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Summary

Background: Several measures have been used to assess the health-related quality
of life (HRQol) of patients with eosinophilic oesophagitis (EoE).

Aims: To systematically review these HRQoL measures, to appraise measurement
properties of specific instruments and to evaluate determinant factors influencing
HRQoL in paediatric and adult EoE patients.

Methods: We searched the PubMed, Embase, Scopus, Web of Science (WQOS) and
PsycINFO databases for documents providing original information on the develop-
ment of measurement tools and/or evaluation of HRQoL outcomes in EoE patients
of all ages.

Results: Of the 596 references identified, data was collected from 34 studies (with
only 16 of them being published as full papers) including a total of 1,689 individual
patients. Three disease-specific HRQoL measures in EoE covering different aspects
of patients’ lives and developed in English, were scored positive regarding measure-
ment properties. The PedsQL inventory (including parent and child report forms)
and the Peds-QoL EoE module were the generic and specific instruments respec-
tively used in children, while the SF-36 and EoE-QolL-A were the most used ques-
tionnaires in adults. Patients with EoE show an impaired HRQoL compared to
controls, which greatly depends on symptom severity and disease duration. Severity
of endoscopic features and female gender may also determine an impaired HRQoL.
The effect of treatments on HRQoL requires further assessment.

Conclusions: HRQoL is a relevant outcome that should be considered in clinical
practice and research of EoE. Further validation studies in several languages and

populations are required to support the use of disease-specific HRQoL measures.
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1 | INTRODUCTION

Eosinophilic oesophagitis (EoE) is a chronic, immune-mediated,
inflammatory disorder, defined symptomatically by oesophageal dys-
function and histologically by eosinophil-predominant inflammation
of the oesophagus.>? First, characterised as a distinct clinico-patho-
logic syndrome two decades ago,® EoE constitutes currently the
most prevalent cause of chronic dysphagia among children and
young adults in the developed world, with a prevalence reported to
affect up one in 2000 people in these countries.* EoE is considered
as a particular form of food allergy,” and food avoidance by dietary
exclusion constitutes a main pillar in the treatment,® together with
swallowed topic steroids and proton pump inhibitor drugs.?

Living with a food allergy is more difficult than is generally
appreciated.” Long-term avoidance of the foods that trigger EoE is
able to maintain drug-free disease remission, but in turn it places a
psychological burden that can result in stress and anxiety. Therefore,
EoE is known to impair health-related quality of life (HRQoL) and to
cause a substantial burden to both patients and their families.®

Measuring HRQoL provides important insights into patients’ percep-
tion of their health and the effect of treatments, allowing for the estima-
tion of the impact of the disease from a patient perspective; this is
important because it is possible for two individuals with clinically similar
disease severity to experience very different degrees of impairment in
their everyday lives.” Generic and disease-specific instruments are used to
measure HRQoL: The former are aimed at measuring the overall HRQoL
of patients across several conditions and are useful to compare HRQoL
across different disease states as well as for the evaluation of health eco-
nomic outcomes. By contrast, the latter assess domains specific to a given
disease, being more sensitive to changes in the patient’s health state.*®

In the past few years, measurement of HRQoL has been increasingly
used in patients with EoE to support both research and clinical care.
Generic instruments have given way to the development of disease-spe-
cific questionnaires,**? leading to a better evaluation of patients’ health.
These measures are considered important outcomes to evaluate the
effectiveness of new therapies in clinical trials. An up-to-date systematic
review will provide a useful resource for researchers and EoE specialists
to ensure they can select an appropriate HRQoL measure for patients in
their practice to identify correctable factors determining an impaired per-
ception and to improve treatment outcomes.

The aim of this study was to systematically review the current
HRQoL measures for patients with EoE and to appraise their mea-
surement properties using a robust evaluation methodology check-
list. We also sought to identify disease-specific determinant factors
for HRQoL in children and adults with EoE, and the effect of investi-

gations and interventions for EOE on HRQoL.

2 | MATERIALS AND METHODS

2.1 | Protocol registration

This review has been registered with the international Prospec-
tive Register Of Systematic Reviews (PROSPERO: http://www.c

LUCENDO ET AL.

rd.york.ac.uk/prospero/) (reference CRD42016051181). Informa-
tion about searches, search strategy, type of studies reviewed,
review team, and other kind of data related to the study may be
consulted in our brief at PROSPERO. The reporting of this sys-
tematic review has been done in accordance with the PRISMA

guidelines.*®

2.2 | Search strategy

A highly sensitive search strategy was designed to identify and
retrieve all documents dealing with the relationship between HRQoL
and EoE in children and adults, with no restrictions regarding lan-
guage of publication. Two researchers (AA and AJL) independently
systematically screened five major bibliographic databases (PubMed,
EMBASE, Scopus, Psycinfo and Web of Science) for the period up to
March 2017. A predetermined protocol was used in accordance with
the quality standards for reporting meta-analyses of observational
studies in epidemiology.'*

The thesauri for MEDLINE (MeSH) and EMBASE (EMTREE) were
consulted using the following search strategy: (“eosinophilic
esophagitis” OR “eosinophilic oesophagitis” OR “EoE”) AND
(“quality of life” OR “QoL” OR “life style” or “sickness impact profile”
OR “value of life” or “health related quality of life”). As for the SCO-
PUS, PhycINFO and Web of Science databases, only free text
searches with truncations were carried out. Reference lists from all

retrieved articles we also examined for additional relevant studies.

