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Abstract
Background:

The support for treatment of uncomplicated appendicitis with non-operative management as
opposed to surgery has been building in the literature. We conducted a randomized trial to

compare failure rates.
Methods:

We conducted a pragmatic multicenter, parallel-group, unmasked, non-inferiority, randomized
trial completed at 11 children’s hospitals across the globe. We used a non-inferiority design with
a margin of 20%, and randomized in a 1:1 allocation while stratifying by sex, institution and
duration of symptoms (> 48 hours verses <48 hours). Patients were 5-16 years of age with
suspected non-perforated appendicitis. The primary outcome was treatment failure up to one year
following randomization. Failure in the antibiotic arm was removal of the appendix, and failure
in the appendectomy arm was a normal appendix based on pathology. In both arms, a failure was
counted for an additional procedure related to appendicitis requiring general anesthesia. Interim
analysis was performed to determine if inferiority was to be declared at the half-way point. The

trial was registered at ClinicalTrials.gov (NCT02687464).
Findings:

Between January, 2016 and December, 2021, 936 patients were randomized (459 in

appendectomy arm and 477 in antibiotic arm). At 12-month follow-up, primary outcome data



were available for 846 (90-3%). The failure rate in the antibiotic arm was 33-8% compared to

7-1% in the appendectomy arm. The difference is 26-7% (90% CI: 0-22, 0-31).

Of the 459 patients who were randomized to appendectomy, 28 (6-5%) had pathology
reported as perforated. Of the 72 randomized to antibiotics who failed antibiotics early, 25
(34-7%) were classified as perforation. All but 1 patient that met the definition for treatment
failure with appendectomy were negative appendicectomies. Of those who underwent

appendectomy in the antibiotic group, 13 (9-2%) had normal pathology.
Interpretation:

Based on a 20% non-inferiority margin, antibiotic management of non-perforated appendicitis is

inferior to appendectomy based on cumulative failure rates.

Funding: The overall execution of the trial received no external funding. However, at the
Swedish sites, grant funding was secured from the Swedish Research Council and Stiftelsen
Frimurare Barnhuset in Stockholm to pay for research nurses in both Stockholm and Uppsala. At
the London ON (Canada) site, grant funding was obtained from the Academic Medical

Organisation of Southwestern Ontario (AMOSO) to partially fund a research coordinator.



10

11

12

13

14

15

16

17

18

19

20

21

22

23

INTRODUCTION

Appendicitis is the most common surgical emergency in children with a lifetime risk of 7-8%
and a peak incidence in the teenage years (1). The standard of care has been appendectomy since
the operation was first described in 1886 (2). Although there have long been examples of treating
appendicitis without surgery but with antibiotics alone (3), this strategy has only recently begun
to be formally compared to appendectomy in adults and children. Laparoscopic appendectomy
for non-perforated appendicitis has a low risk of complications; however, it is an abdominal
operation requiring general anesthesia and hence exposes the child inevitably to a risk of
complications of these. Even with current imaging methods, it can be expected that around five
percent of patients undergoing appendectomy will be found to have a normal appendix, and thus

they underwent an unnecessary operation (4).

Several studies have documented antibiotic therapy alone is highly successful as initial treatment
of appendicitis and is associated with more rapid return to normal activity than surgery (5-9).
The Midwest Pediatric Surgery Consortium performed a non-randomized patient preference trial
in 1,068 children demonstrating about two-thirds of patients treated with antibiotics avoided an
operation at one year and those patients had fewer disability days compared to primary
laparoscopic appendectomy (9).

Large, multicenter randomized trials have been performed in adults, such as that by the CODA
collaborative (Comparison of Outcomes of antibiotic Drugs and Appendectomy) (10). In the
CODA trial, 1,552 patients were randomized to compare the primary outcome of 30-day
European Quality of Life — five dimensions score. They concluded that antibiotics were non-
inferior according to this metric. However, the failure rate with antibiotics was near 30%.

Although there have been two prospective randomized controlled trials in children, both have
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been small pilot/feasibility studies (7,11), so there has been no large-scale randomized study in
children allowing an unbiased comparison of outcomes between these two very different
treatment strategies. We therefore designed and conducted the APPY trial - a multicenter,
randomized trial comparing laparoscopic appendectomy to antibiotics alone in children with

uncomplicated appendicitis.

