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Background and clinical application

Introduction

The traditional treatment for paediatric septic arthritis (SA) has consisted of long courses
of antibiotics started intravenously, and aggressive surgery. During the recent decade,
shorter duration of antibiotic treatment and a more conservative approach to surgery

besides diagnostic arthrocentesis has been recommended [1-4].
Antibiotic therapy

The initial empiric antibiotic therapy should cover S. aureus in all age groups. The
epidemiological characteristics suggest that first generation cephalosporins, anti-
staphylococcal penicillins or clindamycin should be used in the initial antibiotic therapy of
SA in children with methicillin-sensitive S. aureus (MSSA). There is a paucity of clinical

trials comparing the efficacy of different antibiotics in SA with only one prospective,
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randomized study comparing clindamycin vs 15t generation cephalosporins [4]. This study
did not find differences between the two antibiotics and found short intravenous therapy
followed by oral therapy to be safe and efficacious. It should be noted that the study did
not include patients with community acquired methicillin resistant S.aureus (ca-MRSA). In
areas where MRSA has a high incidence (10-15% of S. aureus infections) an antibiotic
with good activity against this agent as well as against MSSA should be used. Clindamycin
is a good option if the rate of clindamycin-resistant ca-MRSA is low, and always keeping in
mind that a small percentage of MSSA may be resistant to clindamycin [2-9]. Vancomycin,
linezolid and trimethoprim — sulfamethoxazole (TMP-SMX) are used for ca-MRSA [10,11].

In children, the rate of penicillin or cefotaxime-resistant S. pneumoniae outside
the central nervous system is very low in our setting, being around 3% for invasive
pneumococal infection. In the United States the rates of resistance to B-lactams are also
very low ranging 3-6% of pneumococcal SA. Therefore, B-lactams (especially penicillin or
ampicillinfamoxicillin) are a suitable first line therapy for pneumococcal SA in children. For
group A streptococcus (GAS) and group B streptococcus (GBS), penicillin is still first line
therapy recommended by most of experts. For children allergic to penicillin, clindamycin
may be a suitable alternative for Streptococci SA, although a variable rate of these
bacteria may be resistant [4].

Randomized controlled trials have shown two to five days of intravenous
therapy followed by oral therapy for a total of 2-3 weeks (minimum 10 days) to be
appropriate [4,7,8]. SA caused by MRSA, Salmonella spp. or Panton-Valentine leukocidin
(PVL)-positive strains may need longer duration of both intravenous and oral therapy
based on the severity of osteoarticular infections caused by these microorganisms with an

increased rate of complications.

Adjuvant therapy

Several studies have evaluated the effect of corticosteroids in the outcome of
children with SA. A randomized, placebo-controlled study done in Costa Rica evaluated
the impact of treatment with antibiotics associated to dexamethasone (DXM) or placebo for
4 days on the outcome of 100 children with bacteriologically confirmed SA, predominantly
caused by S. aureus. Treatment with DXM shortened the duration of symptoms, and
after 1 year of follow-up sequelae were found in in a significantly lower rate in the DXM
group (26 vs. 2%) [12].
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Surgery

Significant controversy remains regarding operative treatment besides diagnostic
arthrocentesis. One prospective, and several retrospective studies have shown
arthrocentesis to be appropriate approach for SA therapy in children also in hip and
shoulder arthritis. It has been suggested that arthrotomy may be reserved for cases with

delayed presentation or that are resistant to therapy [13,14].
Prognosis and follow-up

The aim of the short-term follow-up of children with SA is to confirm that the
infection has been eradicated. Prospective studies in children with SA demonstrated that
antibiotics could be safely stopped once the patient is asymptomatic or has minor
symptoms, CRP is normal (e.g. < 2 mg/dL), after a minimum length of treatment (10-14
days for non-complicated SA) [4]. The precise rate of intra-articular epiphyseal injuries or
growth disorders is not known. Risk may vary according to the duration of symptoms
before the treatment is initiated, age of the patient, localization of septic arthritis and the
causative agent.

The followup should include a thorough clinical examination and C-reactive
protein measurements. Radiographs or MRI may be done on demand. Salmonella and
MRSA are related to higher rate of complications and may require a more frequent follow-
up.