2.3 | Inclusion and exclusion criteria

Observational prospective and retrospective case-control studies and
case series reporting on the use of generic or disease-specific ques-
tionnaires in patients of all ages with EoE were retrieved. Any docu-
ment relating to the description, development, and/or the validation
of the above identified HRQolLs measures were also eligible for
inclusion. A diagnosis of EoE was based on oesophageal symptoms
plus an oesophageal eosinophilic infiltration >15 eos/HPF at baseline
endoscopy, as reported in source documents.

Excluded studies included reviews, discussion papers, nonre-
search letters, and editorials that did not provide original data on the
HRQoL status along with clinical guidelines and consensus
documents. Studies providing duplicated information (ie, repeated
abstracts presented at different congresses or abstracts published
later as a full paper) were also excluded. Likewise, subsets of cases
or controls from previously published articles by the same authors
were also excluded.

2.4 | Study selection

Titles and abstracts of retrieved documents were independently
checked by two reviewers (AJL and LA-G) according to our selection
criteria and categorised as: included, not included, and unsure. Full
text copies of potentially relevant studies were obtained and the

reviewers independently assessed each article’s eligibility for
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inclusion. Any discrepancies were resolved either by consensus or

arbitration by a third reviewer (AA).

2.5 | Quality assessment strategy

The measure properties of each specific EoE instrument identified
and their performance properties were assessed using the quality
properties checklist proposed by Terwee et al.*® (Table S1). We used
Cohen’s criteria®® (Table $2) to determine the level of establishment
of each specific HRQoL measure. The Cohen’s criteria classify the
measures into three levels of establishment depending on the num-
ber of publications, the extent to which the measures are described
in literature, and their psychometric properties.

In addition, cohort studies, case series and case reports were
evaluated for the risk of bias with the aid of the Joanna Briggs Insti-
tute (JBI) critical appraisal checklist for Case Control Studies and
Case Series'”  (http://joannabriggs.org/research/critical-appraisal-
tools.html). Studies were considered to be at low risk of bias if most
of the bias items could be categorised as low risk. Unclear risk of
bias in two or more items increased the degree to moderate. Studies
were judged to have a high risk of bias if one of the items was
deemed high risk. Two researchers (AJL and LA-G) independently
assessed the articles against the defined criteria, and any discrepan-
cies were resolved by consensus and, if necessary, a third reviewer

(AA) was consulted.

2.6 | Analysis, data synthesis, and reporting

Data from eligible articles were extracted independently using a pre-
prepared data extraction proforma by two reviewers (AJL and LA-G);
discrepancies were resolved by discussion or arbitration by a third
reviewer (AA). A descriptive summary with data tables was produced
to summarise the literature. Quantitative pooling of data was not
meaningful in the context of this review so a narrative synthesis of

the data was undertaken.

3 | RESULTS

3.1 | Literature search

The search strategy yielded 596 references after removing docu-
ments duplicated retrieved in multiple databases; 538 were excluded
after examining the title and abstract because they did not fulfil the
inclusion criteria. Of the remaining 58 documents retrieved for com-
plete evaluation, 24 were excluded for the following reasons: dupli-
cated abstracts or abstracts previous to full papers (12), lack of
information regarding QoL (6) or QoL not structurally assessed (4),
subsets of patients included in later papers (1) and no information
related with EoE (1). In the end, 34 studies (comprising of 16 full
papers!112:1819.21.22.24-31 504 18 abstracts®>#? (one of them later
published in full®®) were included in our systematic review (Figure 1).

Regarding the aims of the retrieved studies, the references
retrieved included five specific

papers on questionnaire
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developments,'+121821.22 1 apstract on item refinement®? and 1

trans-cultural adaptation and validation of a questionnaire.? In

addition, 14 studies assessed HRQolL by generic
19,24,25,27,29,33-36,39,49

instru-
ments, while 11 documents employed disease-
specific scales.?8:30:31:40-4244-48 A fyrther study which used a non-
structured telephone-based assessment*® to evaluate HRQoL was
not included in our systematic review.

The studies dealing with HRQoL in patients with EoE were con-
ducted in the USA (26), Sweden (1), Spain (3), UK (1), Switzerland
and USA (1), Australia (1) and The Netherlands (1). Characteristics of
the studies included are summarised in Table S3. Overall, data from
1689 individual EoE patients (including 1173 adults and 514 chil-

dren) were retrieved.

3.2 | Assessing the psychometric properties of EoE
specific HRQoL measures

A narrative summary of the included measures and their properties
assessment is presented in Table 1. The EoE-QoL-A was the specific
questionnaire most widely used to assess HRQoL in EoE.*'®? The
original paper was published in English and did not report all the
psychometric properties, but subsequent translation and validation
into Spanish further proved its lack of floor and ceiling effects.2

The NEQoL has been recently developed as a reliable and a valid
measure of HRQoL in a large cohort of adult patients with several
oesophageal conditions. Half of the patients who met the inclusion
criteria and completed the questionnaires during the development
and refining phases presented with gastroesophageal reflux disease
(GERD), EoE being the second condition in frequency with 24% suf-
fering from it. Contrary to GERD (which mostly manifests with
heartburn), most of oesophageal conditions, including EoE, have dys-
phagia as the clinical hallmark, with no separate analysis been devel-
oped among different diagnoses.

Regarding paediatric patients, the Peds-QoL EoE Module gener-
ated items that covered various quality of life (QoL) aspects of chil-
dren with EoE, which can be child self-reported or parent proxy-
reported. No version in another language or cultural environment to
American English has been currently developed.

