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ABSTRACT
Osteomyelitis is an infection of bone sustained most commonly by bacteria, although fungal etiology
is rarely described, particularly in immune-compromised children .When adult are affected is usually because
their resistance is lowered .The causal organism in both adult and children usually Staphylococcus .Antistaphylococcal penicillin such as oxacillinor flucoxacillin and/or a cephalosporin are recommended as first
line treatment.
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INTRODUCTION
Osteomyelitis is an infection of bone sustained most commonly by bacteria, although fungal etiology
is rarely described, particularly in immune-compromised children [1]. According to the time period between
diagnosis and symptom onset, osteomyelitis is classified as acute (<2 weeks), sub-acute (2 weeks–3 months),
or chronic (>3 months). Bacteria may reach bone marrow through the bloodstream, or spreading from
nearby tissue. Infection can also be subsequent to an injury that exposes bone to a contaminated environment
[1]. The estimated incidence of acute osteomyelitis is about 8 cases per 100,000 children/year [2,3] Children
under 5 years of age are affected in about 50% of the cases, with a M:F ratio of 2:1. Acute osteomyelitis is
approximately two times more frequent than septic arthritis, and its incidence is steadily increasing. Gafur et
al. [4] observed that the incidence of acute osteomyelitis has tripled over the last 20 years while the incidence
of septic arthritis remained constant. Early detection is crucial given that a delay in the diagnosis of only 4
days is a risk factor for long-term sequelae .
Possible complications include septic arthritis, subperiosteal abscess, pyomyositis, deep vein
thrombosis, sepsis, and multiorgan failure. Even if the mortality is less than 1%, permanent disabilities can
occur, such as growth arrest with limb length discrepancy. Moreover, acute osteomyelitis can evolve to the
chronic form. Most of pediatric osteomyelitis originates as a bloodstream infection. The route of entry may be
the respiratory tract, particularly for K. kingae, S. pyogenes and S. pneumoniae, while the skin may be a
common port of entry for S. aureus [3]. Less frequently, acute osteomyelitis spreads from contiguous tissues
or from direct inoculation following trauma or surgery.
Its clinical presentation and imaging can be highly variable, and culture can be negative in 34 to 60%
of histologically proven osteomyelitis cases.[11] Delayed treatment can result in overwhelming sepsis,
chronic infection, bony deformity, and/or growth retardation.[5,7,10–13] Complications generally arise
within one year of discharge and the rate ranges from 10 to 25%; risk factors for complications include
infection with Staphylococcus aureus, disease in infancy, and a 4-to- 5-day delay from symptom onset to
treatment.[8,11,14] Optimal treatment for pediatric osteomyelitis remains controversial.[5–9,15–17] Surgical
treatment to reduce the bacterial load is increasingly popular owing to the rising incidence of methicillinresistant S. aureus.[6,18] Drainage enables collection of a larger sample for culture to guide antibiotic
therapy.[11] Traditionally, surgery is indicated when there is concurrent septic arthritis, failure of clinical
improvement after 48 to 72 hours of antibiotic treatment, and/or radiological evidence of a pelvic abscess >2
cm.[5,6,9,19] Although many children recover quickly with medical treatment alone,[5,16] surgery is still
performed in up to 50% of patients.[6,9,12]
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Antibiotic treatment:
Caring for children with acute haematogenous osteomyelitis is a multidisciplinary challenge and
requires collaboration between pediatricians, infectious diseases specialists, orthopedic surgeons,
microbiologists and radiologists. Copley et al. [25] confirmed the effectiveness of a multidisciplinary
approach in terms of efficiency of clinical investigations, rates of identifications of causative pathogens and
length of hospital stays. The main goal of this common effort is to establish an early and effective antibiotic
therapy.
The choice of a specific antibiotic is based on the identification of the causative infectious organism
and on local epidemiological data on resistance. Anti-staphylococcal penicillin such as oxacillin or
flucoxacillin and/or a cephalosporin are recommended as first line treatment. Some authors [1] have
suggested to use antibiotics affective against MRSA while awaiting for culture results, especially in settings
with more than 10% of S. aureus isolates are MRSA or if risk factors are present. This approach is, however,
not generally accepted since it is thought that this may contribute to the spread of antibiotic resistant strains.
In a recent review [24] different regimens depending on MRSA local prevalence where proposed. The
duration and routes of administration of antibiotics is currently under debate [30]. Historically, osteomyelitis
was treated with intravenous antibiotics for 4–6 weeks. In the only randomized trial [31] that has addressed
the issue of the duration of therapy, patients who showed a good clinical response after 2–4 days of
intravenous treatment and where shifted to oral treatment for further 20 days, had the same outcome of
children treated with continued IV therapy for 30 days. This approach has been adopted in many centers,
although it is usually patient tailored, depending on the organism being treated, local bacterial sensitivity
epidemiological data, availability of oral equivalent antibiotic, and severity of the osteomyelitis [32].
However, the generalization of the results of the only available trial [31] study is debatable. It has been
highlighted that the study population is unique and, indeed, that MSSA had been isolated in almost 90% of
cases, showing a peculiar epidemiology.
