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QUESTION 5: What is the most optimal antibiotic treatment for chronic osteomyelitis?

RECOMMENDATION: Antiobiotic selection should be culture-specifi c, if possible. No clear evidence exists to suggest that longer duration of 
therapy (12 to 16 weeks) is superior to shorter duration (4 to 6 weeks). In addition, there is no evidence to support the proposition that intravenous 
(IV) antibiotic treatment is superior to oral treatment. 

LEVEL OF EVIDENCE: Limited 

DELEGATE VOTE: Agree: 96%, Disagree: 4%, Abstain: 0% (Unanimous, Strongest Consensus)

RATIONALE

Chronic osteomyelitis remains a challenging problem in 2018. Recur-
rence of infection is common with a reported incidence of 20 to 30% 
[1,2]. The disease includes a vast spectrum of clinical scenarios that 
range from mandibular osteomyelitis arising as a result of dental 
complications, chronic vertebral osteomyelitis, post-surgical and 
post traumatic long bone osteomyelitis, pressure related chronic 
osteomyelitis of the pelvis, calcaneus and other sites as well as 
diabetic foot infections. Other disease processes also could be 
included in this group. Complicating the picture is the fact that 
these infections are caused by a multitude of pathogens and may 
be polymicrobial. Management of chronic osteomyelitis usually 
requires surgical debridement plus antibiotic therapy [3]. Because 
of variations in surgical approaches and the recent use of local anti-
biotic delivery devices, recent literature contains multiple variables 
that are diffi  cult, if not impossible to control for, to determine what 
infl uence the systemic antibiotic played in the patient’s outcome. 

Antibiotic Choice
Older literature that includes randomized control trials (RCTs) 

often used an oral quinolone with a comparator parenteral agen 
[4–7]. Gentry and Rodriguez prospectively compared ciprofl oxacin 
with cephalosporin or nafcillin plus aminoglycoside in 31 patients 
with biopsy proven osteomyelitis. These two populations had 
similar success rates of 77% and 79% respectively [4]. Mader et al. 
evaluated 26 patients with chronic osteomyelitis with oral ciprofl ox-
acin vs. “standard parenteral therapy” consisting of nafcillin, clinda-
mycin and gentamicin singularly or in combination. Both groups 
had similar success rates when evaluated two to three years after 
treatment [7]. Gentry and Rodriguez compared 19 patients with oral 
ofl oxacin for 8 weeks with 14 patients with parenteral antibiotics for 
4 weeks and found 74% and 86% success rates, respectively [5]. Gomis 
et al. evaluated 32 patients who had susceptible chronic osteomy-
elitis with oral ofl axacin versus imipenem-cilastin and found cure 
rates of 69% and 50%, respectively which were not statically signifi -
cantly diff erent [6]. Euba et al. compared 50 patients with Staphy-
lococcal osteomyelitis comparing rifampin and clotrimoxazole 
combined versus IV cloxacillin for 6 weeks with oral cloxacillin for 
2 weeks. Treatment outcomes in these two groups were similar and 
not statistically signifi cantly diff erent [8]. Norden et al. compared 19 
patients with chronic post-traumatic chronic osteomyelitis using IV 
Nafcillin or cephalothin with IV nafcillin plus rifampin and found 
that cure rates were higher in the IV nafcillin plus rifampin group 
but this was not statistically diff erent [9]. In the fi nal RCT, Sheftel 
et al. studied ceftazidime vs. ticarcillin plus tobramycin for chronic 
gram-negative osteomyelitis in 18 patients and found cure rates of 
67% and 89%, respectively [10]. 

Finally, Spellberg and Lipsky published a review of systemic 
antibiotic therapy for chronic osteomyelitis in Clinical Infectious 

Disease in 2012 [11]. Included in that summary were 49 non-RCTs 
that included 9 to 115 patients in each study with most studies 
having 20 to 40 patients each. The study populations were diverse 
and included patients with and without infected prostheses [11]. 
Surgical intervention was not universal in the studies and follow up 
was variable. Despite these limitations, some lessons can be learned. 
In the nonrandomized studies that included four to six weeks of a 
parenteral ß-lactam, the cure rates were 60-90% [1]. Cure rates were 
lower in patients that had chronic osteomyelitis with Pseudomonas 
[11]. Cure rates were also lower in studies where vancomycin was 
compared with ß-lactam agents for osteomyelitis caused by S. aureus 
[11]. Fluoroquinolones were the best studied antibiotic group for 
chronic osteomyelitis. Most studies reported cure rates of 60-80% 
[11]. Rifampin also improved outcomes in several studies when 
combined with fl uoroquinolones and other active agents for chronic 
S. aureus osteomyelitis [11]. However, because of the numerous drug 
interactions with rifampin, there are times when it is not advisable 
to use rifampin. In addition, rifampin should never be used without 
another known active agent due to the rapid development of 
rifampin resistance that often occurs within just a few days. Regard-
less, the authors of this review were unable to recommend the best 
agent for treatment [11].