Construct validity was appropriately assessed in all measures.
The HRQoL measures were compared with the other measures of
QoL the respective authors used as gold standards. All scales cor-
rectly assessed the test-retest reliability and achieved the required
values of the intraclass correlation coefficient, Sperman Rho or
Kappa coefficients. Three of four HRQoL measures had their respon-
siveness assessed in the original study report. Measurement error
evaluation was not assessed for most of the measures (Table 2).

According to Cohen'’s criteria to appraise the degree of establish-
ment for the different HRQoL measures in EoE, only the EoE-QoL-A
(refined version with 30 items) was considered to be a well-estab-
lished measure, because it is the only one that has been validated in
a different language to the original. The remaining were rated as
promising assessments, but validated versions adapted to other lan-
guages apart from English are still not available (Table 2).
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MEDLINE: EMBASE: WOS: Scopus: PsycINFO:
documents documents documents documents documents
identified identified identified identified identified
(n=76) (n=227) (n=140) (n=407) (n=2)

L l [ I I

=} 256 duplicated documents

596 documents identified and
screened for research

(n=596)

H 538 documents excluded

322 review articles

81 not related with eosinophilic oesophagitis
57 not related with quality of life assessment
34 guidelines
16 systematic reviews

8 books/book chapters

8 animal research

6 editorials without original data

3 letters without original data

3 duplicates

A 4

58 documents screened for QoL in eosinophilic
oesophagitis by two independent observers

(n=58)

*4 24 documents excluded

12 duplicated/abstract previous to full paper

6 lack of information on quality of life
4 quality of life not structurally assessed
1 case subsets included in a further paper

1 no information related with EoE

v

documents included in our systematic review
(n=34)

All the 28 documents reporting observational studies on the
evaluation of HRQoL in patients with EoE, the changes induced by
interventions and determinant factors, and the assessment for risk of
bias, are shown in Table S4.

3.3 | Assessment of HRQoL in children with EoE
and determinant factors

3.3.1 | Generic HRQoL instruments for children
with EoE

Five studies, overall including 154 children and adolescents with
EoE, 1724404149 \sed the generic PedsQL inventory (parent and child
report forms), to capture HRQoL perception. The PedQL is a brief
(23 items), practical (less than 4 minutes to complete), flexible (de-

signed for use with children in the community, school and clinic) and

FIGURE 1 Flow chart for the process
of identifying studies that were included in
and excluded from the systematic review

appropriate for ages between 2 and 18 year old questionnaire,
developed by Varni et al.>?

According to available studies, EoE significantly impairs HRQoL
of affected children and adolescents, which manifests in the nor-
mal development of their daily activities, their physical health and
their mental status. Thus, children and adolescents with EoE (and
other eosinophilic gastrointestinal disorders) missed significantly
more school days in the past month (mean 4.9 vs 0.5) and year
(23.2 vs 2.8) than healthy controls, and were more likely to have
received mental health services (47,2% vs 14.6%) and medication
for mental needs than controls (24.2% vs 7.3%).)? In addition,
children with EoE sleep less hours (up to 22.2%) and have a
poorer quality of sleep, so they are awake more frequently than
healthy controls, with a trend towards sleep disturbance and
poorer QoL
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TABLE 1 Summary of the specific HRQoL questionnaires in EoE,
their measurement properties®® and level of credibility (Cohen
criteria)

HRQoL Items
measures References Year Domains covered (number)
EoE- 11 2011 Disease-specific HRQoL 37
QolL-A measure. It includes 5
domains: Eating/diet
impact, Social impact,
Emotional impact,
Disease anxiety and
Chocking anxiety.
EoE- 31 2012 A shorter version of EoE- 30
QolL-A A-Qol -37 items.
(refined Disease-specific HRQoL
version) measure. It includes 5
domains: Eating/diet
impact, Social impact,
Emotional impact,
Disease anxiety and
Chocking anxiety.
NEQoL 18 2016 A specific HRQoL 14
scale measure developed to
be used across several
oesophageal conditions.
It includes 5 domains:
Social function,
Emotional distress,
Eating impact, Sleep,
and Financial burden
Peds- 21, 18 2013 A specific HRQoL 33
QoL measure developed to
EoE be used in children with
Module EoE; The questionnaire,

which can be child
self-reported or parent
proxy-reported, covers
7 domains: Symptoms |,
Symptoms Il, Treatment,
Worry, Communication,
Food and eating, and
Food feelings.

Interestingly, mean scores given by children themselves and their
parents in the specific modules of the PedsQL questionnaire do not
coincide,!? with the parents generally underestimating the impact of
the disease regarding children declared HRQoL® to the point that
mean QoL parent form scores were not significantly different from
that found in healthy controls.*’
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Regarding determinant factors, age was not associated with
HRQoL in either parent-reported or child-reported PedsQL forms.
However, the “Family Impact” domain improved with patients’ age.?*
Number and severity of symptoms negatively correlated with child-
reported and Parent proxy-reported PedsQL score and family impact
score. A certain “tolerance” or “adaptation” to a long-lasting disease
can be recognised in paediatric EOE because PedsQL parent proxy-
reported total and psychosocial functioning scores increased signifi-
cantly over time, but the magnitude of the increase was small.2*

Apart from EoE and specific symptoms, other factors that
impaired QoL perception in children, as captured with generic instru-
ments, were prematurity, GERD symptoms, oesophageal strictures
and a higher eosinophil density in oesophageal biopsies.

