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On behalf of the pediatric appendicitis COS development group

Objective: To develop an international core outcome set (COS), a min-
imal collection of outcomes that should be measured and reported in all
future clinical trials evaluating treatments of acute simple appendicitis in
children.

Summary of Background Data: A previous systematic review identified
115 outcomes in 60 trials and systematic reviews evaluating treatments
for children with appendicitis, suggesting the need for a COS.

Methods: The development process consisted of 4 phases: (1) an updated
systematic review identifying all previously reported outcomes, (2) a
2-stage international Delphi study in which parents with their children
and surgeons rated these outcomes for inclusion in the COS, (3) focus

groups with young people to identify missing outcomes, and (4) inter-
national expert meetings to ratify the final COS.

Results: The systematic review identified 129 outcomes which were
mapped to 43 unique outcome terms for the Delphi survey. The first-
round included 137 parents (8 countries) and 245 surgeons (10 countries),
the second-round response rates were 61% and 85% respectively, with 10
outcomes emerging with consensus. After 2 young peoples’ focus groups,
2 additional outcomes were added to the final COS (12): mortality, bowel
obstruction, intraabdominal abscess, recurrent appendicitis, complicated
appendicitis, return to baseline health, readmission, reoperation,
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unplanned appendectomy, adverse events related to treatment, major
and minor complications.

Conclusion: An evidence-informed COS based on international con-
sensus, including patients and parents has been developed. This COS is
recommended for all future studies evaluating treatment ofsimple
appendicitis in children, to reduce heterogeneity between studies and
facilitate data synthesis and evidence-based decision-making.

Keywords: appendicitis, appendicitis research, core outcome set, non-
operative treatment, simple appendicitis

(Ann Surg 2022;276:1047-1055)

ppendicitis, the most common acute surgical condition in

children, affects approximately 1 in every 12 people in the
world, with the highest incidence between ages 10 and
19 years.!> Although appendicitis may be complicated by rup-
ture, most cases are uncomplicated, or “simple.” In the last
decade, there has been interest in alternative minimally invasive
approaches and non-operative treatment of simple appendicitis.>

Randomized clinical trials are needed to inform treatment
strategies in clinical practice. However, applicability of trial
results depends on the outcomes being measured and reported.
To inform clinical decisionmaking, these outcomes need to be
relevant to both clinicians and patients.* Inconsistent selection
and reporting of outcomes limits the ability to adequately
interpret and compare clinical trial results and subsequent meta-
analysis.>® Between 1973 and 2013, 51 randomized controlled
trials, and 9 systematic reviews evaluating treatments of appen-
dicitis in children reported a total of 115 unique outcomes.” This
demonstrates the need for standardized outcomes that are rele-
vant to both patients and clinicians. These outcomes should be
measured and reported, as a minimum, in all clinical trials in
specific areas of health or health care.® Core outcome sets
(COSs) provide an evidence-based approach to standardize
outcome selection and allow for unified measuring and reporting
which in turn facilitates data synthesis.®!?

Although a COS for simple appendicitis in children has
recently been developed for the UK,!! the differences between
countries in treatment practices, resources, and cultural aspects,
means there remains a need for a COS with an international
scope. The aim of this study was to develop such an international
COS to be measured and reported in all future clinical trials
investigating any type of treatment for acute simple appendicitis
in children, including surgical treatment and non-operative
treatment.

METHODS

Study Registration, Methods, and Protocol

This study was registered with the COMET initiative
(registration number: 1119) on February 11, 2018.!> Develop-
ment consisted of 4 phases: (1) compilation of a list of outcomes
for the Delphi study, by an update of the 2015 systematic
review,” identifying all previously reported outcomes, (2) a
2-round international Delphi study to identify a set of core
outcomes for which there is consensus among parents (including,
where appropriate, their child) and surgeons, (3) focus groups
with young people to identify missing outcomes (4) international
expert meetings with parents, surgeons, and researchers to ratify
the final COS. A previously published protocol describes the
study design, rationale, and methods in more detail,'® including
a completed COS-STAD (Core Outcome Set-STAndards for

1048 | www.annalsofsurgery.com

Development) recommendations check-list.!* An updated pro-
tocol including the focus groups methodology has been pub-
lished on the Open Science Framework.!?

