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ABSTRACT

Introduction Musculoskeletal infection (MSI) is a common
cause of morbidity among the paediatric population. Some
clinicians recommend withholding prophylactic antibiotics
until culture collection with an aim to improve the culture
sensitivity. However, a recent retrospective study reported
that prophylactic antibiotic administration did not affect
culture sensitivities in either disseminated or local MSI in
paediatric population, which is surprising. The aim of the
present study is to investigate the effects of prophylactic
antibiotic administration and the timing of antibiotic
administration on culture sensitivity and clinical outcomes
of paediatric MSI.

Methods and analysis A randomised controlled clinical
trial will be carried out. Individuals aged 0—18 years with
a diagnosis of MSI will be screened and evaluated at the
Shenzhen Children’s Hospital. The participants will be
randomly allocated into four groups, and they will receive
the antibiotic treatment at different time points, that is,

1 week, 3 days, 1 day prior to tissue culture collection
and 1 day after tissue culture collection, respectively. The
primary outcome will be culture sensitivity. In addition,
the disease-related markers including white blood cell
count, G reactive protein, erythrocyte sedimentation rate,
vital signs as well as the length of hospital stay will be
measured or recorded accordingly. Using x2 tests, the
rates of positive cultures will be compared between
different groups. Statistical comparisons between the
different patient groups regarding the confounding and
outcome variables will be conducted using independent
t-tests, Mann-Whitney U tests, xz tests and Fisher’s exact
tests as appropriate with the significance level set to 5%
(p<0.05).

Ethics and dissemination This study has received
ethical approval. The findings will be disseminated both in
scientific conferences and peer-reviewed journal.

Trial registration number ChiCTR2100041631.

INTRODUCTION
Musculoskeletal infection (MSI) in paedi-
atric population is an ongoing condition

, Chao Deng, Yibiao Zhou, Dechao Wu, Zhiyong Liu, Liangfu Xie,

STRENGTHS AND LIMITATIONS OF THIS STUDY

= This trial is the first prospective trial to investigate
the effects of prophylactic antibiotic administration
and the timing of antibiotic administration on culture
sensitivity and clinical outcomes of paediatric mus-
culoskeletal infections (MSls).

= The results of this study would provide some ev-
idence for the clinical management of paediatric
MSIs with regard to the application of antibiotics.

= This is a single-centre study, and the results may
need further verification in multicentre studies.

due to continuous pathogenic changes.
The incidence of paediatric MSIs is approx-
imately 2-13 every 100000 children per
year in high-income countries but higher in
other districts.'™ The MSIs consist of a wide
spectrum of infections involving different
musculoskeletal districts, including joint,
bone, muscle and deep soft tissue. Histori-
cally, the clinical severity and presentation
vary by the causative bacterium, and there
has been a significant change in osteoartic-
ular infections pathogenesis due to emerging
pathogens in the last decades.” ® Methicillin-
susceptible Staphylococcus aureus has been the
most frequent cause of bone and joint infec-
tions, and Kingella kingae is the most frequent
cause of osteoarticular infections in paedi-
atric patients under 4 years. The emerging
pathogens have added to the complexity of
paediatric MSIs. The management of MSIs
requires prompt diagnosis and treatment due
to the risk of local tissue damage and meta-
static bacterial spread. Culture is the main
diagnostic method to identify the causative
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organism, which could provide hints for the following
targeted antibiotic therapy.

When caring for paediatric patients with MSI, the ques-
tion concerning the timing of prophylactic antibiotics
remain controversial at present. Traditionally, some clini-
cians recommend that prophylactic antibiotics should be
withheld until culture collection with the aim to improve
the culturing sensitivity of the causative organisms and
guiding the application of antibiotics. However, in adults,
conflicting studies on the effects of antibiotics on tissue
culture results have been found.” Meanwhile, in other
infectious diseases like sepsis,'"™ community-acquired
pneumonia'* and febrile neutropenia,”” ' earlier anti-
biotic administration has shown some benefits. These
conflicting findings have made it confusing when
deciding whether to use prophylactic antibiotics prior
to antibiotics in clinical practice. Nevertheless, a recent
retrospective study surprisingly found that yields of tissue
culture were not affected by antibiotic administration in
either disseminated or local paediatric MSIs.'” In addi-
tion, another retrospective study reported that surgical
culture yield in paediatric patients with acute, hematoge-
nous, osteoarticular infection was not decreased by antibi-
otic administration 1 hour before surgery.'® These results
suggested that antibiotic administration delay may not be
necessarily needed for better tissue culture results, which
is quite a surprising suggestion.17 Therefore, a prospec-
tive trial is needed to further evaluate the effect of antibi-
otic timing on paediatric MSI tissue culture results.

A randomised controlled clinical trial will be carried out
to (1) investigate whether the administration of routine
prophylactic antibiotics administration would affect the
culture sensitivity during MSI treatment; (2) evaluate the
effects of the antibiotic timing on the yield of cultures
and clinical outcomes. This study is aimed to provide
some evidence for the clinical management of paediatric
MSIs with regard to the application timing of antibiotics.