The effect of treatment in HRQoL in children has been limitedly
assessed: Patients on active EoE treatment showed better QoL
levels than those with nontreated disease in a short case series from
Australia,®® which contrasts with results of a large prospective Amer-
ican research, which found that treatment did not modify PedsQL
scores at baseline, but family impact impaired with dietary restric-
tions.?* Assessing the type of therapy prescribed, as well as its effec-
tiveness in achieving and maintaining disease remission is, thus,
essential to understand the effect of therapy in EoE. In this sense, a
“good” QoL was found to be associated with increasing rates of gas-
trostomy, an invasive technique used to administer elemental formu-
las in younger children with EoE (which have been demonstrated as
the most effective therapy to induce histological remission of EoE®)

and to guarantee maintenance of nutritional status.

3.3.2 | Specific HRQoL instruments in paediatric
EoE

142

At the present, only a single case report™ and a prospective series

of 44 children and adolescents*® (both documents published as
abstracts, apart from those to develop the questionnaire,*>2%?2 have
used the Peds-QoL EoE module in series of children and adolescents
with the disease. The first case report failed to demonstrate an
impaired QoL (in both the physical and social functioning) in the
patient. The second one aimed to compare HRQoL in children
undergoing treatment with swallowed fluticasone propionate to
those submitted to cow’s milk elimination diet. After 6-8 weeks of
therapy, peak eosinophil counts in oesophageal biopsies decreased
below 15 eosinophils per HPF in 80% and 64% of patients treated

TABLE 2 The measurement properties of the specific HRQoL questionnaires used in EoE,* and level of credibility (Cohen criteria)

Internal Test-retest Measurement

HRQoL measures consistency reliability error
EoE-QoL-A +/1l +/1 ?
EoE-QoL-A +/1 +/1 ?

(refined version)
NEQol scale +/11 +/11 ?
Peds-QoL +/111 +/1ll ?

EoE Module

?: No information available.

Content Factor Construct Ceiling and
validity analysis validity Responsiveness floor effects
+/1 +/1 +/1 +/1 ?

+/1 +/1 +/1 +/1 +/Il

+/11 +/1 +/1 ? +/111

+/111 +/111 +/11 +/111 +/11l
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with fluticasone and cow’s milk elimination respectively. QoL levels
improved regarding the baseline in both groups of patients, in paral-

lel to an improvement in symptoms scores.*°

3.3.3 | Generic HRQoL instruments for adults with
EoE

Eight studies in literature have assessed HRQoL levels in adults with
EoE using the generic measures Medical Outcome Study Sort Form
(SF)-362>29:80.3435 and its abbreviated version SF-12.3¢ Two addi-

2733 ysed the Gastrointestinal Quality of Life Index>?

tional studies
and the Patient Assessment of Upper Gastrointestinal Disorders-
Quality of Life (PAGI-QOL)*® questionnaires, that were developed to
assess QoL in dyspepsia, GERD and gastroparesis, among other con-
ditions. A questionnaire validated to measure QoL in patients with
oesophageal cancer® has been also applied to adults with EoE.?°

Conflicting results have been obtained when generic instruments
were applied to measure HRQoL in adults with EoE. Some studies
only available as abstracts found no significant differences in QoL
levels in EOE compared to GERD patients and control subjects.®334
In contrast, decreased levels of SF-36 vitality and general health
domains of QoL were shown in EoE patients compared to the gen-
eral population according to a full paper research.?’ Disease duration
was identified as a risk factor for a low mental component summary
(OR=1.064: 95%Cl: 1.003-1.128; P=.038). An additional published
research showed EoE to impact on a number of important domains
including frustration, embarrassment, fear about the disease out-
comes, in other research: as a result, mental health function in EoE
patients was reported similar to that in patients with other chronic
ilinesses, while a significantly better physical health was described.®®

Patient gender and age has been limitedly assessed in research
using SF-36 measures, with female patients showing a significantly
impaired QoL in some?’ but not other studies,>> as well as younger
adults.??

The effect of therapy on patients’ QoL also shows conflicting
results: Swedish adult patients treated with swallowed topic steroids
(aerosolised mometasone furoate orally applied) showed absence of
changes in SF-36 scores despite improvement in symptoms of dys-
phagia and chocking during the period of treatment.?> In contrast, a
mild but nonsignificant increase in mean physical component and
mental component scores were observed after a four food elimina-
tion diet-based therapy in a series of 13 American adult patients,*
despite symptomatic improvement. The effect of dietary restriction
of HRQoL perception of patients should be also considered, since
PAGI-QoL scores were significantly lower in EoE patients on food
restrictions, with no correlation found between QoL and symptoms,

as measured with the MDQ-30 questionnaire.?’

3.34 | EoE disease-specific HRQoL for adults

The EoE-QoL-A specific questionnaire to measure QoL in adults with
EoE has been used in 10 documents (seven of them only published
as abstracts), which included patients from the USAZS4+47
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Switzerland and USA,%® UK®° and Spain,31 the last document includ-
ing over 170 patients and performing multivariate regression analy-
ses to identify determinant factors.

Contrary to results found with generic instruments, measuring
HRQoL with the disease-specific questionnaire demonstrates a sig-
nificantly impaired perception of QoL in adult patients compared to
controls; HRQoL levels may predict healthcare utilisation amongst
these patients, and patients with a poorer QoL report more outpa-
tient appointments, endoscopies and take more medication than
those with a better perception.** A poorer QoL in adult patients
with EoE was associated with perceived stigma.*”*®

All of the papers coincide in showing that symptom severity is a
major determinant of HRQoL in adult with EoE: EoE-QoL-A scores

2830 and with disease

negatively correlated with dysphagia severity
duration.®* Dysphagia specifically impacted on mental health compo-
nents of QoL, with a minor influence on physical health perception.*°

Not only the severity of symptoms overall (determined with the
validated EEsAIl instrument®>), but also the type of manifestation of
the disease, influenced the perception of Qol, with recurrent food
impaction and regurgitation identified as significant determinants.®!
As previously shown in the strongest research with the SF-36 gen-
eric instrument,?’ female gender negatively influenced QoL scores
when it was specifically assessed.®! Disease activity, as expressed by
endoscopic findings, was also a significant determinant of QoL.2® A
higher educational level (defined as high school and university, as
compared to primary school) was also found to be a strong determi-
nant for a worse QoL.3!

