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Absract

Appendicitis is a very common surgical problem in children. Although the rates of post-
appendectomy abscess in simple appendicitis are less than 1%, the rates of post-
appendectomy abscess in complicated appendicitis are not well-described.’® Complicated
appendicitis includes patients who present with a visible perforation and/or feces in the
abdomen, a primary abscess, phlegmon, gangrene, or all of the above.?* Research
suggests that neither the type of the antibiotic therapy nor duration of treatment has a
significant impact on reducing the risk of post-operative abscess for patients who present
with any form of complicated appendicitis.” However, the lack of an evidence-based
definition of perforated appendicitis has undermined the reliability of most research
results because the study populations may have included non-complicated patients. In this
study, we propose to assess the equivalence of an 8-day fixed course and a fixed 4-day
course of antibiotics at drainage for perforated patients who develop a post-surgical
abscess. We are proposing to study 342 pediatric patients (includes 10% oversampled)
ages 2 to 17 years at institutions in the Western Surgical Pediatric Research Consortium
(WSPRC) who are diagnosed with perforated appendicitis, treated laparoscopically, and
form _an_abscess post-laparoscopy. We hypothesize that the 8-day course of antibiotics is
equivalent to the 4-day course on the primary clinical outcome (i.e., readmission rate) and
secondary outcomes: length of stay (LOS) upon readmission; rate of abscess from
drainage until 30 days after discharge, and wound infection from drainage until 30 days
of discharge. This research will provide an ongoing contribution to the clinical
management of complicated pediatric appendicitis and antibiotic stewardship.

A. Introduction/Background

In the United States, appendicitis is among the top five diagnoses for pediatric hospital
admissions and accounts for 11.3 pediatric patients per 10,000 of the general population.'
Generally, complicated appendicitis is associated with a higher risk of developing intra-
abdominal abscess after appendectomy as compared to non-complicated appendicitis,
where the rate of post-operative abscess is under 1%.! Approximately 20 to 35% of all
children who present with appendicitis present with complicated appendicitis as defined
by perforation, phlegmon, or abscess.>* However, the reported risk of developing
abscess after appendectomy in this patient group is less well described because
researchers have not used one clear, consistent, evidenced-based definition of perforated
appendicitis.'* 1®

There is a growing body of research regarding the regimen of antibiotic treatment in adult
patients with confirmed complicated appendicitis. Antibiotic treatments vary by hospital,
clinical parameters, and patient condition.!> A recent randomized, prospective pilot study
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showed a short course of oral amoxicillin/clavulanate plus metronidazole was comparable
to a standard 10-day IV antibiotic course for discharged patients.” Another study
suggested that as long as oral intake was tolerated, patients could be discharged with a 7-
day course of oral trimethoprim/sulfamethoxazole, regardless of the presence of
leukocytosis or fever.!*> Another study showed no difference in clinical outcomes in an
adult patient population where patients were randomized to a fixed 4-day treatment
duration versus an 8-day regimen.?! The study authors concluded that afebrile patients
were at low risk for subsequent infections and may not have needed an antibiotic regimen
at all.'* These results support the overall conclusion that antibiotic regimen may not have
a significant impact on reducing post-appendectomy abscess rates, even when controlling
for variation in clinical parameters.*>"-11:16:21 This research will contribute to the clinical
management of perforated appendicitis in pediatric patients, post-laparoscopic abscess
formation, and antibiotic stewardship.

B. Primary and Secondary Outcomes

The central hypothesis tested in this study is whether a 4-day antibiotics course is
equivalent to an 8-day course for post-drainage primary and secondary clinical outcomes.

