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ABSTRACT

Introduction Emerging evidence has shown that an
antibiotic first strategy is a viable treatment option

for uncomplicated acute appendicitis (AA). Although

there has recently been an interest and increase in the
use of antibiotics as the primary strategy for treating
uncomplicated AA, there is no consensus regarding

the optimum antibiotic regimen. In particular, the long-
term outcomes of different antibiotic regimens, such as
the recurrence rate, still lack evidence. Given that the
flora of the appendix is mainly anaerobic bacteria, we
hypothesised that antianaerobe regimens could decrease
the recurrence rate compared with those that did not
include antianaerobic antibiotics.

Methods and analysis The OPTIMA(Optimising the
treatment for uncomplicated acute appendicitis) trial is a
multicentre, double-blinded placebo-controlled superiority
randomised study aimed to evaluate the role of antianaerobic
antibiotics in the resolution of uncomplicated AA. Patients
(18-65years) with uncomplicated AA (without gangrenous,
perforated appendicitis, appendiceal abscess, or appendiceal
fecaliths) are eligible for inclusion. The primary endpoint of
this study is the success rate of the treatment, defined as
the resolution of AA resulting in discharge from the hospital
without surgical intervention and recurrent symptoms

within one year. Secondary endpoints include mortality,
postintervention complications, recurrent symptoms up to one
year after treatment, hospital stay, sick leave, treatment cost,
pain symptom scores and quality of life. Data are reported

as the number of cases (%), median (range) and relative

risk, which will be analysed using the Mann-Whitney U test
or x2 test, as appropriate. P-value<0.05will be considered
significant.

Ethics and dissemination The protocol has been
approved by the Ethics Committee of Jinling Hospital on 13
November 2018 (2018NZKY-027-01). The trial findings will
be published in peer-reviewed journals.

Trial registration number ChiCTR1800018896.

INTRODUCTION

Acute appendicitis (AA) is one of the most
common indications for emergency surgery
worldwide.! In 2019, there were an estimated

Strengths and limitations of this study

» The OPTIMA(Optimising the treatment for uncompli-
cated acute appendicitis) trial is the first multicentre,
randomised, double-blinded placebo-controlled clin-
ical study comparing ceftazidime combined with or-
nidazole versus ceftazidime combined with placebo
for uncomplicated acute appendicitis to investigate
the role of antianaerobic drugs in the conservative
treatment of appendicitis.

» A double-blinded trial with a placebo can reduce
bias and confirm the role of antianaerobic agents in
the treatment of appendicitis.

» The data will be collected and saved in an electronic
data capture system to guarantee the integrity of the
data. The data engineers will organise and check the
data from each centre to reduce errors in the data
collection process.

» Since the treatment of uncomplicated appendicitis
in the precent study involves antibiotics alone, we
cannot collect data on surgical pathology and bac-
teriological analysis, unless surgical intervention is
required.

17.7 million cases (incidence, 228/100 000).2
Appendectomy was first proposed by McBurney
in 1894.® For more than a century since then,
appendectomy has been the gold standard
treatment for appendicitis and has been widely
applied in clinical practice. However, the treat-
ment of AA has been under active debate
and discourse in recent years. The increasing
amount of evidence has shown that most
patients with uncomplicated AA can be treated
with antibiotics alone instead of surgery."™"
Therefore, the guidelines recommend anti-
biotic treatment for uncomplicated AA when
patients accept the recurrence risk."”

At present, there is no consensus on the
choice of antibiotics, and various antibiotic regi-
mens have been adopted. Some recent clinical
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studies have focused on defining a better regimen, including
the route of administration, course of treatment, and even
supportive care without antibiotics.”'*'? A randomised clin-
ical trial on antibiotic therapy for uncomplicated AA from
Finland showed that antibiotic therapy is non-inferior to
appendectomy, in which antibiotic therapy was intravenous
ertapenem for 3 days followed by 7 days of oral levofloxacin
combined with metronidazole."” Park et al performed a
single-blinded (participants only) trial and reported results
regarding the possible spontaneous resolution of uncompli-
cated AA.'° The APPAC (Appendicitis Acuta) group recently
designed and published a protocol for a multicentre, double-
blinded placebo-controlled superiority randomised study
comparing antibiotic therapy with placebo for the treatment
of CT scan-confirmed uncomplicated AA to evaluate the
role of antibiotics in the resolution of uncomplicated AA
(NCT03234296).