The differential effects of treatment modalities of EoE on
patients’ QoL has been also analysed in recent research: No signifi-
cant differences in the overall mean QoL score were found in adult
patients managed with dietary or pharmacological therapy,®! with
specific treatment modalities having a negligible influence on overall
EoE-specific QoL.?® Dietary treatment had a limited impact on
HRQoL of patients with eosinophilic gastrointestinal disorders.*®
Information regarding the effect of adherence to treatment on
HRQoL has been exclusively assessed in a preliminary research that
found no association with depression or anxiety in adult patients.*

Several determinants have shown differential influences on the
five dimensions that integrate the EoE-QoL-A score: Thus, symptom
scores determined with the specific EEsAl instrument exerted an
increased impact on swallowing anxiety and emotional impact sub-
scales, with a minor role in disease anxiety.2® Emotional impact was
the only dimension with a significantly worse score in patients under
dietary restrictions.®!

4 | DISCUSSION

The present systematic review of 34 observational studies have
analysed for the first time in literature HRQoL perception, measures
and determinants in patients of all ages with EoE. To this end, data
was retrieved from 1689 individual patients with EoE, including
adults and children, who had their QoL measured for several
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purposes, from assessing the impact of the disease on this relevant
patient-reported outcome, for developing disease-specific question-
naires, to define the determinant factors which influence patients’
perceptions.

HRQoL constitutes one the most important primary patient
reported outcome measures for assessing an individual's burden of
any given chronic condition, providing valuable information for
developing strategies to promote the greatest possible well-being as
well as optimisation of health care resources.”® However, the inter-
est on how EoE impacts on QoL of sufferers has been relatively
recent, with the first research focussed on assessing this topic pub-
lished as an abstract only in 2009.%° Most of the research carried
out on HRQoL in EoE has been published in the last 3 years, in par-
allel to the development of disease-specific measure instru-
ments.1112

Some important facts can be inferred from our systematic
review: First, HRQoL in EoE has represented a research topic of
limited interests, with a reduced scientific production compared to
other topics in this disease. Thus, only 16 full papers (which repre-
sent 0.8% of the overall publications dealing with EoE indexed in
PubMed) have HRQoL as the main research topic. Second, most of
this research has been developed by well recognised groups from
the USA, involving adults and paediatric patients, who were also
responsible for developing and releasing the new disease-specific
instruments to measure HRQoL in EoE,'1?22* with further Euro-
pean groups being involved in recent years.2>?83931 However, a
majority of studies in the topic are exclusively available as abstracts
presented in congresses. Third, none of the multiple randomised
controlled trials published until now that assessed the efficacy of
therapy in EoE have considered improvements in QoL as a relevant
study outcome, which contrasts with the central importance
granted to HRQoL in other chronic digestive diseases.?®°7>8
Finally, validated versions of the specific questionnaires to measure
HRQoL in other languages to English have not been developed yet
(except for a Spanish version of the EoE-QoL-A questionnairez‘s),
which limits the level of credibility of such instruments, according
to Cohen’s criteria.¢

We identified three different HRQoL-specific measures used for
patients with EoE.12121832 \We assessed the internal consistency,
reliability, measurement error, content validity, factor analysis, con-
struct validity, responsiveness, and ceiling and flooring effects,*®
depending on the information obtained from the literature. All the
HRQoL measures had some aspects of psychometric strength, espe-
cially construct validity. However, they varied in terms of measure-
ment error and responsiveness.

Some of the most noticeable findings of our systematic review
of the literature, differences in HRQoL levels were found when mea-
sured with generic or disease-specific instruments, and when chil-
dren and adult populations were considered. Thus, the generic
PedsQL form concurrently demonstrated a significantly impaired

19.24.3941 \ith a trend by par-

HRQoL in children and adolescents,
ents-proxy responses to underestimate the deleterious effects of the

disease on their children’s HRQoL.*° Family perceptions on QoL
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impaired with dietary restrictions, but the control of symptoms
increased the scores provided by children. Regarding adults the dis-
ease-specific EOE-QoL-A resulted in a more sensitive than the gen-
eric SF-36 scale in demonstrating that EoE impacts negatively on
patients’ QoL perceptions and also in showing female gender associ-
ated with an impaired HRQoL score.??2%%> However, the previous
conclusion should be taken with care due to the limited number of
studies available and the high risk of bias that could not have been
excluded from some of them.

However, data from literature agree in identifying severity of

2428303139 5nd disease duration?+2%-31:38

oesophageal symptoms, as
major determinants of HRQoL in patients with EoE of all ages. Food
impaction was recognised as the symptom with the highest effect in
impairing several dimensions of the EOE-QoL-A score in one study,®!
which may be influenced by the biological activity of the disease as
determined by the severity of endoscopic features,?® including the
presence of oesophageal strictures at diagnosis.®” A trend towards
improvement of symptoms after treatment was found in some

2531 \ith others presented as

papers with a low risk of bias,
abstracts failing to demonstrate such improvement.>*3> A cause of
the underlying discrepancy is the fact that response to treatment
was not assessed in such studies, so it is possible that clinico-histolo-
gical improvement induced by dietary treatment could compensate
for the potentially detrimental effects of food restrictions on overall
patient-reported HRQoL scores. Further studies should assess this
hypothesis.

