. Parents of older children had significantly
lower perceived total and physical-FS, but parallel findings were not seen in the older
child scores. However, older children had significantly higher child social-FS, but this
was not seen in parent-perceived social-FS. The weakest ICC agreement between
parent/child was in social-FS. Parents may become less involved in social settings as
children get older and thus have discrepant perceived social HRQOL scores from their
adolescents. Child-parent disagreement has also been seen in previous studies® and
can be applied well to our population, as teenagers develop autonomy with medication
use and activities outside the home. These findings highlight-the need to assess both the

parent and child perspectives in medical visits, especially when the patient is a teenager.

Limitations of our study included the generic PedsQL™ survey used. FA/EoE-specific
guestions may analyze HRQOL more accurately in this population. While all FA patients
were physician-diagnosed, there was a lack of consistency in the tests used for FA
diagnosis between providers. Additionally, obtaining both child and parent-perceived
surveys from all subjects would have resulted in more thorough evaluation. Finally, the
number of patients with FA was much higher than the number of patients with EoE. The
sample sizes of 156 patients with FA and 28 patients with EOE provide about 90% power
to detect a standard effect size of 0.62 using a two-way ANOVA. However, the small
number of patients with EOE could provide poor estimates of differences between
patients with and without EOE. These results should be validated in the future with a

larger cohort.
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This study illuminates many important points, from which we hope to create tangible
interventions. The decreased parent-perceived physical-FS seen in EoE versus FA
patients highlights the need to better prepare families for the scope of symptoms seen in
EoE. The decreased HRQOL in patients with Medicaid versus private insurance
emphasizes the need to improve support for less resourced families. Lastly, the
differences in patient and parent-perceived HRQOL as children get older depicts the
importance of addressing possible contributing factors of parental anxiety and patient
compliance as adolescents become independent with their medical care. Overall, this
was an exploratory study. Larger prospective studies are needed to confirm our results
and evaluate comprehensive effects of HRQOL-based interventions. However,
incorporating this knowledge into medical care will help comprehensively address illness

in children with FA and EoE.
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Figure Legends

Figure 1. HRQOL was significantly lower in Medicaid versus privately insured patients
with FA and EoE in child total (p=0.014), emotional (p=0.033), physical (p=0.024) and
social (p=0.009) and parent-perceived physical functioning scores (p=0.004) when

controlling for age and diagnosis.



209
210
211
212
213
214
215
216
217

218
219
220
221
222
223
224
225

Table 1. Differences in HRQOL compared to patients with only EoE controlling for

insurance and child age

10

Difference (95% CI) p-value Difference (95% CI) p-value

Total Score 0.397 0.101
Food allergy only 5.42 (-3.26, 14.10) 0.218 7.55 (0.41, 14.68) 0.038
Food allergy and EoE 7.28 (-5.24, 19.80) 0.252 8.58 (-2.18, 19.34) 0.117
Emotional Score 0.943 0.532
Food allergy only 2.01 (-10.27, 14.29) 0.746 5.46 (-4.12, 15.04) 0.262
Food allergy and EoE 2.36 (-15.35, 20.07) 0.792 4.40 (-10.04, 18.84) 0.548
Physical Score** 0.380 0.006*
Food allergy only 6.49 (-3.05, 16.03) 0.181 12.64 (4.91, 20.36)* 0.002*
Food allergy and EoE 7.21 (-6.56, 20.97) 0.302 10.68 (-0.97, 22.32) 0.072
Social Score 0.751 0.771
Food allergy only 1.70 (-7.75, 11.15) 0.722 -1.45 (-10.69, 7.80) 0.758
Food allergy and EoE 5.20 (-8.44, 18.83) 0.451 2.70 (-11.24, 16.64) 0.702
School Score 0.142 0.129
Food allergy only 10.83 (-0.99, 22.66) 0.072 14.51 (0.40, 28.61) 0.044
Food allergy and EoE 14.39 (-2.66, 31.45) 0.097 12.97 (-8.29, 34.23) 0.230

*overall significant association between HRQOL and diagnosis, and significant
difference for individual comparison with EoOE only patients

**Parent-perceived physical functioning scores for EOE Only: 75.6, for FA+EoE: 85.9; for

FA only: 88.8.



Figure 1

Differences in Child HRQOL: Private vs. Medicaid
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