However, the antibiotics used in these trials are not
the preferred choice in most countries, including China.
According to our previous study, three generations of intra-
venously administered cephalosporins with or without nitro-
imidazoles are the most common regimens, and the usage
of antimicrobial drug regimens in conservative treatment for
AA lacks standardisation and rationale.”” Additionally, antibi-
otic regimens in clinical trials or guidelines also vary, which
can confuse physicians regarding the choice of conservative
AA treatment.

The trial from Park et al showed a higher tendency of
recurrence of appendicitis in the no-antibiotic group
than in the antibiotic group. Considering Park et al's
study was not a double-blinded and multicentre study, it
is necessary to conduct larger sample size trials to prove
the correctness of the conclusion.'® In addition, ceph-
alosporins combined with nitroimidazoles as preop-
erative prophylactic antibiotic regimens have been
proven to reduce the incidence of surgical site infec-
tion (SSI) compared with cephalosporins alone in both
patients with uncomplicated and complicated AA.*' A
prospective double-blinded randomised controlled trial
revealed a significant decrease in wound infection rates
with two postoperative intravenous doses of antibiotics,
suggesting that postoperative antibiotics are of benefit
in uncomplicated appendicitis.”* Some etiological
studies also suggested that anaerobic bacteria are an
indispensable risk factor for uncomplicated appendi-
citis progression.%_26 Accordingly, we hypothesised that
a combination of antianaerobe drug regimens would
have stronger effects on decreasing the recurrence of
AA.

To our knowledge, this double-blinded randomised
controlled study is the first to evaluate the therapeutic
efficiency (a composite primary outcome including
in-hospital cure rate, transfer rate and recurrence rate
within a one-year follow-up period) of the antianaerobe
covered strategy compared with antianaerobic uncovered
regimens in uncomplicated AA, providing a reference for
rational antibiotic selection.

Clinical suspicion of
acute appendicitis

I Excluded:

® A ficitis Infl y (AIR) Score ® Meet the exclusion criteria
® Imaging examination (ultrasound, CT or MRI) ®Refuse to participate in the

I experiment

® Meet the inclusion criteria
® Obtain informed consent
®N=2400

Randomizationl Double blinding

¥ ¥
CONTROL INTERVENTION
®ivgtt ceftazidime (2g added to ®ivgtt ceftazidime (2g added to
100mL 0.9% NacCl, once/12h ) 100mL 0.9% NaCl, once/12h) 3-5days
combined with saline simulation ®ijvgtt ornidazole (1g added to
agent 100mL 0.9% NaCl, once/24h)

Evaluation of therapeutic effect
(clinical signs, e,
leukocyte count, CRP, VAS)

® condition persists or worsens
®suspicion of abscess and /or
perforation

® use antibiotic according to drug
sensitivity test (if any)

® laparoscopic appendectomy
(appendiceal histopathology and
bacterial culture)

Meet discharge criteria ‘

Outpatient or telephone follow-up:
1week, 2weeks, dweeks,
3months,6months and 12months

Figure 1 OPTIMA(Optimising the treatment for
uncomplicated acute appendicitis) flow chart of enrolment,
interventions and follow-up. CRP, C-reactive protein; ivgtt,
intravenous drip; VAS, visual analogue scale.