Finally, our systematic review has underlined the fact that an
impaired QoL in patients with EoE is also associated with a signifi-
cant impact on social, psychological and physical aspects of patients
with eosinophilic gastrointestinal disorders including EoE: Thus, chil-
dren and adolescents missed significantly more school days than
healthy controls, and were more likely to have received mental
health services and medication for mental needs.'’ In adults, a low
QoL predicted an increased utilisation of healthcare services, more
outpatient appointments and endoscopic exams, and taking more
medication than controls.**

One of the major strengths of the present study is our search
strategy, which entailed an exhaustive literature search in five major
databases, which also retrieved the abstract indices of the principal
allergy and gastroenterology congresses, with no language restric-
tions. Moreover, recovered studies were critically appraised accord-
ing to their methodological aspects, and different researchers
independently extracted the data from the studies included. We are
thus confident that the 34 documents retrieved represent all the rel-
evant information available on this topic.

Still, several limitations should be noted for a better interpreta-
tion of our results. To begin with, the quality of the available evi-
dence on the HRQoL expressed by patients with EoE and their
determinant factors was only moderate or low in half of the docu-
ments, with a high proportion of the retrieved studies having been
exclusively published as abstracts.

To our knowledge, this is the first review of HRQoL measures in
EoE that systematically appraised the measurement properties and
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the methodological quality of the HRQoL measures using a robust
and standardised approach. Furthermore, we summarised the results
of the relevant studies on this topic, after a critical appraisal using
standardised tools. This review will contribute to better guidance of
measuring HRQoL in various clinical and research settings. Also, it
will help clinicians, researchers, and the general population to better
understand the impact of EoE on the well-being perception of
patients, promoting the further translation and validation of the mea-
sure instruments to other languages and socio-cultural environments
and the use of changes in HRQoL as a relevant outcome in further

clinical trials.

ACKNOWLEDGEMENTS

Declaration of personal interests: None.

AUTHORSHIP

Guarantor of the article: Alfredo J Lucendo.

Author contributions: Alfredo J Lucendo: study conception and
design, article retrieval, data extraction, analysis and interpretation
of data, quality rating, manuscript writing, final approval of the
manuscript; Laura Arias-Gonzélez: study conception and design,
data extraction, analysis and interpretation of data, quality rating,
final approval of the manuscript; Javier Molina-Infante: study con-
ception and design, analysis and interpretation of data, final
approval of the manuscript, Angel Arias: article retrieval, analysis
and interpretation of data, statistical analyses, final approval of the
manuscript.

All authors approved the final version of this manuscript, includ-

ing the authorship list.

REFERENCES

1. Lucendo AJ, Molina-Infante J, Arias A, et al. Guidelines on eosinophi-
lic esophagitis: evidence-based statements and recommendations for
diagnosis and management in children and adults. United Eur Gas-
troenterol J. 2017;5:335-358.

2. Molina-Infante J, Bredenoord AJ, Cheng E, et al. Proton pump inhibi-
tor-responsive oesophageal eosinophilia: an entity challenging cur-
rent diagnostic criteria for eosinophilic oesophagitis. Gut. 2016;65:
524-531.

3. Attwood SE, Smyrk TC, Demeester TR, Jones JB. Esophageal eosino-
philia with dysphagia. A distinct clinicopathologic syndrome. Dig Dis
Sci. 1993;38:109-116.

4. Arias A, Pérez-Martinez |, Tenias JM, Lucendo AJ. Systematic review
with meta-analysis: the incidence and prevalence of eosinophilic
oesophagitis in children and adults in population-based studies. Ali-
ment Pharmacol Ther. 2016;43:3-15.

5. Kelly KJ, Lazenby AJ, Rowe PC, Yardley JH, Perman JA, Sampson
HA. Eosinophilic esophagitis attributed to gastroesophageal reflux:
improvement with an amino acid-based formula. Gastroenterology.
1995;109:1503-1512.

6. Arias A, Gonzalez-Cervera J, Tenias JM, Lucendo AJ. Efficacy of diet-
ary interventions for inducing histologic remission in patients with
eosinophilic esophagitis: a systematic review and meta-analysis. Gas-
troenterology. 2014;146:1639-1648.

LUCENDO ET AL.

7. DunnGalvin A, Gaffney A, Hourihane JO. Developmental pathways
in food allergy: a new theoretical framework. Allergy Eur J Allergy Clin
Immunol. 2009;64:560-568.

8. Klinnert MD. Psychological impact of eosinophilic esophagitis on
children and families. Immunol Allergy Clin North Am febrero de
2009;29:99-107.

9. Guyatt GH, Feeny DH, Patrick DL. Measuring health-related quality
of life. Ann Intern Med. 1993;118:622-629.

10. Patrick DL, Deyo RA. Generic and disease-specific measures in
assessing health status and quality of life. Med Care. 1989;27(3
Suppl):5217-5232.

11. Taft TH, Kern E, Kwiatek MA, Hirano |, Gonsalves N, Keefer L. The
adult eosinophilic oesophagitis quality of life questionnaire: a new
measure of health-related quality of life. Aliment Pharmacol Ther.
2011;34:790-798.