Primary outcomes:
e readmission rate

Secondary Outcomes:
e length of stay (LOS)
e rate of post-drainage surgical site infection until 30 days after discharge
e rate of post-drainage abdominal abscess until30 days after discharge
e secondary site infections

C. Methods

C.1. Study Design

This research proposes a randomized, prospective, equivalence trial design to test the
research hypothesis. This study will demonstrate no difference in clinical outcomes
between the 4-day antibiotic course and the 8-day course. The study will include 342
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pediatric patients (includes 10% oversampled) ages 2 through 17 years treated from
February 1, 2019 onward until the study cohorts have been filled. This study is based on
an expectation of 90% success (10% readmitted) in arm A=10% and expectation of 90%
success (10% readmitted) in arm B =10%. The clinical difference in primary outcome
between the two groups that we are prepared to accept is equal or greater than 10% (i.e.,
clinically, we are willing to accept 10 children per 100 who may have benefited from the
long course but received a short course to achieve 90% of children who received the short
course and would not have benefitted from a long course). The sample size needed to
attain a power of 0.80 at alpha=0.05 is 342 (171 in each arm, which includes a 10%
attrition rate). The risk of type I error is 1-0.95 (alpha=0.05); power=0.80. The study will
proceed until 171 patients are consented for each arm. Study personnel will perform an
interim analysis of the data approximately halfway through study enrollment.

Definition of perforated appendicitis - Perforated appendicitis is defined as a visible hole
or feces found in the abdomen at laparoscopy. For purposes of research, either the hole
or feces is photographed, and“hole,” “feces/stool in the abdomen,” or other note
describing perforation will need to be specifically described in the operative report.
Based on estimates from the Division of Pediatric Surgery, PCH performs approximately
1000 laparoscopic appendectomies annually. Approximately one-third of these
appendectomies (300) are perforated; about 10%-20% of these 300 perforated patients
(30-60) will develop a post-surgical abscess treated with a percutaneous drain and [V
antibiotics.

Screening - The study population is comprised of patients who, upon admission, are
diagnosed with perforated appendicitis and who, after laparoscopy, form an abscess
(while still in hospital or discharged and then readmitted with abscess), and are treated
with percutaneous drainage and IV ceftriaxone/metronidazole or other broad spectrum
antibiotic equivalent per hospital standard of care. Screened patients will be assigned a
screening ID, which will be maintained in a screening log.

Randomization - Once eligibility for study inclusion is determined at the time of
drainage, the patient will be consented by the principal investigator or sub-investigator
and assigned a study number. A block randomization strategy will be used based on a
random number generator and applied after consent by site to assign patients to either the
control (8-day) or experimental (4-day) arm of the study. All patients will be randomly
assigned by patient study numbers. A current randomized trial underway at Phoenix
Children’s Hospital requires photography to confirm a diagnosis of perforation (IRB 17-
011). We propose to follow the same approach for verifying perforated appendicitis
across WSPRC institutions in this study. When possible, the hole or feces will be
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photographed. If not, “hole,” “feces/stool in the abdomen,” or other note describing
perforation will need to be specifically described in the operative report. The two study
arms will include some patients with abscess that has been confirmed though CT or
ultrasound as part of standard of care prior to study participation. We will include
CT/ultrasound results as part of data collection.

Antibiotic regimen - All post-laparoscopic abscess patients will receive the standard of
care for antibiotic therapy—IV ceftriaxone/metronidazole or other broad spectrum
antibiotic equivalent —until afebrile (38.5° C) and tolerating food for 24 hours (i.e.,
without vomiting). CBC panels are also standard of care and may be drawn multiple
times during the patient’s stay. Standard of care at discharge includes prescribed oral,
empiric, antibiotic therapy (PO), such as ampicillin/clavulanate or other broad spectrum
antibiotic. The choice and the duration of broad spectrum antibiotic prescription are at
the surgeon’s discretion.

In this study, all patients will be treated with the hospital standard of care and receive in-
patient treatment for abscess until afebrile and tolerating food for 24 hours. After
percutaneous drainage of the abscess, the patient will be randomly assigned to receive
either an 8-day regimen (arm A) or a 4-day regimen (arm B) of antibiotics (Diagram 1).
Patients will remain on IV ceftriaxone/metronidazole or other broad spectrum antibiotic
equivalent until afebrile and tolerating food for 24 hours. Patients will complete their
assigned 4- or 8-day regimen with oral ampicillin clavulanate or other broad spectrum
antibiotic equivalent. If patients are not afebrile at the completion of their assigned
regimen, prescribing an extended course of antibiotics is at the discretion of the treating
surgeon. A prescribed oral course of antibiotics may be finished in the hospital or at
home if patient is discharged.

