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Abstract

Background: Non-operative treatment of uncomplicated appendicitis is safe and increasing in popularity, but has other risks and
benefits compared with appendicectomy. This study aimed to explore the preference of the general population regarding operative
or antibiotic treatment of uncomplicated appendicitis.

Methods: In this prospective study, a clinical scenario and questionnaire were submitted to a panel comprising a sample of an
average adult population. The survey was distributed by an independent, external research bureau, and included a comprehensive
explanation of the risks and benefits of both treatment options. The primary outcome was the proportion of participants who would
prefer antibiotics over surgery. Secondary outcomes were reasons for this preference and the accepted recurrence rate within 1 year
when treated with antibiotics only. All outcomes were weighted for the average Dutch population.

Results: Of 254 participants, 49.2 per cent preferred antibiotic treatment for uncomplicated appendicitis, 44.5 per cent preferred
surgery, and 6.3 per cent could not make a decision. About half of the participants preferring antibiotics would accept a recurrence
risk of more than 50 per cent within 1 year. Avoiding surgery was their main reason. In participants preferring surgery, many tolerated a
recurrence risk of no more than 10 per cent when treated with antibiotics. Removal of the cause of appendicitis was their main reason.

Conclusion: Around half of the average population sample preferred antibiotics over surgical treatment of uncomplicated appendicitis
and were willing to accept a high recurrence risk to avoid surgery initially. Participants who preferred surgery tolerated only a very low
recurrence risk with antibiotic treatment.

Introduction per cent of patients preferring antibiotic over surgical treatment
has been reported****. However, these studies appear to be bi-
ased owing to the type of participants included. The populations
questioned vary from visitors and patients (without appendicitis)
presenting at the emergency department™* to medical students*?
or a randomly assigned cohort recruited through social media or
at public venues®, making it hard to translate these results to
the general population. Survey design or interview structure can
also influence the study results. Ideally, information is needed
about appendicitis treatment preferences of the average popula-
tion; that is, those who may experience appendicitis in future.

This study aimed to explore the preference for surgical or anti-
biotic management of uncomplicated appendicitis in a sample of
the average Dutch population.

Non-operative treatment for suspected uncomplicated appendicitis
has been a hot topic in the past decade. Studies*? have shown that
initial antibiotic treatment without surgery can be just as safe and
effective as surgical treatment by appendicectomy. Appendicectomy
has an 8 per cent risk of postoperative complications in patients
with uncomplicated appendicitis®. Complication risks are lower for
antibiotic treatment, but there is a 1-year recurrence risk of about 23
per cent, increasing to almost 40 per cent in the first 5 years®®.
Guidelines®*° recommend laparoscopic operative treatment as
standard, although latest versions’° also consider antibiotic treat-
ment as an alternative to surgery if there is low suspicion of gangre-
nous or perforated appendicitis and the patient is aware of the
recurrence risk. In fact, the Royal College of Surgeons'’ stated in
2017 that ‘antibiotic treatment is already offered by many British
surgeons’. To be able to discuss both therapies with a patient, an un-

derstanding of their perspectives about treatment options, and their Methods

view of the risks and benefits, is essential. A web-based survey was developed, with a scenario of a patient
Few studies have evaluated patients’ preferences in the treat- presenting with uncomplicated appendicitis. Information

ment of uncomplicated appendicitis. A wide range from 9.4 to 57 on treatment options with associated risks and benefits was
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provided in a stepwise manner, alternating with questions about
treatment preference. After being fully informed, the participant
had to choose between ‘antibiotic treatment’, ‘surgery’ or ‘I could
not make a decision’. Participants were then asked to substanti-
ate their choice based on 10 listed arguments using a seven-point
Likert scale (1, very unimportant; 7, very important) and to rank
their top three reasons for treatment preference from the listed
arguments. Finally, participants were asked what recurrence risk
of appendicitis after 1 year they would accept if treated with anti-
biotics. All background information provided was extracted from
systematic reviews, RCTs, and national data. The full question-
naire and list of arguments is available in Appendix S1.

Baseline characteristics

The following baseline characteristics of each participant were
collected: age, sex, socioeconomic status (education, profession,
income), history of abdominal surgery, general anaesthesia, ap-
pendicitis, intravenous antibiotics or a medical complication in
the hospital. Participants were asked whether they were a nurse
or doctor.

Participant recruitment

The recruitment of participants was done by No Ties
(Zekeringstraat, Amsterdam), an independent external research
bureau. Participants were members of the inVotes panel of No
Ties. This panel consists of approximately 50 000 members,
recruited on a diversity of websites. Of these, 25 000-30 000 are
considered active panel members. Members of the inVotes panel
have to update their profile data annually, or are excluded from
further participation. Participants are rewarded by points, col-
lected for each study in which they participate. These points can
be cashed in several online shops, or online gift cards. The panel
is certificated by the International Organization of
Standardization. No Ties follows the rules of the Centre for
Marketing Intelligence and Research.