METHODS

Study design

We conducted an open label, pragmatic, non-inferiority, non-blinded, parallel,
multicenter randomized trial. The protocol was developed in accordance with the SPIRIT
guidelines (12) and has been previously published (13). There were no important changes to the
protocol implemented or changes during conduction. Approval was obtained from the local
institutional ethics board for each enrolling site. Patients were enrolled after obtaining informed
consent from the patient’s legal guardian.

Participants

The study population consisted of children between the ages of 5 and 16 years diagnosed with
simple appendicitis. Families were offered enrollment into the trial or to proceed with
appendectomy per local center standard of care. The enrollment process occurred after the
diagnosis of appendicitis was made.

Inclusion criteria
e Diagnosis of non-perforated appendicitis
e Written informed parental permission
e Written informed child assent in accordance with local institutional policy

Exclusion criteria
e Suspicion of perforated appendicitis based on clinical or radiological grounds
e Appendix mass or phlegmon
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Prior antibiotic treatment to at least a second dose

Positive pregnancy test

Previous episode of appendicitis or appendix mass/ phlegmon treated non-operatively
Current treatment for malignancy or presence of co-morbid condition that would alter
length of stay

Randomization

After signed informed consent/assent, patients enrolled in the study were randomized using an
online stratified randomization tool provided by randomize.net (Interrand Inc., Ottawa, Ontario).
Parameters were set to provide study arm assignments for the proposed sample size based on a
1:1 ratio with concealment of allocation and stratified by sex, duration of symptoms (> 48 hours
versus < 48 hours) and trial site.

Interventions

Antibiotic group: All patients randomized to this study arm were defined as the ‘antibiotic

group’. Patients were started on intravenous fluids, antibiotics, analgesia, and admitted to the
hospital for observation. The choice of antibiotics was dependent on the standards for treating
appendicitis at the local center. Patients were allowed clear liquid diet. If liquids were tolerated
and they were progressing as expected, then regular diet was allowed. Patients were discharged
after a minimum of 12 hours intravenous antibiotic therapy if tolerating a regular diet with good
pain control and vital signs within normal limits. If the patient was not improving enough to
advance and prepare for discharge on the day after admission, then they were allowed another
day of antibiotics or scheduled for next available appendectomy. This was a joint decision
between the patient/family and care team. If the clinical condition had deteriorated on the first
day, then they were taken for appendectomy. If the patient was not improving by the second day
after admission, they were scheduled for appendectomy. Upon discharge, patients were

prescribed 10 days of oral amoxicillin/clavulanic acid or ciprofloxacin and metronidazole.
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Patients taking at least seven days were classified as completing the course. Following discharge,
children were not offered elective appendectomy. Families were counselled that recurrence of
appendicitis within 12 months would be treated with appendectomy without another attempt at
antibiotic treatment.

Appendectomy group: All patients randomized to this study arm were defined as the

‘appendectomy group’. Patients were also started on intravenous fluids and antibiotics but
scheduled for laparoscopic appendectomy in the next available slot in the operating room
depending on the typical operating standards within each center. If no perforation of the
appendix was identified, then no further antibiotics were given after the operation and patients
were discharged when able, including the same day. Children with perforated appendicitis were
treated according to local protocol. The type of antibiotics utilized was center-dependent and the
same as those used in the antibiotic group.

Outcomes

The primary outcome was treatment failure. In the antibiotic group, this was the need for
appendectomy within one year. In the appendectomy group, this was defined either a negative
appendectomy or a complication related to appendicitis requiring a general anesthetic within one
year.

In addition to each component of the primary outcome, further secondary outcomes were
selected as being important measures of treatment efficacy that fulfil important core areas of
relevance to clinicians and patients including pathophysiological manifestations, life impact,
resource use, and death. These were recorded up to one year following randomization or until an
endpoint was met. These were defined a priori as:

- complications: adverse events related to either nonoperative treatment of appendicitis or

appendectomy which require additional interventions without general anesthesia.



102 - time to discharge home after randomization

103 - duration of hospital admissions related to appendicitis, appendectomy, or their complications.