Ampicillin and clavulanate have been safely utilized in previous pediatric
research.”!%1%!! These antibiotics have demonstrated clinical equivalence in both
retrospective studies and prospective trials.”!! This randomized trial is the first to address
duration of antibiotic treatment in pediatric patients diagnosed with perforated
appendicitis and who form a post-laparoscopic abscess. Pediatric patients who are
allergic to ampicillin will be prescribed another broad-spectrum antibiotic (e.g.,
gentamycin/clindamycin or ciprofloxacin) at the discretion of the treating surgeon.

Two arms are proposed for the study following the protocol implemented for adults in a
recent randomized trial.?! In the control arm, patients will be treated with an 8-day course
of antibiotics, and in the experimental arm, patients will be treated with a 4-day course of
antibiotics. The randomized trial should control for all confounding effects. In addition,
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we will collect clinical data on the pre-operative, peri-operative and post-operative
antibiotic treatment and number of days on antibiotic therapy prior to discharge to
manage this potential confounder post hoc.

There is a low probability of study attrition or loss to follow-up. As the primary treatment
provider in a study with a short (30-day) follow-up period for readmission, we do not
expect significant attrition. Follow-up will entail tracking all patients from the initial
study who return to the hospital for complications related to the procedure within 30 days
of discharge. All complications, including those requiring readmission, will be included
in the follow-up. All study patients will be assessed for primary and secondary clinical
outcomes. Complications associated with surgically treated acute appendicitis based on
the National Surgery Quality Improvement Program criteria (available at
http://nsqip.healthsoftonline.com/hsi/) include (1) wound infection, (2) abscess, (3) post-
discharge small bowel obstruction, (4) hernia, (5) length of hospital stay of greater than 4
days, and (6) death.
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Diagram 1: Treatment arms for randomized trial of an 8-day antibiotic treatment vs. 4-
day treatment of post-laparoscopic abscess formation in pediatric complicated
(perforated) appendicitis.

Complicated (Perforated) Appendicitis
Age 2-17 years

N=342

Laparoscopy within 24 hours of
admission

Post-Operative Abscess

(either in hospital, or after discharge and then
readmitted with abscess)

IV ceftriaxone + metronidazole or other broad

spectrum antibiotic equivalent

Percutaneous drainage

Antibiotics (IV + PO) Antibiotics (IV + PO)

W °4

Discharged to Home’

-Afebrile (38.5°C)
-Food intake > 24 hrs.
with no vomiting

* If febrile after assigned course of antibiotics (i.e., 8 days or 4 days) is completed, extended anitibotic treatment

will be up to the treating surgeon.

Patient may be discharged before 8- or 4-day course is completed and may finish antibiotics at home.
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C.2. Inclusion/Exclusion
Inclusion criteria:

e All patients ages 2 through 17 years treated laparoscopically for perforated
appendicitis after February 1, 2019 (where perforated appendicitis is defined
as a photographed hole in the abdomen, as feces in the abdomen, or a specific
description of either in the operative report), and who developed post-
appendectomy abscess that was treated via percutaneous drainage.