METHODS AND ANALYSIS

Participants

Sample size

The software PASS V.15.0 was used to generate a power
analysis. Combining the results of comparable studies'*™'
and theoretical considerations, the effect size was set as
0.25, the a priori test power 1- was 0.8 and the allocation
ratio was 1. The software generates a minimum sample
size of 126 patients for each group, which is enough
to investigate this effect. The assumed dropout rate is
approximately 20%. Therefore, the targeted sample size
for each group should be 158, and a total of 632 patients
will meet the criteria (figure 1).

Inclusion criteria

1. Children and adolescents with a diagnosis of MSI.

2. Aged 0-18 years.

3. In agreement to participate in the clinical study with
signed informed consent (online supplemental file).

Potential subjects enrolled and
screened for eligibiity critria

| Excluded f meet
exclusion critera

Baseline assessment

Randomization and Allocation (1=632)

Anfibiotics |
day after
culture (1=138)

Antibiotics |
day before
culture (1=158)

Anfibiotics 3
days before
culfure (1=158)

Autibiotics |
week before
culfure (1=158)

|

Intervention

Clinical outcome meastures

Data analysis

Figure 1 Flowchart of the study. The eligible participants
are assessed and grouped randomly. Clinical outcomes are
measured after interventions are given and the related data
are analysed.

Exclusion criteria

1. Patients with evidence of current infections such as
chronic recurrent multifocal osteomyelitis, poststrep-
tococcal disease, necrotising fasciitis, cellulitis or other
fungal or mycobacterial infections.

2. Patients who have recently (within 4 weeks) received
any antibiotic treatment no matter related or unrelat-
ed to the MSIs.

3. Patients from whom the tissue culture is taken 7 days
after initiation of antimicrobial therapy.
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The interventions

The enrolled patients will be stratified into disseminated
or local infection groups.” The patients will be randomly
(using computer-generated random numbers) divided
into four groups, and will receive the antibiotic according
to their allotment, that is, 1 week, 3 days, 1 day prior to
culture collection and 1 day after, respectively.

For culture-negative cases, imaging techniques will be
applied for differential diagnosis. For culture-negative
but highly suspected cases, real-time PCR will be applied
to exclude the pathogens that are difficult to detect in
culture, such as K. kingae.23 However, it is also difficult to
detect pathogens like S. aureus even using real-time PCR.*
Thus, the exclusion of MSI infection and the decision of
early switch to oral therapy in culture-negative cases are
prudently proceeded in our current approach.

For the culture-negative but with imaging or other
evidence supporting MSI cases, the duration of hospi-
talisation is the same as infection-confirmed cases. For
culture-negative and primary aetiology confirmed cases,
the duration of hospitalisation is determined based on
the primary diseases. For culture-negative and primary
aetiology unconfirmed cases, the duration of hospitalisa-
tion is determined according to the general condition of
the patient.

Clinical outcome measures

Demographic data collection

The routine demographic data, including sex, age, classi-
fication of MSI, history of trauma, non-weight-bearing at
presentation, and if previously seen by medical provider
will be collected and recorded.

Culture

The bacterial culture will be carried out in the Medical
Center Clinical Laboratory of Shenzhen Children’s
Hospital. Source specimens will be collected by experi-
enced clinicians according to the classification of MSIs,
that is, fluid aspiration for septic arthritis, subperiosteal
abscess when applicable and pyomyositis, bone biopsy for
osteomyelitis.

Blood test

Markers that indicate severity of disease at presentation
including white blood cell count, C reactive protein, white
erythrocyte sedimentation rate will be tested accordingly.

Length of hospital stay
Length of hospital stay of each participant will be
recorded.

Follow-up
Clinical outcomes at 6 weeks and 6 months after comple-
tion of therapy are collected during the follow-up.

Data and statistical analysis

The data will be tabulated and processed using GraphPad
PRISM V.7.0 and the statistical analysis will be carried
out using STATA Statistical Software (College Station,

Texas, USA). The statistical comparison regarding the
rates of positive cultures between the different groups
will be conducted by Fisher’s exact tests or %* tests. The
confounding and outcome variables will be compared
between the different groups using y? tests, Fisher’s exact
tests or independent t-tests will be used as appropriate
with the significance level set to 5% (p<0.05).

ETHICS AND DISSEMINATION

This protocol is a randomised controlled trial involving
qualitative research, specimen (bone biopsy, fluid aspira-
tion, etc) collection and blood tests. The trial has received
approval from the Human Research Ethics Committee of
Shenzhen Children’s Hospital. All the participants will
sign the informed written consent before enrolled in the
research. The findings will be disseminated both in scien-
tific conferences and peer-reviewed journal.

DISCUSSION

The main objective of the clinical trial is to investigate
whether the administration of prophylactic antibiotics
will decrease the rates of positive culture of paediatric
MSI treatment and to evaluate the effects of the antibiotic
timing on the culture sensitivity and clinical outcomes.
We hope that the results of this study would provide some
evidence for the clinical management of paediatric MSIs
with regard to the application of antibiotics. If the admin-
istration of prophylactic antibiotics does not decrease
the culture sensitivity of paediatric MSI patients, then it
is suggested that appropriate systemic antibiotics should
be given to paediatric patients presenting with suspected
MSIs promptly after clinical triage.
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