METHODS

Trial design

The OPTIMA(Optimising the treatment for uncom-
plicated acute appendicitis) trial is a multicentre,
randomised, double-blinded parallel-controlled clinical
trial designed to evaluate the therapeutic qualities and
efficiency of the combination of antianaerobe strategies
compared without use of antianaerobic agents. At each
centre, patients are randomly allocated to the exper-
imental treatment arm (intravenously administered
ceftazidime combined with ornidazole) or the control
arm (intravenously administered ceftazidime combined
with a saline simulation agent) in a 1:1 ratio. Figure 1
shows the enrolment process, interventions and follow-up
of two groups.

Trial setting

The trial will take place at 80 hospitals in China. All
participating hospitals will recruit a specified number of
patients according to the annual admission volume of
each centre. At all participating hospitals, appendectomy
is usually performed laparoscopically.

Diagnosis

A rapid and correct diagnosis of uncomplicated appendi-
citis is the key to the success of the study. First, imaging
has irreplaceable advantages in diagnosing and differ-
entiating uncomplicated appendicitis. Moreover, due
to the high sensitivity and specificity of the appendicitis
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inflammatory response (AIR) score in the identification
of advanced appendicitis, we combined the AIR score
and imaging tests to diagnose uncomplicated appen-
dicitis.”™* All patients with clinically suspected AA will
be enrolled for further screening. Clinical history, phys-
ical examination, and laboratory tests, including routine
blood tests (white cell count, proportion of polymorpho-
nuclear leucocytes), C-reactive protein, creatinine and
female human chorionic gonadotropin, will be evaluated
by the surgeon. The AIR score will be recorded according
to the inspection results to define three groups: low
probability (<5 points), medium probability (5-8 points)
and high probability (>8 points). Then, all patients will
undergo imaging.

Inclusion criteria

» Ages 18-65 years.

» AIR score: low probability (<5 points), medium prob-
ability (5-8 points).

» Diagnosis of uncomplicated AA confirmed by imaging
(ultrasound, CT, or MRI) defined by the following
criteria: appendix diameter greater than 6 mm,
thickened appendix wall, appendix lumen stenosis,
inflammatory oedema and a small amount of effusion
around the appendix.

Exclusion criteria

» Age <18or >65.

» AIR score >8.

» Diagnosis of existing complications by imaging (ultra-
sound, CT, or MRI), such as abscess, appendiceal feca-
lith or perforation.

» Appendiceal tumour with or without appendiceal soft
tissue mass.

» History of acute or chronic appendicitis.

Suspicion of severe sepsis.

Patients with a known history of allergies or other

contraindications to the study of antibiotics.

Immunocompromised patients.

Patients undergoing other antibiotic treatments.

Alcoholics.

Women who are pregnant or plan to become preg-

nant or who are breast feeding within three months

of the study.

» Refusal to sign the informed consent.

vy

vvyyvyy

Allocation and randomisation

Due to differences in the volume of visits from each
hospital, the data analyst will assign a fixed number of
cases to each subcentre based on its annual volume.
SAS V.9.1 software will be used to achieve stratified
block randomisation. The researchers will be blinded
to the stratified randomisation process and the results
of patient randomisation. The patients meeting the trial
criteria will be randomly assigned to arm A (ceftazidime
combined with placebo group) or arm B (ceftazidime
combined with ornidazole group) in a 1:1 ratio after
signing the informed consent. Each patient will be given

a unique study number, undergo random grouping
and be assigned a designated treatment with ‘Jinling
Rat’ random allocation software. The pharmacists will
obtain treatment packages in similar containers that are
distinguishable only by a patient’s unique identification
number. To ensure patient safety in an emergency, data
analysts will provide each hospital with an emergency
unblinding list that includes the specific drugs used
by the patients participating in the trial. Each hospital
should use it only in critical situations, such as when a
patient has severe allergies to the treatment drug in the

study.

Blinding

Jinling Rat software is a random allocation tool used to
maintain double-blinding throughout the whole process
of the trial. The investigators and the patients remain
unaware of the treatment packages until the study is
finished and the data have been locked.

Follow-up will be conducted by the surgeon at each
centre either by telephone or outpatient visits. The
surgeon who performs the follow-up is unaware of the
patient’s previous antibiotic regimen and records only
the required information on the follow-up form.