Exclusion criteria:

e Patients who are treated for appendicitis without appendectomy or with a non-
laparoscopic procedure (e.g., drainage only or open appendectomy);

e Patients being treated with antibiotics for a diagnosis other than abscess during
their course of treatment (e.g., sinusitis along with abscess);

e Patients who are treated laparoscopically for perforated appendicitis with
confirmed post-appendectomy abscess, but the abscess was not treated via
percutaneous drainage;

e Patients who are immunocompromised;

e Patients with Crohn’s disease, ulcerative colitis, or other clinical diagnoses that
subject the patient to a high-risk of developing intra-abdominal abscess;

e Patients whom the surgeon believes should not participate for any reason.
C.3. Data Collection

Data will be collected prospectively for all study patients. Patients will be followed until
30 days post-discharge to assess clinical outcomes. The following will be collected:
patient and demographic data (e.g., BMI, age, and gender), clinical data (e.g., antibiotic
route, WBC, CBC pathology report, CT/ultrasound results, symptom duration, diffused
vs. localized peritonitis, intra-abdominal contamination, maximum temperature prior to
laparoscopy, LOS, and time to regular diet), and outcomes (e.g., abscess formation after
drainage, re-hospitalization frequency and duration of each stay, secondary infections,
and total number of visits after discharge). A CBC with differential will be collected at
admission and post-laparoscopy if available. CT/ultrasound data will also be collected.
For a complete list of variables, please refer to the data collection form included as part
of the IRB application (RCT Post Appy Abscess DCF1).
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It is estimated that it will take about 6 years for PCH to fill the study arms; interim
analysis will be performed when study cohorts are half-filled. In order to complete this
and other planned pediatric appendicitis studies more quickly, we are planning to add
other study sites though the Western Surgical Research Consortium. The multisite
approval process will be facilitated by Streamlined Multisite Accelerated Resources for
Trials (SMART) IRB certification. With participation from the nine hospitals in the
Western Surgical Research Consortium, we would expect to fill the trial cohorts in
approximately 2 years.

C.4. Data Analysis Plan

The study will describe patient and clinical characteristics related to laparoscopy among
study cohorts (e.g., age, BMI, gender, maximum temperature upon admission, diarrhea at
presentation, duration of symptoms, and white blood cell count); patient recovery and
abscess formation (e.g., time to abscess, abscess size if available, time to regular diet, and
LOS after the drainage); primary clinical outcome (readmission); and secondary clinical
outcomes (LOS, total visits after discharge, post-drainage occurrence of abscess, and
post-drainage secondary infection).

All data will be described using descriptive statistics, including means, standard
deviation, and proportions. Differences among treatment cohorts and on clinical
outcomes will be assessed using parametric and non-parametric tests as appropriate.
Factors confounding outcomes will be identified a priori from research and empirically
via correlational analysis for continuous measures or through non-parametric techniques
for discrete variables with a Bonferroni correction for multiple comparisons among
families of statistical tests. Binomial logistical regression will also be used where
appropriate. Unadjusted odds ratios will be used to identify variables of interest and
confounding effects for discrete dependent variables of interest. Adjusted odds ratios will
be used to compare differences among study cohorts and covariates (e.g., age, gender,
white blood cell count, and BMI), interactions, and confounders as appropriate. Statistical
significance will be defined as an alpha of 0.05, with two-sided alternative hypothesis
and a Bonferroni correction for multiple comparison. Data analysis will be performed
using SPSS and R.

Interim Analysis - At approximately the halfway point of the study (i.e., 171 patients per
arm), study personnel will undertake an interim analysis.
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D. Benefit and Risk Assessment
D.1. Risk Assessment:

This study poses minimal risk. There are no additional expected risks of this study related
to the trial protocol. The study protocol aligns to the current hospital standard of care at
diagnosis, treatment, and discharge. This study excludes any patient who possesses a
higher than normal risk of abscess formation. The study also excludes any patient the
surgeon believes should NOT participate for any reason.

Hospital standard of care currently diagnoses acute perforated appendicitis via
laparoscopy, which minimizes the risk of over-inclusion (e.g., including a patient who
does not have perforated appendicitis and post-appendectomy abscess). Photographing at
laparoscopy when possible also minimizes risk of inadvertent exclusion because patients
may be asymptomatic for perforation at the time of laparoscopy. The engagement and
involvement of pediatric surgeons (multiple surgeons at each institution when possible)
will assure patient safety during the trial. Physician training on the protocol will also
contribute to study safety and consistency. Finally, we will also follow strict study
oversight protocol, including adverse event reporting and in accordance with Good
Clinical Practices (GCP) research guidelines.