International Steering Committee

An international steering committee was established by
contacting research groups involved in trials or trials that had
been completed after 2014 on the treatment of simple acute
appendicitis in children listed on ClinicalTrials.gov. Ten of the
13 identified countries agreed to participate. In addition to a lead
investigator from each participating center, the steering com-
mittee consisted of the authors, and a parent/patient repre-
sentative of the Dutch Foundation Children and Hospital, see
Supplement S1, http://links.Iww.com/SLA/C830. The steering
committee agreed on the final protocol and provided input
throughout the project. Within the steering committee, a smaller
study management group (Knaapen M, Hall NJ, Van der Lee
JH, Butcher NJ, Offringa M, Bakx R, Gorter RR) met regularly
in videoconference meetings.

Systematic Review for Delphi Survey

To develop a list of outcomes for the Delphi survey, we
updated an earlier published systematic review’ to identify any
new unique outcomes measured in trials evaluating treatments of
simple appendicitis in children. Additional information on the
search strategy/study selection and data extraction can be found
in online Supplement S2, http://links.lww.com/SLA/C831.

Participants Delphi Study

Two stakeholder groups were invited to complete a
2-round online Delphi survey: parents and surgeons. The parent
group comprised of parents of children and young people (5-
18 years) treated for acute simple appendicitis either with initial
non-operative treatment or with surgery in the preceding
24 months. Parents were asked to discuss the answers they
provided with their child whilst filling out the Delphi survey.
Parents were included from 11 centers in 8 countries: USA
(Nationwide Children’s Hospital, Ohio; Children’s Mercy Hos-
pital, Kansas City); Sweden (Karolinska University Hospital,
Stockholm); Australia (Children’s Hospitals Network, Sydney);
Singapore (KK Women’s and Children’s Hospital, Singapore);
Canada (British Columbia Children’s Hospital, Vancouver; The
Hospital for Sick Children, Toronto; Montreal Children’s Hos-
pital, Montreal); The Netherlands (Amsterdam University
Medical centers, Amsterdam); Finland (Helsinki Children’s
Hospital, Helsinki); Malaysia (Universiti Kebangsaan Malaysia,
Kuala Lumpur).

The surgeon stakeholder group included general and/or
pedi-atric surgeons who treat children in the specified age group.
Surgeons were included from 10 countries: USA, Sweden, Aus-
tralia, Singapore, Canada, The Netherlands, Finland, Malaysia,
UK, and France. They were invited through their respective
national pediatric surgical associations or directly by the local
lead investigators.

All participating centers obtained ethical board approval
as appropriate. Participants received an electronic invitation to
register for the online Delphi study through DelphiManager,'¢ a
web-based Delphi survey system. All participants provided dig-
ital informed consent.

Delphi Study

The list of outcome terms from the systematic review was
formatted into questions, accompanied by a plain language
summary for each outcome, see Online Supplement S3, http://
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link-s.Iww.com/SLA/C832. The survey was piloted by a group of
laypersons (n = 10) to assure clarity. The English survey was
translated into Dutch, French, Finnish, and Swedish by trans-
lators familiar with medical terminology. After deliberation with
the local investigators, the English questionnaire was used in
Malaysia and Singapore.

Participants were asked to score how important each
outcome was to determine the effectiveness of a treatment for
simple appendicitis using a 1 to 9 Likert scale. Each round had to
be completed within 8 to 10 weeks. During that time, non-res-
ponders received a reminder email every 2 weeks. Participants
who completed Round 1 were invited to participate in Round 2.
It consisted of outcomes that did not reach consensus in the first
round and additional outcomes suggested by participants. In
Round 2 participants could see their individual score from round
1 combined with a histogram showing the scoring distribution
for both stakeholder groups. Participants were then asked to re-
score the remaining outcomes in the same manner as Round 1.

In the absence of a formal guideline but in accordance
with common practice,® consensus was defined as follows:

“Consensus-in:”

—>70% of participants in both stakeholder groups scoring the

outcome as 7-9 and < 15% in both stakeholder groups scoring

the outcome as 1-3.