More recently, Keren et al. [32] retrospectively evaluated data from 2060 children with
osteomyelitis: 1005 received a brief IV antibiotic treatment (7 days), followed by oral therapy and 1055
received IV therapy for 4–6 weeks. Similar treatment failure rates were observed (approximately 5%), while
almost 15% of children receiving prolonged IV therapy developed deep vein thrombosis. These results
support the trend to rapidly shift from IV to oral therapy, at least in children that show a good clinical
response in terms of resolution of fever, pain and restoration of function, combined with progressive
normalization of inflammatory markers. On the other hand, it has to be acknowledged that, given the
retrospective observational nature of the study, criticism to this approach exists. Faust et al. [33] noted that
the two treatment groups in the study by Keren [32] were not perfectly homogeneous: the children treated
with oral antibiotics were more frequently younger than one year of age and in worse socio-economic
conditions. Others [34] pointed out that many data regarding the severity of the disease (i.e., duration of
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symptoms before admission, duration of fever, trend of inflammatory markers) were lacking.
Tamma et al. [35] speculated that children on prolonged IV therapy had more severe disease and
emphasized the lack of information about the discrepancies between antibiotic used and susceptibility of the
isolated pathogen. Pending the results of other clinical studies, a reasonable approach could be to perform a
short (5–7 days) IV therapy with a subsequent shift to oral administration in uncomplicated cases, in children
over 3 months of age. Prolonged treatment (at least 14–21 days, to be decided case by case) could be reserved
to children under 3 months of age, to complicated cases (such as multifocal osteomyelitis), to immunecompromised patients, and to patients at high risk of complications (i.e., sickle cell anemia, sepsis, extensive
destruction of bone, isolation or high suspicion of antibiotic resistant microorganism).
In some cases, transition to oral therapy can be difficult in the clinical setting, since the limited
availability of oral antibiotics. The dosage of oral antibiotic therapy is under debate as well. In a recent review
published by Peltola et al. [24], same doses as per parenteral route are recommended for oral treatment.
Faust et al. [33], on the other hand, recommend much lower oral doses. Moreover, the successful use of
trimethoprim/sulfamethoxazole (TMP/SMX) for oral treatment of MRSA acute osteomyelitis has been
reported from the U.S. [36]. In proven or suspected infections by MRSA, we consider different therapeutic
options for the switch to oral treatment, including also a combination therapy with TMP/SMX plus rifampicin.
The most common causative infectious organisms are Staphylococcus aureus (70%–90% of positive
cultures) followed by Streptococcus pyogenes, Streptococcus pneumoniae and Gram negative bacilli.
Streptococci and Gram negative bacilli cause up to 60% of infections in children under the age of 4 [20]. For
this reason, a combined antibiotic therapy, covering Gram positive and Gram negative strains, (ceftazidime
plus oxacillin) should be chosen. However it should be underlined that the increased prevalence of Gram
negative organisms is also due to K. kingae infection, and the incidence is increasing predominantly due to
improved detection methods, including polymerase chain reaction. Over the last 10 years, the pattern of
pathogens involved has changed . On one hand, causative pathogens such as Haemophilus influenzae type B,
once the most common Gram negative organism involved in paediatric osteomyelitis, have become rare as a
consequence of the vaccination campaigns. On the other hand, cases associated with Kingella kingae infection
are rising as are methicillin-resistant S. aureus (MRSA) cases, albeit with wide geographical variations. In fact,
MRSA is responsible for up to 9%–30% of osteomyelitis in children [24–26].
Osteomyelitis due to MRSA is usually more aggressive, with higher inflammation markers, prolonged
hospital stays and increased possibility to undergo surgical treatment. Therefore, these forms are associated
with a higher likelihood of developing complications such as deep vein thrombosis, pulmonary embolism,
multifocal infections, subperiosteal abscesses formation, multiorgan failure and progression to chronic
osteomyelitis. The association with these complications is more frequent in the event of Panton-Valentine
Leukocidin (PVL)-producing isolates. Geographical differences have been reported. In the U.S. the
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predominant PVL-producing S. aureus strains are MRSA [27].
On the other hand, in Europe, PVL-producing S. aureus strains are more commonly MSSA which have
been associated with severe osteoarticular infections in children [28,29]. Several studies have demonstrated
PVL production is stimulated by subinhibitory concentrations of betalactams [29], which is the case in
abscesses, therefore clindamycin or other antibiotic drugs inhibiting protein synthesis are recommended
especially in the presence of pulmonary infections by these strains.

CONCLUSIONS
Acute osteomyelitis in children is a serious disease that, when detected and treated early, can heal
without severe sequelae [37]. It is of primary importance to recognize the signs and symptoms at the onset of
the disease and to properly use the available diagnostic tools [38,39]. Recommendations for the duration of
intravenous antimicrobial therapy have not been stated. Moreover, local different prevalence of antibiotic
resistant strains may justify different therapeutic approaches. Of note, the widely adopted short course
antibiotic therapy has not been investigated in poor resource countries, where the timing of diagnosis is
delayed and other comorbidities such as anemia, malnutrition and HIV infection may influence the outcomes.
According to Elena et al [40], at the moment, every child with acute osteomyelitis should receive a “tailored
therapy”, based on epidemiological resistance data, age, initial response to first intravenous antibiotic
regimen, availability of oral drugs for the suspected causative infectious agent, potential compliance of the
family to oral therapy after discharge, risk of adverse events and costs.
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