Sample size

Based on the literature, the expected range of the population pre-
ferring antibiotics could vary from 9 to 57 per cent. The broadest
confidence interval is expected for an expected proportion of 50
per cent. For a proportion of 50 per cent preferring antibiotics
with an absolute precision of 10 per cent and a 95 per cent confi-
dence interval, 97 participants would be needed. For an absolute
precision of 5 per cent, 385 patients would be needed. A study
population of 250 participants would give an absolute precision
of 6.2 per cent, which was chosen for pragmatic reasons and pro-
vided an acceptable error margin for the study goal.

Outcomes and analysis

The primary outcome was the proportion of participants who
would prefer antibiotic treatment. Secondary outcomes were the
most important reasons for their preference. The rankings of
these arguments were presented as bar plots and percentages.
The answers from the Likert-scale matrix questions were
expressed as means and depicted in a bar plots for each sub-
group. The proportion of accepted recurrence within 1 year was
expressed as the first percentage crossing the median. In addi-
tion, the proportion of participants accepting a recurrence risk of
appendicitis comparable to the actual risk of 22.6 per cent in the
literature was calculated.

All outcomes and results were weighted to mimic the average
Dutch population, according to the standard of the national
Centre for Marketing Intelligence and Research. Weighting

features included sex, age group, social class, and residential
area. Differences between groups were calculated as odds ratios
with 95 per cent confidence intervals. The mean difference with
95 per cent confidence interval was calculated for normally dis-
tributed continuous data.

Results

In total, 808 members of the inVotes panel were approached be-
tween 17 April 2020 and 23 April 2020. Of these, 254 (31.4 per
cent) completed the survey. All results are reported after weight-
ing. In total, 50.0 per cent of participants were men and the mean
(s.d.) age was 49 (17)years (Table 1). Of the 254 participants, 113
(44.5 per cent) preferred surgical treatment, 125 (49.2 per cent)
preferred antibiotic treatment, and 16 (6.3 per cent) were unde-
cided.

When asked for an acceptable recurrence risk after initial anti-
biotic treatment, the majority (55.5 per cent) of all participants
would accept a risk of 31 per cent or higher for recurrent appendi-
citis (Table 2). Moreover, 63.4 per cent of all participants would ac-
cept a recurrence risk higher than 21 per cent, resembling the
recurrence risk described in the literature.

Participants preferring surgical treatment

Among participants preferring surgical treatment, ‘removal of
the cause of appendicitis by surgery’ was ranked among the top
three reasons by 70.7 per cent and in 46.7 per cent it was ranked
as the most important argument (Fig. 1). “The chance of recurrent
appendicitis’ was ranked in the top three reasons by 62.9 per
cent. ‘The fact that surgery is usual care’ was the third most im-
portant argument and ranked among the top three reasons by
38.1 per cent. The majority (55.2 per cent) of participants prefer-
ring surgical treatment would only accept antibiotic treatment
without surgery at a risk of recurrent appendicitis of 10 per cent
or less (Table 2). About one-third of participants preferring surgi-
cal treatment nevertheless would accept antibiotic treatment at
a recurrence risk of at least 21 per cent.

Participants preferring antibiotic treatment

Among participants preferring antibiotic treatment, ‘avoiding
surgery’, was ranked among the top three reasons by 83.1 per
cent, and 60.1 per cent ranked it as most important (Fig. 2). “The
chance of a complication after surgery’ and ‘avoiding anaesthe-
sia’ were ranked in the top three reasons by 72.1 per cent and
58.8 per cent respectively. The majority (56.8 per cent) of partici-
pants preferring antibiotic treatment would accept a risk of more
than 50 per cent for recurrent appendicitis if antibiotic treatment
was given (Table 2). Finally, 90.9 per cent of participants preferring
antibiotic treatment would accept an appendicitis recurrence risk
of 21 per cent or more.

Mean reason-for-preference scores

The mean scores for each reason for preferring antibiotic treat-
ment or surgical treatment are shown in Fig. 3. The only reason
that scored under 4 (neutral) in both preference groups, was
‘avoiding a scar’.