104
105  Follow-up

106 This was a triple unblinded study. Patients were given a diary to document their medication
107  schedule and time to return to activity, school, and sporting level of activity. They were seen in
108  early follow-up within 6 weeks or reached by phone. Patients who hadn’t reached a failure

109  endpoint were called at a minimum of 12 months from enrolment to be sure they hadn’t

110  developed a failure endpoint, and to ascertain their satisfaction with their assigned treatment.

111 Sample size calculation

112 Assumptions underlying the sample size calculation have been previously reported (13) with
113 contributing data arising from a pilot study conducted by some members of the current

114  investigator team (11), and the existing literature up to 2015 prior to the start of this trial (14-22).
115  We assumed a failure rate in the appendectomy group of 7% with a 5% negative appendectomy
116  rate and 2% additional intervention requiring general anaesthesia. In the antibiotic group, we
117  assumed a total failure rate of 20%.

118  The sample size was calculated to test the null hypothesis that antibiotic treatment alone is

119 inferior to appendectomy by more than 20 percentage points implying surgeons and patients
120  would be content with failure being within 20%. The non-inferiority margin was determined by
121 trial investigators as a compromise between a margin which may be acceptable to patients and
122 their families (who may find a wider margin acceptable) and that which may be acceptable to
123 surgeons treating children (who would likely tolerate a lower margin) and is consistent with
124  opinion within the literature (26). Using a one-sided test at 5% level of significance and 90%

125  power for the alternative that antibiotic treatment alone is inferior to appendectomy by 13
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percentage points or less, required a sample of 880 children with two equal groups of 440.
Assuming a combined 10% drop out and loss to follow-up, we aimed to recruit 978 patients.
Analysis

All participants in the two study arms were descriptively summarized. The primary
outcome was analysed by comparing the difference in proportion of failures in each treatment
group. To facilitate this, the 90% confidence interval for the difference (antibiotics —
appendectomy) was constructed, so that if the upper-bound of the confidence interval was less
than 0-2 (i.e. the 20% non-inferiority margin), the null hypothesis would be rejected, and the

antibiotic arm declared non-inferior.

Time to discharge was compared between treatment arms using a Mann-Whitney U-test to
account for right skewing from most patients spending a short time in the hospital with few and
widely variable protracted stays. Total duration of hospital admissions in the first year following
randomization was compared between treatment arms using a Mann-Whitney U-test. All
outcomes were analysed on an intention-to-treat basis and missing data are described in the
results. Data were collected at each local site and shared with the primary site. All statistical

analysis was conducted using SAS Version 9-4 (SAS Institute, Cary, NC, USA).

Oversight

An independent Trial Steering Committee (TSC) and Data Monitoring Committee
(DMC) were established to oversee the trial. Members had no direct investment or participation
in the study. Terms of reference and a DMC charter was developed, based on the DAMOCLES
(DAta Monitoring Committees: Lessons, Ethics, Statistics) Study Group (24). A planned interim
analysis testing for inferiority was undertaken once half of the planned sample size had been

recruited. The interim analysis was based on a modified primary outcome with a three-month
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follow-up period without bias adjustments. In this way, if stopping the study was recommended,
we wouldn’t have many that were already enrolled and in the active follow-up period. A
stopping rule was set such that if a modified primary outcome (failure at three months follow-up)
in the antibiotic arm exceeded that in the appendectomy arm by over 33%, the DMC would
recommend to the TSC that recruitment be terminated. The DMC also at this time point reviewed
adverse events in each trial arm. The study was registered with ClinicalTrials.gov on January 13,

2016 (NCT02687464) and is reported in accordance with CONSORT guidelines.

Role of Funding Source

The overall execution of the trial received no external funding. In Sweden, grant funding was
secured from the Swedish Research Council and Stiftelsen Frimurare Barnhuset in Stockholm.
The grants were used to pay for research nurses in both Stockholm and Uppsala. At the London
ON (Canada) site, grant funding was obtained from the Academic Medical Organisation of
Southwestern Ontario (AMOSO) to partially fund a research coordinator.