Sample size calculation

Given the results of previous studies indicating that antibi-
otics have a success rate of approximately 75% in treating
uncomplicated appendicitis, the recurrence rate within
lyear is 25%-35%. The recurrence rate with antibiotic
treatment for appendicitis is highest within the 3 months
after dischzurge.7 91516 We estimate that the success rate
of the combination of antianaerobic drugs can increase
the cure rate from 75% to 80%. Under this condition, we
calculated that a minimum of 1091 patients in each group
would achieve a power of 0.8 (1) and a one-sided signif-
icance level (o) of 0.025 to conclude that the efficacy of
the intervention arm is superior to that of the control arm
regarding the long-term cure rate.

In addition, some relevant studies have chosen short-
term efficacy as the primary outcome considering that
AA is an acute phase disease and that antibiotics will not
affect subjects after drug metabolism. Therefore, those
studies have selected the response rate after a course of
drug therapy as the primary outcome. Under this condi-
tion, we projected the sample size of 564 participants for
each group with 90% power at a two-sided alpha level
of 0.05 using PASS software (PASS V.11, NCSS software,
Kaysville, USA) to conclude that the efficacy of the inter-
vention arm is superior to that of the control arm (from
96% to 99%).

Therefore, to sufficiently analyse both the short-term
and long-term efficacy of antibiotic therapy, we chose
the first algorithm for sample size estimation, and a total
of 2400 patients will be recruited, given an estimated
dropout rate of 10% of all patients.
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Recruitment plan

Recruitment of participants will start in January 2022,
and follow-ups should be carried out at the same time.
All 2400 patients are expected to be enrolled by the end
of 2022.

Interventions

Antibiotic use protocol

Patients will be randomly assigned in a 1:1 ratio to either
the experimental treatment arm (intravenously admin-
istered ceftazidime combined with ornidazole) or the
control arm (intravenously administered ceftazidime
combined with an ornidazole simulation agent). The
experimental treatment group will receive ceftazidime
(2 g added to 100 mL 0.9% NaCl injection for intrave-
nous drip, once every 12 hours)+ornidazole (1 g added
to 100 mL 0.9% NaCl injection for intravenous drip, once
every 24 hours) for 3-5 days of routine treatment. The
control group will receive ceftazidime (2 g added to 100
mL 0.9% NaCl injection for intravenous drip, once every
12 hours)+simulation agent (two doses added to 100 mL
0.9% NaCl injection for intravenous drip, once every 12
hours) for 3-5 days of routine treatment. In both groups,
the maximum extension will not be more than 7 days,
depending on the treatment response.

Criteria for transferring to another treatment

In the case of a confirmed source of infection through
the drug sensitivity test, appropriate antimicrobial agents
can be adopted. If conservative treatment for 24 hours is
not effective or the patient’s condition worsens, the treat-
ment strategies should be switched immediately. When
an exacerbation of the infection or the occurrence of
perforated appendicitis or diffuse peritonitis is suspected,
patients will undergo an emergency laparoscopic appen-
dectomy and appendiceal histopathology and bacterial
culture.

Discharge and follow-up

Patients meeting the clinical cure criteria will be
discharged, which means that the following criteria must
be met at the same time: body temperature (underarm)
<87.5°C, white cell count <10.0x10°/L, neutrophil
percentage <70% and no deep tenderness, mass or
rebound pain in the right lower abdomen of the subjects
during follow-up after treatment with the medication.
According to the duration of conservative treatment,
the hospitalisation follow-up time will be set to 1 week.
The following indicators will be collected on days 1, 3,
5 and 7: a physical examination, including the visual
analogue scale (VAS), auxiliary examination, therapeutic
effect and surgery status (if any). An outpatient follow-up
visit is recommended 1week after discharge. Standard
follow-ups of 2 weeks, 1 month, 3 months, 6 months and
1 year will be performed by the surgeon either by tele-
phone or in an outpatient setting. For patients treated
surgically, follow-up should include the assessment of SSI
in 1 month.