—>90% of participants within 1 stakeholder group scoring the

outcome as 7-9. Allowing inclusion of outcomes considered

to be very important by only 1 stakeholder group.
“Consensus-out:”

1. — >70% of participants in both stakeholder groups scoring
the outcomes as 1-3 and <15% of participants in both
stakeholder groups scoring the outcome as 7-9.

A country-weighted analysis was performed for each
outcome to check for skewing as a result of divergent opinions
from a single country with a larger group of respondents.

Focus Groups - Outcome Prioritization With Young
People

Sixteen young people (12-18 years) treated for acute
simple appendicitis in the Netherlands in the preceding
24 months were invited to participate by phone. Approval was
provided by the Medical Research Ethics Committee of the
Amsterdam UMC, location AMC, who waived the need for
complete ethical review (W18_074 # 19.555). All participants
and their parents gave written informed consent.

Two meetings were held to identify any outcomes
important from the young peoples’ perspective. During the
meeting, participants were asked what outcomes they consider
important in determining the effectiveness of a treatment for
simple appendicitis using a participation board game “All Voices
Count” (Teela, Haverman et al publication pending). Sub-
sequently, participants prioritized the mentioned outcomes
together with an adjusted list of outcomes from the Delphi
survey considered relevant to young people, see Online Supple-
ment S4 for the excluded Delphi outcomes, http:/link-s.lww.
com/SLA/CS833.

Expert Meetings

In April 2020 2 separate videoconference meetings were
held to accommodate different international time zones. Due to
the COVID-19 pandemic, the initially planned face-to-face
meeting was impossible.'* All local lead investigators, parents,

Copyright © 2020 The Author(s). Published by Wolters Kluwer Health, Inc.

and surgeons from the Delphi study received an electronic
invitation for the expert meeting. Both expert panels were asked
to ratify the methodology and comment on the final set of
outcomes.

The final COS was categorized according to the 4 core
areas of the OMERACT 2.0 filter!” and the Dodd et al outcome
taxonomy to maximize data harmonization.'® This study is
reported in accordance with the COS-STAR (COS-STAndards
for Reporting) statement!* and GRIPP2 (Guidance for
Reporting on Involvement of Patients and Public) reporting
checklist.?° The completed checklists can be found in the Online
Supplements S5, http://links.lww.com/SLA/C834 and S6, http://
links.lww.com/SLA/C835.

RESULTS

Systematic Review for Delphi Survey

The updated systematic review included 10 additional
studies, published between January 2014 and November 2017,
see Online Supplement S7 for the PRIMSA flowchart, http:/
links.lww.com/SLA/C836. It yielded 77 unique outcomes which
were grouped to general and unique outcome terms. Fifty four of
the 77 outcomes could be grouped to the original 38 outcome
terms from the systematic review by Hall et al.” For 23 of the 77
outcomes, 8 new outcome terms were formulated (Fig. 1). The
final 43 outcome terms were mapped to the 4 core areas (death,
life impact, resource use, pathophysiological manifestations),
with adverse events of treatment labelled separately.!”

Delphi Study

A total of 566 parents and 546 surgeons received an
invitation to participate in the Delphi study. Round was 1
completed by 148 parents from 8 countries and 245 surgeons
from 10 countries. During survey registration, 74 (50%) parents
indicated they would complete the survey together with their
child. Participants’ demographics are provided in Tables 1 and 2.

After Round 1, 7 of the 43 outcome terms met the
threshold for “consensus-in” in both stakeholder groups
(Table 3). None of the outcome terms met the “consensus-out”
threshold. Country-weighted analysis showed no difference in
consensus results. An overview ofall scores per outcome, per
country, is provided in Online Supplement S8, http:/links.lww.
com/SLA/C837. Two new outcome terms were identified from
the outcomes suggested by parents and surgeons; “mental health
problems,” and “intensive care admission.”

Round 2 consisted of 38 outcome terms, including the 36
outcome terms that had not yet reached consensus and the 2
newly suggested outcome terms. Round 2 was completed by 91
of 148 parents (61%), and 209 of 245 surgeons (85%) that
completed Round 1. Three additional outcome terms met the
threshold for “consensus-in” (Table 3). The outcome term “Need
for appendectomy” only met the “consensus-in” threshold
(>90%) in the parent stakeholder group. None of the outcome
terms met the “consensus-out” threshold. Country-weighted
analysis showed no difference in consensus results between
countries. After 2 rounds consensus was reached on 10 of 45
(22%) outcome terms evaluated in the Delphi survey.