RESULTS

Study Population

Recruitment began on January 20, 2016 and continued to December 3, 2021, at which point the
total of 978 patients were enrolled across 11 centres (Table 1). There were 42 patients who
withdrew consent and did not have their data retained. An interim analysis was performed in
June, 2019, and the TSC recommended that recruitment continue to achieve the full sample size.
Overall, 459 (49%) were randomized to the appendectomy group and 477 (51%) to the antibiotic
group. At the 12-month follow up, data were available for 846 (90.3%) of whom 394 were in the

appendectomy group and 452 in the antibiotic group. The remainder of cases could not be
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contacted to ascertain their treatment failure status. See CONSORT flow diagram for details

(Figure 1).

At initial presentation, patient demographics including age at admission, weight, body mass
index, and sex were similar in both groups (Table 1). In addition, baseline clinical and
radiological characteristics including the presence of a fecalith on imaging were similar (Table

2).

Primary Outcome

Primary outcome was assessed in those with 12-month follow-up. Treatment failure occurred in
7-1% (28/394) of those in the appendectomy group and in 33-8% (153/452) of those in the
antibiotic group (Table 2). The difference in proportion of treatment failures between trial arms
(antibiotics — appendectomy) was 26-7% (90% CI: 22-4%, 30-9%). Since the upper bound of the
confidence interval (30-9) was greater than the inferiority margin (20), inferiority cannot be
rejected. Of those who met the definition for treatment failure in the antibiotic group, 72
occurred during the index admission and 81 occurred after discharge. In the appendectomy group
the majority of cases (27/28) that met the definition for treatment failure were negative
appendicectomies and there was one patient who returned to the operating room for a related
procedure under general anaesthesia. Primary outcome by stratification factors is demonstrated
in supplemental figure 1. Time to failure in the antibiotic group is demonstrated in supplemental

Figure 2.

Since we did not have complete follow-up, we considered the impact of missing data. The
proportion of missing data was higher in the appendectomy group (14-1%) than the antibiotic

group (5-2%). If we assume that the incidence of treatment failure in cases with complete data
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and cases with missing data is the same then the overall trial results remain similar: 32-2%
failure rate in the antibiotic group and 6-1% failure rate in the appendectomy group, and
difference between trial arms of 26-1% (90% CI: 22-2%, 30-1%). We believe this assumption is
justified since of those who we were able to contact, there were no patients who had undergone

appendectomy or had a further related procedure under general anaesthesia elsewhere.

Secondary outcomes

Pathology

Of the 459 patients who were randomized to appendectomy, 28 (6-5%) had pathology reported
as perforated. Of the 72 randomized to antibiotics who failed antibiotics early, 25 (34-7%) were
classified as perforation. Of those who recurred and returned for appendectomy, 4/81 (4-9%)
were considered perforated. Of those who underwent appendectomy in the antibiotic group, 13

(9-2%) had normal pathology.

Adverse Events

There were no deaths in either group. The relative risk of having an adverse event in the
antibiotic group compared to the appendectomy group was 4-3 (95% CI: 2-1, 8-7; P<0-0001)
(Supplemental Table 1). In the antibiotic group, adverse effects were recorded in 40 patients
(8-4%). These were mostly gastrointestinal distress, however, only four required re-admission.
One with Clostridium infection, one with hematemesis, one allergic reaction, and one for
gastroenteritis. There were two patients in the antibiotic group who underwent appendectomy
and developed a surgical site infection. In the appendectomy group, adverse events were

recorded in nine patients (2-:0%). One was discussed in the primary outcome with re-operation
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and the other eight patients had a surgical site infection (1-7%). Of those, three patients

developed an abscess, of which two had perforated appendicitis.

Length of Hospital Stay

During the initial hospitalization, median length of stay for the appendectomy group was 1-0
days (IQR: 0-76, 1-68), compared to 1-25 days (IQR: 0-92, 2-09) for the antibiotic group
(P<0-001). Patients in the antibiotic group also spent more total time in the hospital during the 12
month follow-up period at a median of 1-6 days (IQR: 1, 2-6) compared to one day (IQR: 0-75,

1-7) in the appendectomy group (P < 0-001).

Emergency Return Visits

Return to the emergency department occurred in 9-4% of patients in the appendectomy group
versus 28-3% in the antibiotic group (P<0-0001) (Table 3). In the antibiotic group,
approximately 46% (52/112) of visits occurred within the first six weeks following initial

discharge after randomization.