This study does not require new or unique diagnostic procedures other than those already
in use under hospital standard of care. In this study protocol, there are no changes to the
standard of care for treatment of post-laparoscopy abscess formation—which currently
includes IV antibiotics and percutaneous drainage until afebrile and tolerating food intake
for at least 24 hours—and then discharge to home with an oral antibiotic. All study
patients receive the standard of care until afebrile and eligible for discharge to home. At
discharge, standard of care requires attending physicians to determine the regimen for
patients who have received treatment for post-appendectomy abscess. The principal
investigator, Dr. Craig Egan, along with other study investigators and research
coordinators, will provide study oversight. He and the study investigators will also jointly
determine if interim analyses support closing the study, completing the study, or adding
another study arm. Specifically, study investigators are considering proposing no
antibiotic at drainage if this study is successful.

As with any data collection, there is a risk of breach of confidentiality and protected
health information (PHI). This risk will be minimized by the following measures:
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1) Subject identity will be protected and kept confidential by storing all research
records in a password-protected file on a HIPAA-compliant, cloud-based server
(REDCap), with access limited to study personnel;

2) Subject informed consent/assent statements will include detail on confidentiality
and protection of confidential health records;

3) The compiled data used for analysis will have limited PHI and will not be directly
linkable to individual subjects;

4) Manuscripts prepared for presentation and journals will be aggregated and will
not contain any individual PHI or identifiable patient data.

D.2. Benefits Assessment:

There will be no direct patient benefit from this study. This research will benefit clinical
management by evaluating whether patients achieve significant differences in primary
and secondary clinical outcomes based on duration of antibiotic treatment at abscess
drainage. The study results may help lower costs for post-appendectomy patient care,
improve infection management, and contribute to antibiotic stewardship.

E. Confidentiality and Protection of Human Subjects
E.1. Data Protection, Privacy, Storage, and Security

In accordance with standards for human subjects review, the research study team will
adhere to precautions to protect participant privacy and confidentiality of information.
Trauma Research will hold the master key of participant names and unique identifiers for
use in tracking cases, connecting to data from electronic health records (EHRs), and de-
identifying data. All data will be collected by Trauma Research, de-identified, and
entered into an encrypted, cloud-based, HIPPA-compliant server (REDCap). Trauma
Research will access the data through the website and download to a secure, password-
protected network drive at PCH for storage and analysis.

Identifiable patient information will be retained only for as long as the data can be
cleaned, verified, and prepped for data analysis. De-identified data will be maintained for
up to three months after acceptance of the first scholarly journal article or until study
closure, whichever comes first. For data identified for disposal, appropriate measures
will be taken; electronic data will be deleted from office computers and the primary
location of storage in the network drive, and hard copies containing data will be shredded
and disposed of in accordance with PCH policy.
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E.2. Standard of Care, Confidentiality, and Privacy

This study includes all patients age 2-17 years old who, upon presentation to the
emergency department, are treated for acute perforated appendicitis. Standard of care will
apply to all patients in the study, and no change will be made to the standard of care. In
accordance with PCH policy and GCP, study protocol will ensure the privacy of study
participants and the confidentiality of patient data. All patients and their families will be
consented and counseled in a private room.

E.3. Eligibility Determination, Incentives, and Consent

Patients will be randomly assigned to a study arm once eligibility determination is
complete and patients are deemed eligible. Patients are eligible if they meet the eligibility
criteria and are willing to participate. A random number generator will be used to assign
eligible patients and fill study arms. All patient families will be fully consented in person
by the pediatric surgeon in English or Spanish; other languages are excluded.

Study personnel, including the attending physician and designated research personnel,
will participate in the consent/assent process. Patients and their families will be consented
at multiple points throughout the study (at eligibility/randomization and at drainage).
Patients old enough to assent (8 years of age or older) will be provided with an assent
form, and families will be provided with a copy of the signed informed consent/assent
form(s).