If the patient is treated conservatively or surgically
for recurrent appendicitis after discharge, the time and
components of treatment should be recorded.

Preparation before implementation

Before the commencement of the clinical trial, the inves-
tigators will be trained on the trial protocol by the head
of each trial centre. Each investigator should understand
the content of this clinical trial protocol and master the
standard methods of enrolment, recording and judge-
ment criteria according to standard operating procedure
and Good Clinical Practice guidelines. All participating
surgeons and residents should accept standard training
on the unified assessment methods for classifying
different types of AA.

Outcome measures

Primary outcome measure

The primary endpoint of this study is evaluation of
the efficiency and long-term outcome of ceftazidime
combined with ornidazole compared with ceftazidime
combined with placebo. It is hypothesised that ceftazi-
dime combined with ornidazole is superior to ceftazi-
dime combined with placebo and will increase the 1-year
cure rate. The efficiency of non-operative management
(NOM) of uncomplicated appendicitis will be measured
on many aspects, including the initial cure rate, need for
operation and long-term recurrence rate.

The definition of recurrence is based on clinical,
imaging and/or histopathological diagnosis during
follow-up. When subjects experience relevant symptoms
and signs, further laboratory inspection and imaging
diagnosis of AA will be required. All patients with recur-
rent appendicitis will undergo a laparoscopic appendec-
tomy. Histopathological diagnosis results and bacterial
culture results during surgery will be recorded to identify
recurrence.

Secondary outcome measures

Secondary endpoints are the evaluation of the total length
of hospital stay, total expenses during hospitalisation,
mortality, duration of antibiotic treatment, complication
rate, time to fulfil discharge criteria, pain score (VAS),
the use of analgesics, quality of life assessment (12-Item
Short Form Health Survey), readmission rate, percentage
of patients requiring appendectomy during initial antibi-
otic therapy and the number of days absent from work.
Complications will be classified according to conservative
treatment, such as antibiotic-related adverse reactions, or
surgery, such as the incidence of SSI, incisional hernia,
anastomotic fistula, abdominal abscess and adhesions.
The details of the data collection are shown in figure 2.

Management and analysis of data

Data collection and management

The data managers of the statistical unit are responsible
for the data management. At each subcentre, the complete
raw information of patients will be stored in electronic
medical records and paper medical records to facilitate
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Figure 2 Follow-up schedule of OPTIMA(Optimising the
treatment for uncomplicated acute appendicitis). “Follow-
up after discharge can be conducted either by telephone
or in an outpatient clinic as recommended. **If symptoms
of suspected appendicitis appear during follow-up after
discharge, relevant examinations should be performed and
records should be made. ***Patients undergoing surgical
treatment should be recorded separately including disease
complications and surgical complications as well as their
respective adverse events. VAS, visual analogue scale.

later review. Baseline demographics, as well as the rele-
vant variables of antibiotic treatment and surgery, will be
recorded independently by two data administrators. All
variables that need to be counted are provided in the
full study protocol. These variables should be registered
in case report forms (CRFs), which will be entered into
ResMan, an electronic data collection and management
system supported by the Chinese Clinical Trial Registry.
Data will be encrypted and can be processed only with the
authorisation of the data managers. A detailed response
questionnaire will be used by the data managers to record
missing and incorrect data. Then, the investigator will
verify the raw materials kept by the hospital.

Statistical analysis
The analysis of primary measures will be based on the
intention-to-treat (ITT) set, and secondary outcomes will
be analysed with the per-protocol (PP) set. The safety
analysis will be performed on the safety set. When ITT is
used for analysis, missing results will be filled by statistical
models based on their data distribution type. The sets are
defined as follows:

» ITT set: this set consists of all randomised subjects
who have used the study drug at least once and have
at least one postdrug efficacy evaluation.