Focus Groups - Outcome Prioritization With Young
People

Of the 16 Dutch young people invited, 8 agreed to par-
ticipate in the focus groups. They were aged 12-16 years, with 6/8
(75%) being male. They had been treated for acute simple
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FIGURE 1. Schematic depiction of outcome term identification from SRs. RCTs indicates randomized controlled trials; SRs, sys-

tematic reviews.

appendicitis in the past 1 to 20 months, with 3 treated non-
operatively with antibiotics and 5 had undergone appendectomy.
Young people mentioned 5 outcomes not included in the Delphi
survey. Both groups prioritized these 5 outcomes, together with
the adjusted list of 22 outcome terms from the Delphi study.
Both groups found 6 of the 10 “consensus in” outcomes from the
Delphi study to be important, see Table 4 for a summary of the
prioritization. In addition, the young people found 2 outcomes
important that had not reached “consensus-in” in the Delphi
study; “pediatric quality of life”, and “time away from normal
daily activities/school.” The young people found none of the 5
outcomes that were newly mentioned in the focus group to be
very important.

Expert Meetings

In total, 19 people took part in the 2 expert meetings,
excluding the study management group. The group consisted of
11 pediatric surgeons (local lead investigators), 6 pediatric and
general surgeons, and 2 parents. All attendees participated in
both rounds of the Delphi survey. Both meetings ratified the
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study’s methodology and results. All experts agreed to add the
outcomes found to be important by young people in the focus
groups to the final COS: “return to school/normal activity” and,
“quality of life.” After a discussion, it was decided that these
2 outcomes reflect an overlapping general quality of life concept,
consistent with the comments made by young people during the
focus groups. Therefore, “return to school/normal activity” and,
“quality of life” were combined in the outcome “time to return to
baseline health status.”

Final Core Outcome Set

The 4 phases of this COS development process resulted in
a final set containing 12 outcomes in 5 core areas,!® see Table 5.
The outcome “death” was further specified as “disease or
treatment related mortality” because all-cause mortality did not
seem relevant in pediatric simple appendicitis. The outcome
“bowel obstruction” signifies obstruction as a result of mech-
anical obstruction, not functional or paralytic. “Reoperation”
means requiring an operation for the second time; not including
radiological ~ drainage. The  outcome  “minor/major

Copyright © 2020 The Author(s). Published by Wolters Kluwer Health, Inc.
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TABLE 1. Participant Demographics of Parents Completing
the First Delphi Round

TABLE 2. Participant Demographics of Surgeons Completing
First Delphi Round

Demographic Total (n = 148) Demographic Total (n = 245)

Male, n (%) 34 (23) Male, n (%) 144 (59)

Age parent in years, mean (SD) 43 (7) Age in years, mean (SD) 45 (10)

Geographic location, n (%) Geographic location, n (%)

North America 34 (23) North America 50 (20)
Europe 46 (31) Europe 111 (45)
Asia 23 (30) Asia 66 (27)
Australia 23 (16) Australia 18 (7)

Education level n (%) Type of surgeon, n (%)

Primary School 1 (1) Pediatric surgeon 198 (81)
High School 33 (22) General surgeon 47 (19)
College 23 (16) Place of work, n (%)

Bachelor 53 (36) Academic/university hospital 159 (65)
Master 24 (16) Teaching hospital 66 (27)
Other 14 (10) Non-teaching hospital 20 (8)

Age child in years, mean (SD) 11 4) Years’ work experience as surgeon, 1 (%)

Time since diagnosis of child with appendicitis, 7 (%) Resident 17(7)
0-6 mo 50 (34) 0-5 yr 51(21)
7-12 mo 53 (36) 5-10 yr 47 (19)
13-24 mo 35 (24) 10-20 yr 67 (27)
25-48 mo 8 (5 Longer than 20 yr 63 (26)