All families with patients age 2-17 years who are diagnosed with acute perforated
appendicitis confirmed via laparoscopy will be approached at the time of laparoscopy and
provided with a study information/recruitment sheet. The consent sheet will describe the
study in detail, its risks and benefits, and the informed consent process. If the patient
develops a post-appendectomy abscess, the family will be approached to participate in
the study by the Pl/research staff. The patient will be provided with an assent form, and
the family will be provided with an informed consent form. The Pl/research staff will
consent the family by reviewing the consent form—and the assent form with the patient
where age-appropriate—and requesting signatures as needed. The family will be
informed that at any point in the study they may withdraw or decline further
participation. All consent forms have been developed in accordance with PCH IRB
protocol (informed consent/assent forms have been submitted in conjunction with this
protocol). Informed consent/assent forms will be available in Spanish, and all forms will
include the following required elements:
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e The purpose of the informed consent;

e Identification of the investigator;

e Description of the study procedures;

e The voluntary nature of participation;

e The absence of any penalty for not choosing to participate;

e The benefits and risks involved in participation;

e The protection of data confidentiality and privacy;

e Additional information if the participant has questions;

e A place to give written consent to participate in a research study.

E.4. Data Security

All electronic health records will be kept in a secure folder on a password-protected drive
on a HIPAA-compliant, secure, cloud-based server (REDCap). Access will be limited to
study personnel. Confidentiality will be maintained within legal limits. Subject identifiers
(e.g., name, medical record number, date of birth, and dates of service) will be retained in
a research file. However, data retained for the study (listed above in “Data Collection”™)
will be assigned an identification code for the database. A master list of study IDs will be
kept in a separate file maintained by the study coordinator/staff under password
protection.

Data will not be shared with individuals outside of those listed in the approved IRB
application. Data will be maintained at all times by none other than the listed individuals
on a password-secured drive and will only be reported or shared in de-identified form.
Data will be maintained up to 3 months after the last published article or until study
closure—whichever comes first—and then destroyed following PCH site policy.

F. Dissemination Plan

The data and analysis from this study will be compiled into a manuscript or several
manuscripts for publication in peer-reviewed journals, and an abstract may be submitted
for presentation at a national conference.

12
IRB#: 17-055
V5 9/25/2019



IRB#: 17-055

Title: A prospective randomized trial of antibiotic duration in post-appendectomy abscess

PI: Craig Egan, MD

Col’s: Dan Ostlie, MD, David Notrica, MD; Justin Lee, MD; Ramin Jamshidi, MD; Dorothy Rowe, MD;
Jae-O Bae, MD; Lisa McMahon, MD; Kathleen Van Leeuwen, MD; Kate Davenport, MD; Mark Molitor,
MD.