Convalescence

Approximately, one-third of participants had at least one day’s entry in their 14-day diary
(33:6% in the appendectomy arm and 37-7% in the antibiotic arm). Approximately 90% of these
individuals completed all 14 days of the diary. Days taken to return to normal activity and to
school were fewer in the antibiotic group compared to the appendectomy group (both P<0-0001;(
Table 5). Furthermore, the median duration of pain medication use in the appendectomy group

was three days, while patients in the antibiotic group generally did not require pain medications
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(P<0-0001; Table 4). Eighty two percent of patients in the antibiotics group took a full course of

antibiotics with most taking nine or ten days of antibiotics.

Patient Satisfaction

During the final follow-up, families were asked if they were satisfied with their treatment
allocation and to explain why. In the antibiotic group, 214 (214/293=73-0%, 95% CI: 0-68, 0-78)
were satisfied. The most common reason was they wanted to avoid surgery (147/214=67-1%).
Of the 79 (27-0%) unsatisfied, the common reason was they were concerned about recurrence
(41/79=51-9%). In the appendectomy group, 213 (213/291=73-2%; 95% CI: 0-68, 0-78) were
satisfied, which was not different from the antibiotic group (P = 0-96). The most common
reasons were the effectiveness of surgery/satisfied with outcome (102/213=47-9%) and they
were happy to avoid the risk of recurrence (61/213=28-6%). Of the 78 (26-8%) in the

appendectomy group who were not satisfied, most had wanted to avoid surgery (64/78=82-0%).

DISCUSSION

With a building interest in treating children with uncomplicated appendicitis without surgery, it
is important to consider the comparative outcomes of these two very different treatment
approaches to guide treatment decisions. While previous studies have described populations of
children treated with either surgery or antibiotics, there has not been a large, randomized study
with the benefit of removing the possibility of selection or other bias. Our key motivation to
performing the APPY trial was to generate this unbiased dataset. Our study was designed as a

non-inferiority trial since we recognized that there was no realistic possibility of antibiotics being
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superior to appendectomy but equally recognized that there was an acceptance that there may be
benefits to non-operative treatment that patients and surgeons may be willing to accept if surgery
could be avoided. At the trial design stage, we set a non-inferiority margin at 20%. Within this

framework, our study demonstrates that antibiotic management is inferior to appendectomy.

The threshold for this declaration may serve as fodder for debate amongst clinicians and
researchers. The implication of the 20% non-inferiority margin in this trial is an underlying
assumption that patients or surgeons would be willing to accept a failure rate with antibiotics that
is 20% higher than that with surgery to realize the potential benefits of avoiding surgery. At the
time of trial development nearly ten years previously, there was an adult non-inferiority trial
criticized for using a too narrow margin of 10%. (23,25) A Cochrane review at the time proposed
a non-inferiority margin of 20% holding the balance between antibiotics being less effective but
also less invasive (26). Following discussion amongst our investigator group, we elected to use a
20% margin but recognized that patients and parents may be willing to accept a wider margin
whereas many clinicians may only be willing to accept a narrower margin. Ultimately the
difference in failure rate between treatment arms was larger than 20% and inferiority declared
since the entirety of the 95% CI of the difference is greater than 20%. Despite this, we suspect
this difference will continue to be interpreted from opposite viewpoints. Those most interested in
avoiding an operation will see these data as providing hope while those most interested in
avoiding initial treatment failure or recurrence will see the failure rate as unacceptably high.
Either way, we believe the data we have generated advance our knowledge of the comparative
outcomes of these two different treatment modalities and will inform future shared decision

making.
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We found a raw failure rate for antibiotics of approximately one-third at one year, which gave us
a 26% difference compared to the 20% expected difference. This overall failure rate is nearly
identical to the failure rate found in the Midwest Pediatric Surgery Consortium patient choice
study [9]. This is an important finding because the Consortium study used restrictive inclusion
criteria while our study was overtly pragmatic. Patients in the Consortium study needed to have
imaging-confirmed uncomplicated appendicitis by ultrasound, computed tomography (CT), or
magnetic resonance imaging of an appendix with a diameter of 1-1 cm or less and no abscess,
fecalith, or phlegmon. In addition, they needed a white blood cell count between 5,000/uL and
18,000/uL, and abdominal pain for less than 48 hours prior to the start of antibiotics. We only
excluded those with suspected perforated appendicitis. We also didn’t specify the modalities
employed to diagnose appendicitis and clarify the population to approach for the study. These
liberal inclusion criteria likely account for the 7% incidence of perforation found at the time of
appendectomy in the appendectomy arm. This number is a surrogate for the overall perforation
rate at presentation in the antibiotics arm, since we will never know of those who recovered and
did not get an appendectomy. Although the high rate of perforation seen in those who failed
early suggests our pragmatic trial design likely contributed to the antibiotic failures, the overall
failure rate was the same as more conservative designs. One benefit of our pragmatic design is

that it improves the generalizability of our findings.