Longer than 49 mo 2(1) Children treated for appendicitis past year, n (%)

Experience with NOT, n (%) 27 (18) 0-5 patients 24 (10)

Child involved in appendicitis research, n (%) 35 (24) 6-10 patients 30 (12)

Child suffered complications of appendicitis treatment, 7 (%) 23 (16) 11-20 patients 47 (19)
NOT indicates non-operative treatment; SD, standard deviation. g%jg ﬁjg:ﬁz gg 83;

41-50 patients 28 (11)

More than 51 patients 41 (17)

T, . e . Experience with NOT, n (%) 196 (80)
complications” was divided into 2 ’E)utcomes. major complica- Tnvolved in appendicitis research, 7 (%) 162 (66)

tions,” and “minor complications,” major referring to a com-
plication that occurred as a result of appendicitis or its treat-
ment, requiring invasive treatment. Minor complications refers
to complications that resolve with limited or no treatment.

Three of the included outcomes are primarily relevant to
trials assessing non-operative treatment; “recurrent appendicitis,”
“complex appendicitis,” and “unplanned appendectomy.”
“Recurrent appendicitis” is defined as a diagnosis of appendicitis
that occurs after a patient has recovered from simple appendicitis.
“Complex appendicitis” is defined as a diagnosis of complex/
complicated appendicitis after simple appendicitis was initially
diagnosed and managed. This may be due to disease progression
or as the result of error in the initial diagnosis. “Unplanned
appendectomy” is defined as the performance of an appendectomy
due to a medical indication or at the patients’ or parents’ request
when the initial treatment plan was non-operative.

DISCUSSION

The development of this set of 12 core outcomes for use in
clinical trials of children with acute simple appendicitis aims to
reduce the current heterogeneity of outcomes measured in this
population. This COS covers the key perspectives of children,
parents and physicians on the impact appendicitis and its man-
agement, and goes beyond the traditional pathophysiological
outcome indicators. It was developed in collaboration with most
of the research groups currently undertaking trials on pediatric
appendicitis across the world. The use of this international COS
in future research should help improve the comparability of
clinical trial results and allow for simpler data pooling and meta-
analysis,®® maximizing trial utility and reducing research
waste.?! The fact that these outcomes are developed by an
international group of stakeholders can also be used as

Copyright © 2020 The Author(s). Published by Wolters Kluwer Health, Inc.

information to be highlighted in the informed consent process of
future clinical trials. Moreover, by identifying information that is
considered important to stakeholders we can inform the pre-
treatment informed consent process in routine clinical practice.
Such so called Core Information Sets can be developed with
methods similar to COS development,???3 and can be conducted
alongside a COS development.?*

Most outcomes in this international COS are similar to the
recently published UK COS.!! However, 5 outcomes differ:
“complicated appendicitis,” “time to return to baseline health
status,” “adverse events as direct result of treatment,” and
“major complication” and “minor complication.” The outcome
“complicated appendicitis” was only first identified in the
updated systematic review, likely reflecting the recent develop-
ments in non-operative treatment research. This is because
“complicated appendicitis” is often reported as an adverse out-
come of antibiotic treatment. The UK COS included “time away
from full activity,” and “child’s quality of life.” In the interna-
tional COS similar outcomes were integrated into “time to return
to baseline health status.” “Wound infection,” “wound compli-
cation,” “negative appendectomy,” “patient stress/psychological
distress,” and “length of hospital stay” were part of our inter-
national Delphi survey, but not voted “consensus-in,” as
opposed to the UK COS. However, “wound infection,” “wound
complication” and “negative appendectomy” may be considered
as components of “major and minor complications” which are
included in the international COS. Some of the differences
between these 2 COSs may be due to interpretation by study
teams, and some may be the result of treatment practices,
resources and cultural aspects familiar to the respondents.?> As
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TABLE 3. Scoring for Core Outcome Set of Outcome Terms in the Delphi Survey as Critical

Core domain
Outcome term

0to 30%
31to 50%
5110 70%
7110 90%
91 to 100%

Delphi round 1
% Parents % Surgeons
score 7-9 score 7-9

Delphi round 2
% Parents % Surgeons
score 7-9 score 7-9

Pathophysiological manifestations

Intra-abdominal abscess

Duration abdominal drainage
Significant fever after treatment
Recovery gastrointestinal function
Inflammation markers