12. Franciosi JP, Hommel KA, Bendo CB, et al. PedsQL eosinophilic
esophagitis module: feasibility, reliability, and validity. J Pediatr Gas-
troenterol Nutr. 2013;57:57-66.

13. Urrdtia G, Bonfill X. PRISMA declaration: a proposal to improve the
publication of systematic reviews and meta-analyses. Med Clin (Barc).
2010;135:507-511.

14. Stroup DF, Berlin JA, Morton SC, et al. Meta-analysis of observa-
tional studies in epidemiology: a proposal for reporting. Meta-analy-
sis Of Observational Studies in Epidemiology (MOOSE) group. JAMA.
2000;283:2008-2012.

15. Terwee CB, Bot SDM, de Boer MR, et al. Quality criteria were pro-
posed for measurement properties of health status questionnaires. J
Clin Epidemiol. 2007;60:34-42.

16. Cohen LL, La Greca AM, Blount RL, Kazak AE, Holmbeck GN, Lema-
nek KL. Introduction to special issue: evidence-based assessment in
pediatric psychology. J Pediatr Psychol. 2008;33:911-915.

17. The Joanna Briggs Institute. Reviewer’s Manual. Australia: The Joanna
Briggs Institute; 2014.

18. Bedell A, Taft TH, Keefer L, Pandolfino J. Development of the north-
western esophageal quality of life scale: a hybrid measure for use
across esophageal conditions. Am J Gastroenterol. 2016;111:493-
499.

19. Cortina S, McGraw K, Dealarcon A, Ahrens A, Rothenberg ME, Dro-
tar D. Psychological functioning of children and adolescents with
eosinophil-associated gastrointestinal disorders. Child Health Care
J Assoc Care Child Health. 2010;39:266-278.

20. Debrosse CW, Franciosi JP, King EC, et al. Long-term outcomes in
pediatric-onset esophageal eosinophilia. J Allergy Clin Immunol.
2011;128:132-138.

21. Franciosi JP, Hommel KA, Debrosse CW, et al. Quality of life in pae-
diatric eosinophilic oesophagitis: what is important to patients? Child
Care Health Dev. 2012;38:477-483.

22. Franciosi JP, Hommel KA, Greenberg AB, et al. Development of the
pediatric quality of life inventory™ eosinophilic esophagitis module
items: qualitative methods. BMC Gastroenterol. 2012;12:135.

23. Garrett JK, Jameson SC, Thomson B, et al. Anti-interleukin-5 (me-
polizumab) therapy for hypereosinophilic syndromes. J Allergy Clin
Immunol. 2004;113:115-119.

24. Klinnert MD, Silveira L, Harris R, et al. Health-related quality of life
over time in children with eosinophilic esophagitis and their families.
J Pediatr Gastroenterol Nutr. 2014;59:308-316.

25. Larsson H, Bergman K, Finizia C, Johansson L, Bove M, Bergquist H.
Dysphagia and health-related quality of life in patients with eosino-
philic esophagitis: a long-term follow-up. Eur Arch Otorhinolaryngol.
2015;272:3833-3839.

26. Lucendo AJ, Sdnchez-Cazalilla M, Molina-Infante J, et al. Transcul-
tural adaptation and validation of the adult eosinophilic esophagitis
quality of life questionnaire into Spanish. Rev Esp Enferm Dig.
2014;106:386-394.



LUCENDO ET AL.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

Menard-Katcher P, Marks KL, Liacouras CA, Spergel JM, Yang Y-X,
Falk GW. The natural history of eosinophilic oesophagitis in the
transition from childhood to adulthood. Aliment Pharmacol Ther.
2013;37:114-121.

Safroneeva E, Coslovsky M, Kuehni CE, etal. Eosinophilic
oesophagitis: relationship of quality of life with clinical, endoscopic
and histological activity. Aliment Pharmacol Ther. 2015;42:1000-
1010.

Van Rhijn BD, Smout AJPM, Bredenoord AJ. Disease duration deter-
mines health-related quality of life in adult eosinophilic esophagitis
patients. Neurogastroenterol Motil. 2014;26:772-778.

Hewett R, Alexakis C, Farmer AD, et al. Effects of eosinophilic
oesophagitis on quality of life in an adult UK population: a case con-
trol study. Dis Esophagus. 2017;30:1-7.

Lucendo AJ, Arias-Gonzdlez L, Arias A, Molina-Infante J. Determi-
nant factors of quality of life in adult patients with eosinophilic
esophagitis. United Eur Gastroenterol J. 2017; https://doi.org/10.
1177/2050640617707095.

Bajaj S, Taft T, Keefer L, Gonsalves N, Hirano I. Validity, usability,
and acceptability of the eosinophilic esophagitis quality of life scale
for adults (EoE-QOL-A). Gastroenterology. 2012;142:5-434.

Garriga Baraut T, Rodriguez-D’Jesls A, Guilarte M, et al. Quality of
life in patients with eosinophilic esophagitis. Allergy. 2009;64:474.
Gonsalves N, Doerfler B, Schwartz S, et al. Prospective trial of four
food elimination diet demonstrates comparable effectiveness in the
treatment of adult and pediatric eosinophilic esophagitis. Gastroen-
terology. 2013;144:S-154.

Gonsalves N, Hirano |. Quality of life assessment in adults with eoe
at baseline and after treatment with dietary therapy: is the treat-
ment worse than the disease? Gastroenterology 2009;136:A-137.
Kern E, Taft T, Moy N, Gonsalves N, Keefer L, Hirano |. Patient
reported outcomes in adults with eosinophilic esophagitis. Gastroen-
terology. 2010;138:5-175.