The appendectomy group had a significantly shorter length of stay. This was due to the period of
observation in hospital for those treated with antibiotics while many appendectomy patients
could be discharged after the operation. In addition, the total length of stay was increased in the
antibiotic group from the 17% who returned to the hospital for an appendectomy later. Most

comparative trials have found the same difference as two recent meta-analyses of adult trials
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concluded a longer stay with antibiotics, documenting an average increase of 0-53 days with
antibiotics (27,28). This was the same magnitude of difference we documented in this trial,
which was found to be a 0-6 day difference between medians in favor of appendectomy.
However, moving forward without a strict protocol, patients could be treated much more
aggressively up to discharge from the emergency department. The following step of progression
could be patients diagnosed in the pediatrician’s office or urgent care are sent home on oral

antibiotics with instructions to return with worsening pain.

Once patients were discharged from the hospital, those in the antibiotic group were more likely
to return to the emergency room as would be expected since they were the group that was left
with the risk of recurrence. However, patients in the antibiotic group enjoyed earlier return to
activity, school, and sports. This was also expected since their pain begins to improve rapidly
with antibiotics, and they have no somatic injury from which to recover. Effectively by the
second dayi, it is akin to comparing patients who’ve had an umbilical repair (appendectomy
group) to those who are recovering from a minor gastrointestinal illness (antibiotic group) two
days prior. This more rapid return to normalcy with antibiotic treatment has also been
documented in all comparative studies with this focus (5-9). It is also noteworthy, that the need
for appendectomy in the antibiotics arm occurred early with the majority of failures occurring

within the first 100 days (Figure 2). This is also similar to the CODA trial (10).

In the CODA trial, adult patients expressed greater regret and dissatisfaction when allocated to
the antibiotic arm (29). This seems intuitive with the potential stress of recurrence as opposed to
the appendectomy group. However, in our study, the one-year satisfaction with allotment was the
same between groups. The most rational explanation elevating the satisfaction with antibiotics

and decreasing the satisfaction with appendectomy might lie in the fact that most people who
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consented to the study did so in hopes of avoiding the operation. Since our default was to
perform appendectomy in those not participating in the trial, the study was the only opportunity

for antibiotics alone.

Limitations include our inability to precisely track the declined consents and reasons for refusal.
Although we initially intended to do so, with the ultimate lack of funding, the consenting process
fell on the resident teams across all sites and reasons for non-enrollment became impossible to
capture at scale. There were other datapoints that were also unfeasible to track such as total
healthcare visits and subsequent tests. Another limitation is our 10% missing data with higher
proportion of missing data in the appendectomy arm. In the final analysis we only included
patients who we had been able to contact at 12-months to confirm their failure status, specifically
that they hadn’t had a complication related to appendicitis treated at a different institution. For
most centers, it would be unlikely that patients would have had complications present elsewhere
as most are the dominant pediatric center in the region. It is noteworthy that of all the families
we contacted in both groups, we did not uncover a single patient who had reached an endpoint at
an outside hospital that we hadn’t already captured. Our sensitivity analysis indicates that if we
assume identical event rates in the cases with missing data to those with complete data then the
trial conclusion remains unchanged. Given that we did not capture ethnicity or include countries

with greater resource constraints, the results do not give us insight into those populations.