Bacterial isolates during surgery
Histologically normal appendixes
Blood loss during surgery

Bladder catheterization time

10  Wound infection

11 Bowel obstructions
Complications directly related to
treatment

Children developing complicated
appendicitis

14 Major/minor complications

15 Non-infectious wound complications
16  Recurrent appendicitis

17  Other infectious complications

©oO~NOOAWN =

18  Pain score
Time away from normal daily
5 activities/school
20 Recovery to full activity/sport
21 Cosmesis
22 Time to ambulation
23  Duration home healthcare
24 Pediatric Quality of Life
25 Parental quality of life
26  Patient and/or parent satisfaction
27  Mental health problems

28 Hospital length of stay

29 Hospital re-admission

30 Healthcare visits

31 Total cost

32 Cost effectiveness

33  Parent days off work

34  Duration surgery/anesthesia

35 Duration antibiotic treatment

36 Analgesia doses

37 Imaging

38 Interventional radiology procedure
39 Central venous catheter

40 (Unplanned) CT scan

41  Need for re-operation
Conversion laparoscopic to open
surgery

43  Need for appendectomy

44  Intensive care admission

45 Death
N/A = Not applicable

I VA N/A
Life impact
N/A N/A
Resource use
I VA N/A
N/A N/A
N/A N/A
Death
N/A N/A

Outcome terms that met threshold for “consensus-in” are in bold. None of the outcome terms met threshold for
“consensus-out”. Outcome terms with “consensus-in” round 1 were not voted on in round 2. Outcome terms
suggested by participants in round 1 were added to round 2.
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Copyright © 2020 The Author(s). Published by Wolters Kluwer Health, Inc.



Annals of Surgery ¢ Volume 276, Number 6, December

2022

Core Outcome Set for Simple Appendicitis

TABLE 4. Outcome Prioritization Results of the Focus Groups With Young People

Outcome term

Very important

Group 1 (n=4)

Group 2 (n = 4)

Delphi Consensus-in

Recurrent appendicitis Most important Most important Yes
Major/minor complications Very important Most important Yes
Need for appendectomy Most important Important Yes
Need for re-operation Very important Very important Yes
Hospital readmission Very important Very important Yes
Pediatric quality of life Very important Important No
Time away from normal daily activities/school Important Very important No
Complications directly related to treatment Very important Not important Yes
Important
Recovery to full activity/sport Important Important No
Pain score Important Important No
Fear” Important Important No
Hospital length of stay Important Important No
Return to sport/full activity Important Important No
Children developing complicated appendicitis Important Not important Yes
Bowel obstructions Important Not important Yes
Intra-abdominal abscess Important Not important Yes

*New outcome from the focus group with young people not in the part of the Delphi survey.

such it seems appropriate to recommend this international COS
be used for trials outside the UK, and specifically for countries
with representation on the stakeholder panels.

This study has only established what outcomes should be
measured, as the first step in COS development.® Additional
research is needed to determine how some of these outcomes
can be measured best, with which instruments, by whom and at
what time point. We recommend that decisions on how to best
measure the outcomes from this COS are informed by criteria
from COSMIN (COnsensus-based Standards for the selection
of health Measurement Instruments) guidelines.?® Until that
time, the use of generally accepted measurement tools and
classification systems is recommended particularly where vali-
dated for use in children. These suggested classifications and
definitions have been listed in online supplement S9, http://
links.lww.com/SLA/C838. For example, for the outcomes
“major” and “minor complications,” the Clavien-Dindo scor-
ing system is suggested.?’”>?® In this system, it is common to
consider a score of III to V as a “major complication,” and I to
IT as a “minor complication.” Regarding “time to return to
baseline health status,” it is suggested that children (or their

parents, as appropriate) report the time they perceived it took
to return to their pre-appendicitis health status (eg, physical,
social and school/work). As simple appendicitis is an acute
disease with only little and transient impact on quality of life,
quality of life questionnaires seems less useful.