» PP set: this set includes all randomised subjects who
complete all follow-ups as required by the protocol,
have no major protocol violations and have good
compliance (medication compliance between 80%
and 120%).

» Safety set: this set refers to all the subjects who entered
the study, used the study drug at least once and were
evaluated for safety after using the medication.

All statistical analyses will be performed with SAS V.9.1
system programming. All statistical tests, except for the
superiority test (a one-sided test) of the primary meas-
ures, will be conducted on a bilateral basis. Continuous
variables are described as the mean and SD or median
and upper and lower quartiles. Categorical variables are
described as frequency and proportion. The one-sided
97.5% CI for proportion difference will be calculated
to evaluate the treatment difference (one-sided test at
0=0.025). The secondary outcomes will be analysed using
different statistical methods according to the types of
data. The t-test or Wilcoxon rank-sum test is usually used
to compare continuous variables between two groups,
and the y” test or Fisher’s exact probability test is usually
used to compare categorical variables. Pvalues less than
0.05 indicates statistical significance for all secondary
outcome analyses.

Safety and data monitoring

The statisticians in charge of randomisation are respon-
sible for unblinding information when subjects need to
know the specific drugs used in case of emergency. In the
case of adverse events, the observing physician can decide
whether to terminate the observation based on the condi-
tion of the disease.

Regular on-site monitoring visits to the trial hospital will
be conducted by designated personnel to ensure that all
aspects of the clinical trial protocol are strictly followed
and that the source data will be verified to ensure confor-
mance with the CRFs. At the same time, the principal
investigators and the heads of statistical analysis units will
form a data management review committee (DMRC).
Before the end of the follow-up and data locking, meet-
ings must be held to individually review questionable
data and/or the relationship between adverse events and
drugs.

ETHICS AND DISSEMINATION

Ethics

The protocol has been approved by the Ethics Committee
of Jinling Hospital on 13 November 2018 (2018NZKY-
027-01). This trial will be conducted following the
Helsinki Declaration and the relevant Chinese clinical
trial research norms and regulations.

Patient and public involvement
Patients or the public were not involved in the design, or
conduct, reporting, dissemination plans of our research.

Protection of the rights and interests of patients

Before starting this trial, research physicians should
inform patients of the trial details in writing, including
the nature of the clinical trial, the purpose of the trial,
the expected benefits, and the risks. The researchers are

Wu J, et al. BMJ Open 2022;12:€057793. doi:10.1136/bmjopen-2021-057793

5



responsible for protecting the privacy of the participating
patients. Even if the patients decide to withdraw from the
trial at any stage, their medical benefits and rights will
not be affected, and they can continue receiving other
effective treatment. For possible adverse events, the
experiment will also design corresponding solutions. In
addition, after the investigation is completed, the patients
will be given the results by telephone. Translated written
consent is attached as an online supplemental file.

Dissemination plan

The trial findings will be published in peer-reviewed jour-
nals and will also be disseminated through presentations
at national and/or international conferences.

DISCUSSION

The optimisation of NOM of appendicitis, including
the dosage form and duration of antibiotic use, is being
actively researched.’ However, the types of antibiotics
used in studies vary, and the selected antibiotics are not
common in many regions worldwide, such as low-level
and middle-level developing countries. In addition, the
role of antianaerobic agents in the treatment of uncom-
plicated appendicitis remains to be explored and empha-
sised. These factors make it difficult for clinicians to
choose a reasonable antibiotic regimen for appendicitis.

Some studies showed that only supportive care of
uncomplicated AA or diverticulitis is non-inferior to
antibiotics.'® ** ** However, many etiological studies have
demonstrated that anaerobic bacteria especially Fusobac-
terium nucleatum/ necrophorum are an independent risk
factor for AA.**® There is currently a lack of a multi-
centre randomised controlled trial exploring the neces-
sity of antianaerobic agents in the NOM of uncomplicated
appendicitis.