G. References
1. Yu, H. (RAND Corporation), Wier, L.M. (Thomson Reuters), and Elixhauser, A.
(AHRQ). Hospital Stays for Children, 2009. HCUP Statistical Brief #118. August 2011.
Agency for Healthcare Research and Quality, Rockville, MD. http://www.hcup-
us.ahrq.gov/reports.
2. Pearl RH, Hale DA, Molloy M, Schutt DC, Jaques DP. Pediatric appendectomy. J
Pediatr Surg. 1995;30(2):173-178; discussion 178-181. doi:10.1016/0022-
3468(95)90556-1.
3. Ponsky TA, Huang ZJ, Kittle K, et al. Hospital- and patient-level characteristics and
the risk of appendiceal rupture and negative appendectomy in children. JAMA.
2004;292(16):1977-1982. doi:10.1001/jama.292.16.1977.
4. Simillis C, Symeonides P, Shorthouse AJ, Tekkis PP. A meta-analysis comparing
conservative treatment versus acute appendectomy for complicated appendicitis (abscess
or phlegmon). Surgery. 2010;147(6):818-829. doi:10.1016/j.surg.2009.11.013.
5. Ong CCP, Chan TKN, Chui CH, Jacobsen a. S. Antibiotics and postoperative
abscesses in complicated appendicitis: Is there any association? Singapore Med J.
2008;49(8):615-618.
6. Canty TG, Collins D, Losasso B, Lynch F, Brown C. Laparoscopic appendectomy for
simple and perforated appendicitis in children: The procedure of choice? J Pediatr Surg.
2000;35(11):1582-1585. doi:10.1053/jpsu.2000.18319.
7. Van Rossem CC, Schreinemacher MHF, Treskes K, Van Hogezand RM, Van Geloven
a. a W. Duration of antibiotic treatment after appendicectomy for acute complicated
appendicitis. Br J Surg. 2014;101(6):715-719. doi:10.1002/bjs.9481.
8.  Fike FB, Mortellaro VE, Juang D, Sharp SW, Ostlie DJ, St. Peter SD. The impact of
postoperative abscess formation in perforated appendicitis. J Surg Res. 2011;170(1):24-
26.
0. Rice HE, Brown RL, Gollin G, et al. Results of a pilot trial comparing prolonged
intravenous antibiotics with sequential intravenous/oral antibiotics for children with
perforated appendicitis. Arch Surg. 2001;136(12):1391-1395.
doi:10.1001/archsurg.136.12.1391.
10. Peter S. S., Little DC, Calkins CM, et al. A simple and more cost-effective antibiotic
regimen for perforated appendicitis. J Pediatr Surg. 2006;41(5):1020-1024.
doi:10.1016/j.jpedsurg.2005.12.054.
11. Kronman, M. P, Oron, A. P., Ross, R. K., Hersh, A. L., Newland, J. G., Goldin, A., ...
& Gerber, J. S. (2016). Extended-versus narrower-spectrum antibiotics for
appendicitis. Pediatrics, 138(1), €20154547.
12. Gerber, J. S., Kronman, M. P., Ross, R. K., Hersh, A. L., Newland, J. G., Metjian, T.
A., & Zaoutis, T. E. (2013). Identifying targets for antimicrobial stewardship in children's
hospitals. Infection Control & Hospital Epidemiology, 34(12), 1252-1258.

13
IRB#: 17-055
V59/25/2019



IRB#: 17-055

Title: A prospective randomized trial of antibiotic duration in post-appendectomy abscess

PI: Craig Egan, MD

Col’s: Dan Ostlie, MD, David Notrica, MD; Justin Lee, MD; Ramin Jamshidi, MD; Dorothy Rowe, MD;
Jae-O Bae, MD; Lisa McMahon, MD; Kathleen Van Leeuwen, MD; Kate Davenport, MD; Mark Molitor,
MD.

13.  Adibe OO, Barnaby K, Dobies J, et al. Postoperative antibiotic therapy for children
with perforated appendicitis: long course of intravenous antibiotics versus early
conversion to an oral regimen. Am J Surg. 2008;195(2):141-143.
doi:10.1016/j.amjsurg.2007.10.002.

14. Fraser JD, Aguayo P, Leys CM, et al. A complete course of intravenous antibiotics vs
a combination of intravenous and oral antibiotics for perforated appendicitis in children: a
prospective, randomized trial. J Pediatr Surg. 2010;45(6):1198-1202.
doi:10.1016/j.jpedsurg.2010.02.090.

15. Gollin, G., Abarbanell, A., & Moores, D. (2002). Oral antibiotics in the management
of perforated appendicitis in children. The American surgeon, 68(12), 1072.

16. Peter, S. D. S., Tsao, K., Spilde, T. L., Holcomb, G. W., Sharp, S. W., Murphy, J. P.,
... & Ostlie, D. J. (2008). Single daily dosing ceftriaxone and metronidazole vs standard
triple antibiotic regimen for perforated appendicitis in children: a prospective randomized
trial. Journal of pediatric surgery, 43(6), 981-985.