Discussion

The present study has shown that, when choosing surgical or an-
tibiotic treatment for uncomplicated appendicitis, there are two
distinct preference groups that accept divergent risks of recur-
rence of appendicitis after antibiotic treatment without surgery.
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Table 1 Baseline characteristics

All participants Prefer surgical treatment Prefer antibiotic treatment 0dds ratio*
(n=254y" (n=113)" (n=125)"
Age (years)' 49(17) 47(17) 50(17) 3.19 (-1.21, 7.60)8
Male sex 127 (50) 60 (53) 63 (50) 1.11 (0.67, 1.85)
History of abdominal surgery 69 (27) 36 (32) 29 (23) 1.57(0.88,2.78)
History of anaesthesia 180 (71) 84 (74) 85 (68) 1.36 (0.78, 2.40)
History of appendicitis 27 (11) 17 (15) 9(7) 2.31(0.98, 5.41)
History of intravenous antibiotics 76 (30) 38 (34) 31 (25) 1.54 (0.88, 2.70)
History of a medical complication 29 (11) 15 (13) 13 (10) 1.32 (0.60, 2.91)
Works or has worked as nurse or doctor 13 (5) 3(3) 6 (5) 0.54 (0.13,2.22)

Values in parentheses are percentages unless indicated otherwise; * Numbers and percentages are shown after weighting to mimic the average Dutch population.
TValues are mean(s.d.); fvalues in parentheses are 95 per cent confidence intervals. $Mean difference.

Table 2 Treatment preference in relation to risk of recurrent appendicitis

Acceptable risk of recurrent All participants Prefer surgical treatment Prefer antibiotic treatment
appendicitis (%) (n=254)" (n=113) (n=125)*
0 (would always prefer surgery) 54 (22) 51 (46) 1(1)
1-10 14 (6) 11 (10) 3(3)
11-20 24 (9) 16 (14) 7 (6)
21-30 20 (8) 11 (10) 6(5)
31-40 27 (11) 5(5) 19 (15)
41-50 24 (9) 4 (4) 17 (14)
51-60 29 (11) 6 (5) 21 (17)
61-70 15 (6) 1(1) 14 (11)
71-80 18 (7) 3(2) 14 (11)
81-90 7 (3) 3(3) 4(3)
91-99 5(2) 1(1) 4 (3)
100 (would always prefer antibiotics) 16 (6) 0(0) 14 (11)

Values in parentheses are percentages unless indicated otherwise; * numbers and percentages are shown after weighting to mimic the average Dutch population.

Removal of cause of appendicitis
Chance of recurrent appendicitis

Surgery is usual care

LI
Chance of complication of antibiotics m 2
m 3
Use of antibiotics for 10 days B Not ranked*
Dusation of hospital stay
Chance of complication after surgery
Avoiding a scar
Avoiding surgery
Avoiding anaesthesia
1 1 1 1 1 1 1 1 1 1
0 10 20 30 40 50 60 70 80 90 100
% of participants who overall prefer surgery
Fig. 1 Ranking of reasons for treatment choice of participants who overall prefer surgery
Approximately half of participants reflecting the average Dutch appendicitis of 50 per cent or more within 1 year. Avoiding sur-
population preferred antibiotic over surgical treatment. The ma- gery was the most essential reason for participants to prefer anti-

jority of these participants accepted a risk of recurrent biotic treatment. On the other hand, the majority of participants
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Avoiding surgery
Chance of complication after surgery

Avoiding anaesthesia

Avoiding a scar E A
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Fig. 2 Ranking of reasons for treatment choice of participants who overall prefer antibiotic treatment
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Fig. 3 Mean scores for reasons for participants preferring surgery or antibiotics

Score 1, very unimportant; 4, neutral; 7, very important.

preferring surgical treatment accepted a recurrence risk of
no more than 10 per cent for treatment with antibiotics. The
most prominent reason was that surgery removes the cause
of appendicitis.

Three studies , all undertaken in the USA, have previously
explored patient preference in the treatment of uncomplicated
appendicitis. Kadera and colleagues'* included 129 patients with-
out suspicion of appendicitis in the emergency department, using
interviews to test patients’ knowledge of appendicitis and inform-
ing them about antibiotic treatment. In 57 per cent of these

12-14

patients without appendicitis, antibiotic treatment was preferred
over surgery. In patients with a history of appendicitis, this in-
creased to 74 per cent. However, treatment options were pre-
sented as comparable options, without explanation of
(recurrence) risks and advantages. The other two studies did in-
form about the risks and advantages of both treatments. Althans
and co-workers'? used a questionnaire on 255 medical students,
and reported that 66 per cent preferred surgery, 24 per cent anti-
biotics, and 9 per cent were undecided. Hanson et al.’® also in-
cluded participants from the medical community: 1728
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participants for an online survey, distributed by the University of
North Dakota (UND) and UND School of medicine and Health
Sciences Newsletter, posters on the UND campus, social media,
the American College of Surgeons discussion board, and the
Association of VA Surgeons 2016 annual meeting. Only 9 per cent
preferred treatment with antibiotics. Afterwards, in interviews of
220 participants recruited at public venues, antibiotic treatment
was viewed as more appealing when short-term failure and
long-term recurrence rates were lower.