CONCLUSIONS

In the context of a permitted 20% non-inferiority margin, antibiotic treatment for uncomplicated

appendicitis in children was inferior to appendectomy in this trial. Duration of hospitalization
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was shorter with appendectomy, but antibiotic treatment led to a shorter period of convalescence

and more rapid return to normal function.
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Table 1. Enrollment by Study Site and Study Arm




522  Table 1. Enroliment, Patient Demographics and Presenting Signs and Symptoms by Study

Helsinki (Finland)
Stockholm (Sweden)
Montreal (Canada)
Calgary (Canada)
Winnipeg (Canada)
Uppsala (Sweden)
Memphis (USA)

London, Ontario (Canada)
Vancouver (Canada)
Singapore

91 (19-1%)
73 (15-3)
47 (9-9%)
41 (8-6%)
31 (6:5%)
25 (5-2%)
21 (4-4%)
16 (3-4%)
16 (3-4%)
9 (1-8%)

86 (18-7%)
61 (13-3%)
49 (10-7%)
40 (8-7%)
26 (5-7%)
27 (5-9%)
20 (4-3%)
20 (4-3%)
16 (3-6%)
7 (1-5%)

87 (19-3%)
69 (15-3%)
45 (9-9%)
41 (9-1%)
31 (6:9%)
25 (5-5%)
20 (4-4%)
13 (2-8%)
14 (3-1%)
8 (1-8%)

523  Arm
524
Randomized 12-Month Follow-Up or Endpoint
- Recorded
(n=936) (N=846)
Antibiotics Appendectomy Antibiotics Appendectomy
Group Group Group Group
(n=477) (n=459) (n=452) (n=394)
Study Site
Kansas City (USA) 107 (22-4%) 107 (23-3%) 99 (21-9%) 74 (18-8%)

81 (20-6%)
57 (14-5%)
47 (11-9%)
38 (9-6%)
21 (5-3%)
27 (6:9%)
15 (3-8%)
13 (3-3%)
14 (3-6%)
7 (1-7%)

Age at Admission (years)

106 (8-7, 129)

10:9 (8-7, 13-5)

10-7 (8-7, 129)

10-8 (8-7, 13-2)

Weight (kilogram) 380 (28-5, 51-0) 38.?3(.%)&)3'8' 38-0(28-7,51-0) | 37-3(28-6,519)
. 180 (15-2,
Body Mass Index Percentile 19-0 (16-4, 22-3) 22.7) 19 (16-5, 22-3) 17-7 (15-0, 21-8)

Gender (Male), n (%)

300 (62-9%)

295 (64-4%)

288 (63-6%)

256 (65-0%)

Duration of Symptoms (days)

1(1,2)

1(0,2)

1(1,2)

1(0,2)

Temperature at Admission

0

37.0(36:7, 37-5)

37-1 (368,
37-6)

37-0 (36-7, 37:6)

37-1(36-8, 37-6)




525
526
527

528

529

530

531

532

533
534

535

536
537

White Blood Cells (K/ml)

13-4 (9-9, 16-9)

13-4 (10-2,
17-0)

135 (9-8, 16-9)

13-3 (10-2, 16-8)

Symptoms > 48 hours, n (%)

135 (28-3%)

129 (28-2%)

127 (15-3%)

106 (12-8%)

Fecalith on Imaging, n (%)

62 (13-0%)

52 (11-3%)

58 (12-8%)

48 (12-2%)

Continuous variables are expressed as median (interquartile range), and categorical variables are
expressed as frequencies (n) and percentages (%). Both the randomized sample and the 12-month
follow-up pertain to the intent-to-treat population.

Table 2. Trial Outcomes

12-Month Endpoint (n=847)
Study Arm Failure N (%) Failure Breakdown
Appendectomy Group 28 (7.1%) 27 (6.9%) — Normal pathology
N=394 ' 1 (0.2%) - Returned for laparoscopic evacuation of hematoma
Antibiotics Group 153 (33.8%) 72 (15.9%) — Failed initial antibiotic treatment
N=452 ' 81 (17.9%) — Recurred, underwent appendectomy

Data are reported as frequencies and percentages using the intent-to-treat population.

Table 3. Emergency Room Visits By Study Arm Over the 12-Month Follow-Up Period

Cumulative Number of
Visits to Emergency
Department Related to
Appendicitis

. . Appendectomy Arm Antibiotic Arm i
Time Point (n=383) (n=396) p-value

6 Weeks 27 (7.0%) 52 (13.1%) 0.0061
3 Months 32 (8.4%) 73 (18.4%) <0.0001
12 Months 36 (9.4%) 112 (28.3%) <0.0001

Data are reported as frequencies and percentages using the intent-to-treat population which
responded to this question.