According to our previous retrospective study, cepha-
losporin alone and cephalosporin combined with nitro-
imidazole are common clinical treatment protocols and
have similar short-term outcomes in the treatment of
uncomplicated AA in China. However, few studies have
compared the long-term outcomes of the different treat-
ment strategies due to the lack of follow-up information
after discharge.20 To our knowledge, to date, no double-
blinded randomised controlled trials have compared three
generations of cephalosporins combined with ornidazole
in the treatment of uncomplicated AA. Thus, we designed
the OPTIMA trial to evaluate the safety and efficacy of a
combination of antianaerobic agents in the treatment of
uncomplicated AA and its prognostic impact. The results
of this study are of great significance for guiding clinical
antibiotic use in an environment where antibiotic treat-
ment regimens are not standardised and rational.

Strengths and limitations of this study

In this trial, ultrasound, CT, and MRI are both chosen as
examination techniques for appendicitis, since the accu-
rate distinction between complicated and uncomplicated

AA is the key to rational treatment of appendicitis.
Considering that CT is not available at night at several
non-teaching hospitals, patients with milder conditions
may be reluctant to undergo more expensive CT and MRI
scans. If we exclude these patients, it might increase the
selection bias of the trial due to economic and time factors.
The overall sensitivity and specificity are 76% and 95%
for ultrasound and 99% and 84% for CT, respectively, and
MRI is at least as sensitive and specific as CT.***" More-
over, recent studies have shown that the AIR score has
an advantage in diagnosing appendicitis due to its high
sensitivity and specificity.”** Therefore, a combination
of the AIR score and imaging will be used to diagnose
uncomplicated appendicitis in this study. All examination
items and results will be stored in a timely manner in the
ResMan system, the data will be verified and re-evaluated
at any time by the dedicated DMRC and patients who do
not meet the criteria for uncomplicated appendicitis will
be excluded. Thus, the diagnosis of uncomplicated AA in
this trial is reliable.

In terms of antibiotic selection, ertapenem is a broad-
spectrum antibiotic with an antianaerobic effect that has
been shown to be effective in treating appendicitis in
previous studies and is reccommended in the guidelines."
However, compared with ertapenem, which is expensive
and difficult to obtain, the antibiotics chosen in this study
are readily available and safe, making the experimental
results easier to popularise. In addition, according to
previous studies, antibiotic treatment for uncomplicated
AA was shown to have the highest recurrence rate during
the first 3months after discharge.®”? We speculate that
this finding is related to anaerobic bacteria in the intes-
tinal tract. Thus, we plan to test this by comparing ceftazi-
dime plus placebo with ceftazidime plus ornidazole for
uncomplicated AA because of the excellent antianaer-
obic activity of nitroimidazoles.”*’

To date, this study has the largest sample size among
uncomplicated AA studies to evaluate the short-term
and long-term prognoses. This study discusses the effi-
cacy of combined antianaerobic drugs in the treatment
of uncomplicated appendicitis and focuses on the cure
rate and recurrence rate of patients during the follow-up
period after discharge and explores methods for reducing
the recurrence rate of appendicitis.

For uncomplicated AA, it is difficult to obtain bacteri-
ological evidence from the patient’s abdominal cavity. In
this study, bacteriological data are collected only when
patients require surgical treatment. Therefore, the anti-
anaerobic drugs were selected based on a 2016 study
of clinical characteristics and antimicrobial patterns in
complicated intra-abdominal infections in China.*' In
addition, a 2017 retrospective study of appendicitis treat-
ment reached similar conclusions about antibiotic use.*
There were other limitations to this study. We did not set
a placebo group with only supportive care considering
the safety and interests of patients. However, it is feasible
to explore the role of antianaerobic agents in uncompli-
cated appendicitis. Moreover, a sufficiently large sample
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and lyear of standardised follow-up are required to
investigate the effect of antianaerobic drugs on the long-
term outcome of appendicitis. This is a challenge for
the subcentres in how to conduct research operations in
an emergency department setting and how to respond
promptly and accurately to emergency problems.
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