Strengths and Limitations

Including the views of parents and children and using the
Delphi methodology are strengths of this study. Outcomes con-
sidered important by patients and their parents are essential to a
meaningful and complete COS.?° The Delphi approach is an
established method for reaching consensus in a large group of
experts, including patients, without the need for face-to-face.!%-3¢
This Delphi survey was designed to be completed by parents with
input from their children; half of parents involved in the Delphi
study declared to have done so, although it is unknown to what
extent parents complied with that instruction. To ensure no large
discrepancies existed between the opinions of parents who par-
ticipated together with their child and of young persons without
their parents, we developed a focus group with prioritization
methodology to involve young people directly. There was good

TABLE 5. Final Core Outcome Set for Reporting Treatment of Simple Appendicitis in Children

Core Area/Domain'8 Outcome Domain!®

Outcome

Death 1. Mortality/survival
Physiological/clinical 8. Gastrointestinal outcomes

12. Infection and infestation outcomes

31. Perceived health status
35. Hospital

Life impact
Resource use

Adverse events 38. Adverse events/effects

36. Need for further intervention

Disease or treatment related mortality
Bowel obstruction
Intra-abdominal abscess
Recurrent appendicitis”
Complicated appendicitis”
Time to return to baseline health status
Hospital readmission
Reoperation
Unplanned appendectomy”
Adverse events as direct result of treatment
Major complication
Minor complication

*Primarily for research involving non-operative treatment of appendicitis.

For further explanations of each outcome’s meaning please see the “final core outcome set” section of the Results. Some suggestions for measurement tools can be found

in the Discussion section and online supplement S8, http:/links.lww.com/SLA/C837.
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agreement between the focus groups and the Delphi study.
However, as the focus groups were only done with a small group
of Dutch children, its results should be interpreted with caution. It
was not feasible to organize prioritization meetings in all partic-
ipating countries due to a lack of experienced interviewers and
resources. However, more research is needed on the optimal
methodology for including children in COS research.’!

Respondents from 10 different countries participated in this
international COS. Involving patients from different countries is
not done in all COS developments. A study in 2017 found that
only 23% of COS projects included patients from more than 4
countries.”> However, as can be seen in the Delphi consensus
results per outcome, per country, in Online Supplement S8, http://
links.lww.com/SLA/C837, there is quite some inter-country vari-
ability, especially amongst parents. For instance, the outcome
“time away from normal daily activities/school” is only voted as
critical by 23% of Finnish parents compared to 100% of Malay-
sian parents. These results emphasize the importance of including
representatives from multiple countries to make a COS interna-
tionally applicable. With the exception of Malaysia, all included
countries were high-income countries, which could limit the gen-
eralizability of our results to low and middle-income countries.
Ideally a COS development would include countries from all
continents, with a variety of resources and cultural backgrounds.

The protocol intended to achieve consensus on more than
80% of all outcome terms in the Delphi study,'# if this was
achieved after 2 rounds, a third round was not warranted.
However, after 2 rounds consensus was only reached on 10 of 45
(22%) outcomes, it was decided in the expert meetings not to
perform a third round, as this would most likely not result in the
intended 80% consensus. Secondly, a low response rate in the
third round could result in attrition bias.

A steering committee with research groups from 10 of the
13 countries involved in simple appendicitis research was assem-
bled for this project. By including future implementers as stake-
holders in the development of this COS, we hope to facilitate
uptake. Research on COS uptake and implementation is lim-
ited.®-3? This COS will also be sent to relevant journal editors and
funding bodies, for instance the National Institutes of Health and
UK Medical Research Council. A final step would be to introduce
the COS as a requirement for future funding decisions or pub-
lication of simple appendicitis trials. Another area of imple-
mentation could be uptake and recording of these core outcomes
in clinical databases, for example, the American College of Sur-
geons National Surgical Quality Improvement Program registry,
or as a part of quality indicators for governmental oversight
authorities or health insurance companies.

In conclusion, this international COS for simple appen-
dicitis, developed using Delphi methods, consists of 12 outcomes
that are important to children who suffered from simple
appendicitis, their parents, and surgeons from 4 different con-
tinents. It is recommended this COS be incorporated in the
design of future clinical trials evaluating treatments for acute
simple appendicitis in children.
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