In a prospective treatment trial on 130 children with culture-positive septic
arthritis no patient experienced residual dysfunction. Most data regarding septic arhtritis is
from retrospective cohort studies. In a large epidemiology study from France on 1359
patients with septic arthritis, only 2 deaths occurred, of which one patient was undergoing
treatment for leukemia [15]. There are only few reports from low-resource countries, where
the disease burden is the highest. The quality of the studies varies making comparison
between different regions difficult.

Summary of recommendations
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1. When and how to do diagnhostic sampling

Recommendations

1. When to do diagnostic sampling

Joint drainage by aspiration is recommended after the diagnosis of SA is suspected. A
diagnostic sample for joint culture should always be obtained. Blood cultures should
always be obtained. [11B]

2. How to do diagnostic sampling

The sample for bacteriology may be be taken by needle aspiration of the joint,
(arthroscopy or arthrotomy). Ultrasound or fluoroscopy may be used to assist in the

procedure. Diagnostic yield can be increased by inoculating joint fluid into a blood culture
vial or using molecular methods for pathogen detection. [I1B]

2. Empiric antibiotic therapy

Recommendations

1. When to start empiric antibiotic therapy

Empirical therapy should be initiated immediately once appropriate cultures have been
obtained. [lIA]

2. Primary antibiotics
S. aureus should be targeted in all age groups. The epidemiological characteristics
suggest that first generation cephalosporins, anti-staphylococcal penicillins or clindamycin

should be used in the initial antibiotic therapy of SA in children. [lIA]

3. Special considerations for antimicrobial treatment in neonates



M. Paakoénen, M. Pokorn, J. Saavedra, M. Gottliebsen Pediatric workgroup

Antibiotic treatment should also cover enterobacteria. [I1A]

4. Special considerations for antimicrobial treatment in children < 5 years
Kingella kingae should also be covered. Haemophilus influenzae type B and
Streptococcus pneumoniae should be considered in unvaccinated children and in

cefuroxime may be considered instead of 1st generation cephalosporins. [IIIB]

5. Special considerations regarding community acquired methicillin-resistant S. aureus
(ca-MRSA)

Empirical therapy should include an appropriate coverage against methicillin resistant S.

aureus (ca-MRSA) in areas with more than 10-15% prevalence of this bacterium. [lIA]
6. Empiric antibiotic therapy for ca-MRSA
Clindamycin in monotherapy may be appropriate in most of the cases unless the infection

is very severe or there is a high rate of clindamycin-resistant MRSA, where other

antibiotics such as glycopeptides, daptomycin or linezolid should be used. [lIIB]

3. Targeted antibiotic therapy

1. Targeted antibiotic therapy for methicillin-sensitive S. aureus (MSSA)

For MSSA, an anti-staphylococcal B-lactam such as cefazolin or anti-staphylococcal
penicillin may be appropriate. Clindamycin may be used, but some strains can be resistant

to this antibiotic. [I1A]

2. Targeted antibiotic therapy for ca-MRSA
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Clindamycin is suitable for susceptible strains. For clindamycin-resistant strains, a
glycopeptide or other appropriate antibiotic for MRSA, such as linezolid or daptomycin
should be chosen. [I1IB]

3. Targeted antibiotic therapy for K. kingae

For the treatment of K. kingae SA, penicillin may be a suitable antibiotic following the

general recommendations. [l1B]

4. Targeted antibiotic therapy for group A and group B streptococcus (GAS, GBS) and

Streptococcus pneumoniae

In children, penicillin is chosen for GAS and GBS, and for penicillin-susceptible S.
pneumoniae. If S. pneumoniae is detected by molecular techniques and no antibiogram is
available, penicillin may still be a suitable antibiotic if the rate of penicillin resistance for

this bacterium in the community is low. [I1IB]

5. Atypical pathogens

SA caused by Salmonella spp, Pseudomonas spp or enterobacteriaceae may need to
adjust antibiotics according to susceptibilities and may need prolonged IV/PO therapy (e.g.
total of 4-6 weeks), and a more aggressive approach, especially in young infants or in

children with underlying diseases. [I1I1B]

6. Oral treatment

Sequential oral treatment with first generation cephalosporins or clindamycin are good
options when guided by the antibiotic susceptibilities of the bacteria. Same doses are used
for intravenous and oral treatment. [IIA] In the case of MRSA, TMP-SMX may be an option
and can be combined with rifampin. [I1IB] Fluoroquinolones or linezolid are other options

for oral treatment. [l11B]