17. Guy, D. M., Carmichael, D. R., & Whittington, R. (1998). Audit sampling: an
introduction. Wiley.

18. Acker, S. N., Hurst, A. L., Bensard, D. D., Schubert, A., Dewberry, L., Gonzales, D.,
& Partrick, D. A. (2016). Pediatric appendicitis and need for antibiotics at time of
discharge: Does route of administration matter? Journal of pediatric surgery, 51(7),
1170-1173.

19 Bae, E., Dehal, A., Franz, V., Joannides, M., Sakis, N., Scurlock, J., & Hussain, F.
(2016). Postoperative antibiotic use and the incidence of intra-abdominal abscess in the
setting of suppurative appendicitis: a retrospective analysis. The American Journal of
Surgery, 212(6), 1121-1125.

20. Rafig, M. S., Khan, M. M., Khan, A., & Jan, H. (2015). Evaluation of postoperative
antibiotics after non-perforated appendectomy. J Pak Med Assoc, 65(8), 815-7.

21.  Sawyer RG1, Claridge JA, Nathens AB, Rotstein OD, Duane TM, Evans HL,
Cook CH, O'Neill PJ, Mazuski JE, Askari R, Wilson MA, Napolitano LM, Namias N,
Miller PR, Dellinger EP, Watson CM, Coimbra R, Dent DL, Lowry SF, Cocanour CS,
West MA, Banton KL, Cheadle WG, Lipsett PA, Guidry CA, Popovsky K. Trial of
short-course antimicrobial therapy for intraabdominal infection. N Engl J Med. 2015 May
21; 372(21):1996-2005. doi: 10.1056/NEJMoal411162.

22.  QGarst, Geoffrey C. MD; Moore, Ernest E. MD; Banerjee, Monisha N.; Leopold,
David K.; Burlew, Clay Cothren MD; Bensard, Denis D. MD; Biffl, Walter L. MD;
Barnett, Carlton C. MD; Johnson, Jeffrey L. MD; Sauaia, Angela MD, PhD Acute
appendicitis: A disease severity score for the acute care surgeon. Journal of Trauma and
Acute Care Surgery. 74(1):32-36, January 2013.

14
IRB#: 17-055
V5 9/25/2019



IRB#: 17-055

Title: A prospective randomized trial of antibiotic duration in post-appendectomy abscess

PI: Craig Egan, MD

Col’s: Dan Ostlie, MD, David Notrica, MD; Justin Lee, MD; Ramin Jamshidi, MD; Dorothy Rowe, MD;
Jae-O Bae, MD; Lisa McMahon, MD; Kathleen Van Leeuwen, MD; Kate Davenport, MD; Mark Molitor,
MD.

23.  Trusheim, M. R., Shrier, A. A., Antonijevic, Z., Beckman, R. A., Campbell, R. K.,
Chen, C., & Selker, H. P. (2016). PIPELINESs: creating comparable clinical knowledge
efficiently by linking trial platforms. Clinical Pharmacology & Therapeutics, 100(6),
713-729.

24. Herbst, R., Rubin, E., & LaVange, L. (2012, November). Design of a disease-
specific master protocol. In Issue Br. Conf. Clin. Cancer Res (pp. 1-11).

25. Barnard, G. A. (1954). Sampling inspection and statistical decisions. Journal of
the Royal Statistical Society. Series B (Methodological), 151-174.

26.  Wijeysundera DN, Austin PC, Hux JE, Beattie WS, Laupacis A. J Clin Epidemiol.
2009 Jan; 62(1):13-21.e5

27. Harvin, J. A., Podbielski, J., Vincent, L. E., Fox, E. E., Moore, L. J., Cotton, B. A., ...
Holcomb, J. B. (2017). Damage control laparotomy trial: design, rationale and

implementation of a randomized controlled trial. Trauma Surgery & Acute Care Open,
2(1), e000083. http://doi.org/10.1136/tsaco-2017-000083.

28. Saville, B.R. & Berry, S.M. (2016). Efficiencies of Platform Clincal Trials: A Vision
for the Future. Clinical Trials, 13, 358-366.

15
IRB#: 17-055
V5 9/25/2019