Kern E, Taft T, Moy N, Zalewski A, Gonsalves N, Hirano I. Impor-
tance of endoscopically identified, esophageal features for clinical
outcomes in adults with eosinophilic esophagitis. Gastroenterology.
2014;146:5-672.

Kern E, Taft T, Zalewski A, Hirano I. Quality of life considerations in
adult patients with eosinophilic esophagitis. Gastroenterology. 2014;
146:5-672.

Krishnan UK, McLennan LM, Li Chan JC, Clarkson CC, Menzies JM,
Hughes JH. Quality of life in children with eosinophilic esophagitis
associated with esophageal atresia tracheoesophageal fistula. Esoph-
agus. 2016;29:294-295.

Kruszewski PG, Russo JM, Franciosi JP, Varni JW, Platts-Mills TA,
Erwin EA. Prospective, comparative effectiveness trial of cow’s milk
elimination and swallowed fluticasone for pediatric eosinophilic
esophagitis. Dis Esophagus. 2016;29:377-384.

Lynch M, et al. Sleep disturbance and health-related quality of life in
children with eosinophilic esophagitis. J Investig Med. 2015;63:363.
Patel SN, Oppenheimer J, Feldman T, Langsede A, Wilmot P, Oren
K. Quality of life in eosinophilic esophagitis. J Allergy Clin Immunol.
2016;137:AB234.

Podboy A, et al. A 10-year follow-up study of the effects of treat-
ment on the progression of eosinophilic esophagitis in adults. Am J
Gastroenterol. 2016;111:5186-5188.

Taft T, Keefer L. Healthcare utilization and health related quality of
life in the eosinophilic gastrointestinal disorders. Gastroenterology
2014;146:5-676.

Taft T, Keefer L. Does dietary treatment for eosinophilic gastroin-
testinal disorders impact health related quality of life? Gastroenterol-
ogy. 2014;146:S-675.

Taft T, Keefer L. Treatment adherence in the eosinophilic gastroin-
testinal disorders. Gastroenterology. 2014;146:5-676.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

409
APST Alimentary Pharmacology & Therapeutics —\W | LEYJ—

Taft T, Keefer L. lliness stigma perception in the eosinophilic gas-
trointestinal disorders (EGIDs). Gastroenterology. 2014;146:5-675.
Taft T, Keefer L. Internalized stigma and stigma resistance in the
eosinophilic gastrointestinal disorders (EGIDs). Gastroenterology.
2014;146:5-676.

Weiler T. Quality of life in a racially diverse cohort of children with
eosinophilic esophagitis and comparison to other chronic illnesses. J
Invest Med. 2013;61:671-672.

Guadagnoli L, Taft TH, Keefer L. Stigma perceptions in patients with
eosinophilic gastrointestinal disorders. Dis Esophagus. 2017;30:1-8.
Varni JW, Seid M, Kurtin PS. PedsQL 4.0: reliability and validity of
the pediatric quality of life inventory version 4.0 generic core scales
in healthy and patient populations. Med Careagosto de. 2001;39:
800-812.

Eypasch E, Williams JI, Wood-Dauphinee S, et al. Gastrointestinal
quality of life index: development, validation and application of a
new instrument. Br J Surg. 1995;82:216-222.

De La Loge C, Trudeau E, Marquis P, Revicki DA, Rentz AM, Stan-
ghellini V. Responsiveness and interpretation of a quality of life
questionnaire specific to upper gastrointestinal disorders. Clin Gas-
troenterol Hepatol. 2004;2:778-786.

Blazeby JM, Alderson D, Winstone K, et al. Development of an
EORTC questionnaire module to be used in quality of life assess-
ment for patients with oesophageal cancer. The EORTC Quality of
Life Study Group. Eur J Cancer Oxf Engl 1990. 1996;32A:1912-1917.
Schoepfer AM, Straumann A, Panczak R, et al. Development and val-
idation of a symptom-based activity index for adults with eosinophi-
lic esophagitis. Gastroenterology. 2014;147(1255-1266).e21.

Testa MA, Simonson DC. Assessment of quality-of-life outcomes. N
Engl J Med. 1996;334:835-840.

Feagan BG, Patel H, Colombel J-F, et al. Effects of vedolizumab on
health-related quality of life in patients with ulcerative colitis: results
from the randomised GEMINI 1 trial. Aliment Pharmacol Ther enero
de. 2017;45:264-275.

Chang L, Lembo AJ, Lavins BJ, et al. The impact of abdominal pain
on global measures in patients with chronic idiopathic constipation,
before and after treatment with linaclotide: a pooled analysis of two
randomised, double-blind, placebo-controlled, phase 3 trials. Aliment
Pharmacol Ther. 2014;40:1302-1312.

Portincasa P, Bonfrate L, Scribano MLL, et al. Curcumin and fennel
essential oil improve symptoms and quality of life in patients with
irritable bowel syndrome. J Gastrointest Liver Dis. 2016;25:151-157.

SUPPORTING INFORMATION

Additional Supporting Information will be found online in the sup-

porting information tab for this article.

How to cite this article: Lucendo AJ, Arias-Gonzélez L,
Molina-Infante J, Arias A Systematic review: health-related
quality of life in children and adults with eosinophilic
oesophagitis—instruments for measurement and determinant
factors. Aliment Pharmacol Ther. 2017;46:401-409.
https://doi.org/10.1111/apt.14194


https://doi.org/10.1177/2050640617707095
https://doi.org/10.1177/2050640617707095
https://doi.org/10.1111/apt.14194