Two of the previous studies informed about risks and benefits,
although presented information conflicts with data from pub-
lished systematic reviews'. This may well have led to less
favourable scenarios for antibiotic treatment'®. Furthermore,
both scenario survey studies'”'* focused on medical participants,
which may have influenced the results. In the present study, the
data provided were extracted from recent systematic reviews,
RCTs, and national data, and up-to-date clinical data on surgical
and antibiotic treatments. Moreover, the participants were a
sample of the average Dutch population and the results are
therefore more generalizable.

In the present study, the scenario provided describes a patient
with uncomplicated appendicitis, without including diagnostic
dilemmas. Risk assessment by the participant is based on this
uncomplicated diagnosis. In practice, differentiation between un-
complicated and complicated appendicitis remains challenging.
The CODA? collaborative included 1552 patients with assumed
uncomplicated appendicitis based on imaging, and compared an-
tibiotic and surgical treatment. An appendiceal perforation was
found in 15 per cent of initially operated patients. An association
was described between the presence of an appendicolith and hav-
ing complicated appendicitis’. The Appendicitis Acuta (APPAC)
trial'® included only patients without an appendicolith, and the
rate of complicated cases in the initial surgery arm was only 1.5
per cent. Patients with an appendicolith are potential non-res-
ponders to antibiotic treatment and perhaps should not be of-
fered non-operative treatment. Moreover, the chance of having
complicated appendicitis has to be taken into account and should
be explained to patients.

A recent study'” has evaluated quality of life and patient satis-
faction after intervention in an observational follow-up of an RCT
comparing appendicectomy with antibiotic treatment. Quality of
life was similar in both groups. However, more patients were sat-
isfied with appendicectomy than antibiotic treatment (68 per
cent very satisfied, 21 per cent satisfied, 6 per cent indifferent,
4 per cent unsatisfied, and 1 per cent very unsatisfied in appendi-
cectomy group; 53 per cent very satisfied, 21 per cent satisfied, 13
per cent indifferent, 7 per cent unsatisfied, and 6 per cent very
unsatisfied in antibiotic group; P<0.001). This difference is
explained by the subgroup of patients initially randomized to
antibiotics but eventually needing surgery. Of this subgroup,
however, 33 per cent still chose antibiotic treatment as their first
choice. The recurrence rate after antibiotics in the APPAC trial
(27.3 per cent had an appendicectomy within 1 year) lies below
the recurrence risk that present study participants who preferred
antibiotics were willing to take. Because patients were random-
ized to either antibiotics or surgery in the APPAC trial, satisfac-
tion may have been greater when patients were assigned to a
treatment group of their own preference. This patient preference
model was used by Minneci and colleagues*®, who compared an-
tibiotic treatment with surgical management in children (7-
17years old), and treatment was assigned based on the

preference of patients and their families. Of all 102 patients, 37
chose non-operative treatment, of whom 24 per cent underwent
appendicectomy within 1year. Compared with the initial-surgery
group, patients in the antibiotic group had a shorter period of dis-
ability days (8 versus 21 days) and lower appendicitis-related
healthcare costs. The incidence of complicated appendicitis was
lower in the antibiotic group, but the difference was not statisti-
cally significant (2.7 versus 12.3 per cent; P = 0.15)'®. This type of
study could increase validity compared with RCTs, without
compromising internal validity'®. Moreover, such studies reflect
a situation more comparable to daily clinical practice.

Limitations of this study are the involvement of participants
who did not have acute appendicitis at the time of the surgery;
only 10.6 per cent had experienced appendicitis once. The web-
based survey did not offer an opportunity to validate understand-
ing of all risks and benefits by the participants. Moreover, in real
life, the decision about either treatment would often be discussed
with family, which was not part of the study. Furthermore, in the
light of the latest results from the CODA collaborative? and the
APPAC 1I trial?, this narrative may have undersold antibiotics.
Conservative treatment may need hospital admission for only
1 day or possibly no hospital stay at all>?®?* instead of the 2 days
outlined in the questionnaire, which was common at the time of
designing this study. Finally, the narrative did not include infor-
mation about the rare possibility and unanswered consequence
of missed appendiceal neoplasms. As the questionnaire was com-
posed before the results from the CODA collaborative and the
APPAC II trial were published, these data were not included in the
survey.

The use of antibiotics as first-choice treatment in uncompli-
cated appendicitis is still under discussion. Guidelines are cau-
tious in advising antibiotics only as standard treatment®’. The
present study contributes to the available evidence that one in
two average people may prefer (initial) antibiotic treatment. This
group is willing to accept a high risk of recurrent appendicitis
when receiving antibiotic treatment instead of surgery, even
higher than the actual recurrence risk after antibiotic treatment.
In contrast, the surgery preference group would tolerate only a
low recurrence risk. Patients with uncomplicated appendicitis
should be counselled about both treatment options.
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