Duration of Administration
Traditionally, six weeks of parenteral antibiotic therapy was 

prescribed for chronic osteomyelitis combined with surgical 
debridement [12,13]. Yet there is no clear advantage in the literature 
that longer durations result in bett er treatment success than shorter 
durations. In a recent systematic review, most of the included anti-
biotic therapy that was given was high-dose and administered for 12 
to 16 weeks [11]. However, the available data in these studies is incon-
clusive to know if the higher doses or prolonged therapy improved 
outcomes [11]. At this time, the literature does not off er adequate 
evidence to determine the optimal duration of antibiotic therapy 
for chronic osteomyelitis [2,11,14,15]. 

Route of Administration
Recent evidence has shown that oral antibiotic therapy may 

be equally as eff ective as parenteral antibiotic therapy [2,11,15]. 
Conterno et al. conducted a Cochrane systematic review on antibi-
otics for treatment of chronic osteomyelitis in adults [2]. This review 
included RCT or quasi-RCTs regarding antibiotic treatment used 
after surgical debridement of chronic osteomyelitis in adults. They 
found no diff erence between oral and parenteral antibiotic therapy. 
This review was an update of a prior 2009 Cochrane review [16]. They 
concluded that the quality of evidence available was limited to make 
a defi nitive conclusion regarding antibiotic treatment of osteo-
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myelitis [2]. In the aforementioned review, Spellberg and Lipsky 
suggested that chronic osteomyelitis can be eff ectively treated based 
on the antibiotic susceptibility of the pathogen(s) and pharma-
cokinetics with oral antibiotics as well as parenteral therapy. They 
concluded that oral antibiotic therapy with the proper agent was an 
eff ective alternative to parenteral antibiotics [11]. 

Conclusion
While the studies to date do not provide a clear optimal anti-

biotic choice, duration or route of administration for the treat-
ment of chronic osteomyelitis, some observations are consistent 
from the data available. First, knowing the pathogen, pathogen 
sensitivities, antibiotic bone penetration and antibiotic toxici-
ties do help the treating physician make the best choice for a 
specifi c patient and clinical scenario. It is important, whenever 
possible, to establish a microbiological diagnosis (or at least to 
obtain adequate bone tissue for culture in the lab) prior to initi-
ating antibiotics. As the current recommendation for duration of 
therapy is typically 4-12 weeks, antibiotic exposure and toxicity 
can be signifi cant. Second, in certain situations, oral therapy is 
just as eff ective as parenteral therapy and there are more studies 
supporting oral therapy than parenteral therapy. There is suffi  -
cient data to support the use of an active oral fl uoroquinolone for 
osteomyelitis caused by gram-negative organisms, the use of an 
active fl uoroquinolone with rifampin for S. aureus osteomyelitis, 
and the consideration of using trimethoprim-sulfa with rifampin 
for S. aureus osteomyelitis if both agents are active. Using an 
active fl uoroquinolone alone for S. aureus osteomyelitis should 
be avoided due to the development of resistance while on mono-
therapy and the higher rate of relapse after therapy is completed. 
Third, adding rifampin to a variety of antibiotics seems to improve 
cure rates when coupled with another known active agent when 
treating S. aureus osteomyelitis. Fourth, surgical debridement 
and removal of infected hardware, when possible, generally 
improves treatment outcomes. Fifth, oral clindamycin which is 
routinely used for the treatment of acute S. aureus osteomyelitis 
in children [17–20], has not been well studied for the treatment 
of chronic osteomyelitis in adults. Finally, it is also important to 
keep in mind that antibiotics are only eff ective when they reach 
the site of infection. Adequate vascularized soft tissue coverage of 
infected bone, debridement of any signifi cant necrotic tissue and 
sequestrum, and adequacy of blood fl ow to the aff ected site are 
likely critical factors in improving outcomes. 

Clearly, additional RCTs are needed to answer the question 
regarding the optimal agent, route and duration of therapy for 
treating chronic osteomyelitis in adults.
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QUESTION 6: What is the recommended suppressive antibiotic therapy for the treatment of 
chronic osteomyelitis after fracture fi xation when the implant cannot be removed?

RECOMMENDATION: Suppressive therapy with culture-specifi c antibiotics is aimed at allowing fracture healing prior to implant removal and 
defi nitive infection management.

LEVEL OF EVIDENCE: Limited

DELEGATE VOTE: Agree: 100%, Disagree: 0%, Abstain: 0% (Unanimous, Strongest Consensus)