538

539 Table 4. Patient Reported Diary Summary
Antibiotics Arm Appendectomy Arm —value
(n=179) (n=154) P

Days Until Back to Normal
Activity 1(1,3) 4 (2,5) <0.0001
Days Until Back at School 2(2,4) 3(2,5) <0.0001
Days Taking Pain Medicine 0(0,1) 3(L,5) <0.0001
Days Taking Antibiotics 9 (8, 10) NA NA
Did Individual Take Full
Course of Antibiotic 82.6% NA NA

540  Continuous variables are expressed as median (interquartile range), and categorical variables are
541  expressed as frequencies (n) and percentages (%). Data are from the intent-to-treat population
542  that filled out their 14-day diary.

543
544
545
546
547

548



549  Figure 1: CONSORT flow diagram of total assessed cases to those that reached the 12-
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Supplemental Figure 1: Primary outcome by stratification factors from randomization by
study arm. Odds ratios are presented along with their 95% confidence intervals. Kansas City

(USA) was used as the reference group for all other participating sites.

Antibiotics Group

OR (95% CI)
Female vs. Male e 0.911 (0.594, 1.396)
Calgary vs. Kansas City | ' 0.338 (0.145, 0.787)
Helsinki vs. Kansas City | ® 0.380 (0.201, 0.715)
London, Ontario vs. Kansas City f————————1 12.79(0.796, 9.775)
Memphis vs. Kansas City | #1 0.378 (0.127, 1.13)
Montreal vs. Kansas City | 0.493 (0.23, 1.058)
Singapore vs. Kansas City | F#—— 0.625 (0.14, 2.793)
Stockholm vs. Kansas City | e 0.528 (0.260, 1.070)
Uppsala vs. Kansas City | e+ 0.317 (0.109, 0.923)
Vancouver vs. Kansas City H———— 1.813 (0.492, 6.682)
Winnipeg vs. Kansas City | F— 0.799 (0.343, 1.864)
Age * 1.053 (0.971, 1.142)
Symptoms < 48 Hours vs. Symptoms > 48 Hours o 0.728 (0.463, 1.145)

0 2 4 6 8 10
(Odds Ratio (OR)

Appendectomy Group

0

10

..I|‘.!}III!!I

20 30
Odds Ratio

40

OR (95% CI)
1.895 (0.809, 4.435)

0.218 (0.024, 1.947)
0.528 (0.146, 1.909)

0.836 (0.086, 8.166)

(

(

(

0.553 (0.057, 5.386)

1.279 (0.368, 4.438)

2.426(0.198, 29.77)

0.161 (0.018, 1.41)

0 (0, infinity)

7.901 (1.674, 37.29)

0.403 (0.043, 3.781)

1.030 (0.886, 1.198)
(

0.168 (0.067, 0.423)

Odds ratios are presented along with their 95% confidence intervals. Kansas City (USA)

was used as the reference group for all other participating sites.



Supplemental Figure 2 — Time to appendectomy in the antibiotics arm. Values are percent
incidence of appendectomy with 95% confidence intervals at 7, 14, and 100 days post-
randomization.
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Supplemental Table 1: Safety of Patients in the Intent-to-Treat Sample

Antibiotics Appendectomy Relative Risk
Group Group o
(n=477) (n=459) (95% C1)
Adverse Events, n (%) 40 (8-4%) 9 (2-0%) 4.3(2-1,87)
Gastrointestinal Distress 34 (7-2%) 0 (0%)
Infection” 1 (0-2%) 0 (0%)
Hematemesis 1 (0-2%) 0 (0%)
Allergic Reaction 1 (0-2%) 0 (0%)
Gastroenteritis 1 (0-2%) 0 (0%)
Surgical Site Infection 2 (0-4%) 8 (1-7%)
Abscess 0 (0%) 0 (0%)
Reoperation™ 0 (0%) 1(
Serious Adverse Events 0 0 NA
Deaths 0 0 NA

All adverse events, serious adverse events, deaths are expressed as frequencies (n) and
percentages (%). Clostridium infection; ~“reoperation consisted of a laparoscopic evacuation of a
hematoma