4. Duration of antibiotic therapy
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1. Duration of intravenous antibiotic therapy

The minimum duration of intravenous antibiotic therapy for uncomplicated SA is 2-4 days.
[IA]

2. Duration of oral antibiotic therapy

The duration of therapy for non-complicated SA is 2-3 weeks. [IA]

3. Special cases

Complicated or high-risk cases such as those produced by Salmonella, MRSA or Panton-
Valentine leukocidin (PVL)-positive strains, infections developing in young infants, or with
slow clinical improvement, may need to receive longer duration (total of 4-6 weeks) of both
intravenous (IV) and oral therapy. The duration of therapy for infants with SA, including

those under 4 months of age, may be 4-6 weeks, with a minimum of 7-14 days of IV

therapy. [I1B]

5. Adjuvant therapy

1. Non-steroidal anti-inflammatory drugs (NSAID)

Anti-inflammatory therapy may be of benefit in patients with SA and NSAIDs should be

appropriately provided as needed according to pain and inflammation. [IlIA]

2. Corticosteroids

IV corticosteroids as adjuvant therapy to antibiotics may hasten clinical recovery and

decreased hospital stay in children with SA. The long-term effect is not known. [IB]

3. Physical therapy
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Physical therapy should be considered in children with SA, especially in severe cases and

if surgery is performed. [IIIB]

6. Surgery

1. Need for invasive procedures

Controversy remains regarding the need for invasive procedures besides diagnostic
sampling. One prospective, and several retrospective studies have shown arthrocentesis
to be appropriate approach for SA therapy in children also in hip and shoulder arthritis.
[11B]

2. Indications for open drainage / arthrotomy

We suggest considering a more conservative approach to surgical treatment

of paediatric septic arthritis once arthrocentesis has been performed [IIIC]. Arthrotomy is
considered with childen under 3 months, or with nonneonatal children with a long duration
of symptoms at presentation (>5 days), or patients that have failed conservative treatment
or have undergone already =3 repeated aspirations without symptom alleviation.
Arthroscopy is an option and provides visualization of the joint space. Routine placement

of a drain is not supported by evidence. [IlIB]

7. Monitoring outcome

1. Risk of sequelae

The risk of sequelae is low in children when the diagnosis and management is performed
early in the diseases. Risk factors related to sequelae may include young infants and
newborns, infections caused by more virulent strains such as MRSA, Salmonella or PVL-
positive strains, longer duration of symptoms before therapy, and hip involvement. Thus,
children with SA with any of these risk factors should be followed more closely and for a

longer periods of time to rule out or treat sequelae. [II1B]
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2. Monitoring recovery

A multidisciplinary team should follow children with SA until osteoarticular function is
restored and sequelae are ruled out or resolved. In the short term, improvement of
symptomatology and decrease of CRP may suffice to evaluate the appropriate outcome of

children with uncomplicated SA. [IA]

3. Imaging

Controlled imaging studies may be of help in certain cases, especially in complicated
infections or upon suspecting complication, usually manifesting as non-responce to

treatment. At least hip arthritis may followed with X-ray imaging. [IIIB]

4. Duration of follow-up

As complications develop slowly, a long routine follow-up of at least a year is
recommended. Routine follow-up by orthopedics or pediatricians with experience in
pediatric musculoskeletal diseases may are recommended at 2-4 weeks, 3 months and 12
months after discharge or until the patient has resumed normal activities and is free of
pain. Hip arthritis may be followed for a longer period. [IlIA]

Notes:

-Quality of evidence
| = Good evidence: Randomized placebo-controlled trials, randomized trials
Il = Moderate evidence: Well designed not randomized studies, cohort, case control

[l = Poor evidence: Expert opinion, case series

-Strength of recommendation - team consensus
A = Strong recommendgtion
B = Moderate recommendation

C = Weak recommendation
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8. Literature review

For the full literature review including evidence grading and highlight on bias see Appendix
l.
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A literature search was performed seeking randomized controlled trials, prospective trials
on comparative retrospective series focusing on arthrocentesis or more extensive surgery
in the treatment of pediatric septic arthritis. References of available reports were checked

to find further references.

11. Appendix

1. Appendix I. Comprehensive review regarding EBJIS septic arthritis guideline (2021)

workgroup 11, pediatric septic arthritis.
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