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Oral antibiotic therapy in diabetic foot osteomyelitis: one small

step or a giant leap of faith?
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One in 3 subjects with diabetes may experience foot ulcers
during their lifetime. Over half of such ulcerations are
complicated by infection (1), often involving bones as well. It
is estimated that a degree of diabetic foot osteomyelitis (DFO)
may affect 20-60% of all infected diabetic foot ulcers (2).
The presence of DFO is associated with significantly
poor clinical outcomes, including slower time to healing,
longer duration of hospitalisation and a higher likelihood
of amputation (3). The presentation of DFO can often be
insidious. Indeed, the typical features of axial bone and joint
infections, such as pain and localised erythema, can often be
absent or subtle. Thus, detection and management of DFO
remains one of the most challenging and debated facets of
diabetic foot care (2,3).

Important treatment opportunities in DFO have evolved
over the last few decades. Previously, surgical treatment
was often the only available choice, mainly involving
amputation to a point proximal to the DFO. However, over
the last 2 decades, it has been established that non-surgical
treatment of DFO is frequently feasible, particularly in
those presenting without limb threatening infection (4).
Available data supports the notion that DFO remission
rates between 64-82% may be achieved in carefully selected
patients receiving conservative medical treatment without
surgery (5-9).

Successful non-surgical management of DFO is
underpinned by the use of antibiotic therapy to suppress
infection and to achieve bone sterility. In their series of DFO
treated without surgery, Senneville ez 4/. (5) have reported
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that antibiotic therapy based on bone cultures was the only
variable associated with remission in a multivariate analysis
(odds ratio 4.78; 95% confidence interval (CI): 1.0-22.7,
P=0.04). However, a significant number of controversies
remain on the use of antibiotics in DFO. Antibiotic
selection can be notoriously complex and may depend
on how carefully the specimen was obtained, sensitivities
declared by the microbiology laboratory, and often, the
personal preferences of the clinician. Duration of antibiotic
treatment is also unclear (5-7). Often extended antibiotic
therapy regimes are utilised. Game and Jeffcoate (6)
have reported an apparent remission rate of 83% with
antibiotics alone, with a median length of initial antibiotic
treatment amounting to 61 days (range, 3-349 days).
However, in the only published randomised controlled
trial on this subject (9), a 6-week antibiotic regime was not
significantly inferior to a 12-week regime (60% at 6 weeks
vs. 70% at 12 weeks, P=0.50). Those receiving 12 weeks
antibiotics had a higher rate of adverse events related to the
use of antibiotics (9).

Perhaps the most central debate is the optimal mode
of antibiotic delivery. The use of long-term intravenous
antibiotic therapy was embraced in DFO treatment, as a
concept borrowed from axial bone and joint infections (7).
"This meant that many individuals with DFO received long
duration intravenous antibiotic therapy, often lasting weeks
and anecdotally for many months. Such regimes came with
their inherent challenges of safe maintenance of long-term
intravenous lines, rigorous of daily antibiotic administration,
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and importantly, the systemic adverse effects that would be
expected with such treatment (8), not to mention the risk
of antimicrobial resistance and cost (7,8). Although many
published studies on achieving remission of DFO through
non-surgical means have utilised oral treatment regimens
preceded by a short duration of intravenous therapy
(6,9,10) and even recommended in major DFO guidelines
(10,11), there has been a lack of randomised trial evidence
to support the notion that oral antibiotic therapy is non-
inferior to intravenous therapy in achieving remission, not
only in DFO but also bone and joint infections in general.

The OVIVA (oral versus intravenous antibiotics for
bone and joint infection) trial was a multicentre randomised
controlled trial involving 1,054 patients from the United
Kingdom, comparing 1 year outcomes between early
intravenous-to-oral antibiotic switch (less than 7 days)
with continued intravenous therapy for at least 6 weeks in
adults with bone and joint infection followed up for 1 year
(12,13). Lower limb infections were the predominant cohort
(82.7%) and 16.5% overall had foot infections. The primary
outcome was definite treatment failure: this was noted in
14.6% of participants in the intravenous group and 13.2%
of the oral switch group (-1.4 percentage points; 95% CI:
-5.6 to 2.9, P=non-significant), thereby indicating non-
inferiority (12). Similarly, there was no between-group
difference in probable or possible treatment failure rates (12).
Interestingly, and highlighting the challenges with long
duration intravenous antibiotic therapy, there was a higher
early discontinuation rate of initial assigned therapy in the
intravenous group than in the oral group (18.9% vs. 12.8%,
P=0.006) (12). In addition, oral antibiotic switch therapy
was associated with a shorter length of hospital stay and
fewer complications related to catheter use than intravenous
therapy (13).

Certainly, such a large and complex trial had a few
key limitations (12,13). If there was an isolate without an
oral substitute or if subacute bacterial endocarditis was
coexistent, patients were excluded. Furthermore, patient
selection, whilst being relevant to the daily clinical practice
for infectious disease teams working within large hospitals,
was limited to bone and joint infections presenting with
localised pain, localised erythema with temperature >38.0 °C
or a discharging sinus/wound. Finally, the study was not
powered for subgroup analyses (12,13).

What, then, can we learn from the OVIVA study in
the field of DFO? First, it is important to recognise that
it is unclear how many of the 19.5% with diabetes were
included for active DFO treatment. Therefore, immediate
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generalisability of these findings to DFO treatment cannot
be made with absolute confidence (12,13). Secondly, DFO
is almost invariably complicated by ongoing ulceration.
Given the often evolving microbiological milieu, this
renders interpretation of culture results very challenging
and dubious. Multidrug resistance is also emerging as a
crucial problem, and we should not forget that the OVIVA
trial excluded such patients (12,13). Finally, the study was
carried out by expert multidisciplinary teams, and so results
cannot easily be extrapolated to less expert settings.

Managing DFO is not simply about choosing between
a surgical or non-surgical route (12-14). Conversely, it is
important to ensure the following issues: (I) all infected but
non-viable necrotic bone must be removed when necessary;
(II) there must be adequate tissue perfusion and any
significant peripheral arterial disease has been corrected;
(IIT) multidisciplinary expertise is maintained, including off-
loading and preventing new infection; and (IV) appropriate
antibiotics must be used (10-15).

In conclusion, the OVIVA trial is an important step in
our understanding of antimicrobial therapy (12,13). It has
shown for the first time, in a randomised controlled setting,
that an early oral antibiotic switch is not inferior to long
courses of intravenous antibiotics. However, one important
limitation is the inability to confirm benefit by subgroup
analysis, including DFO. Hence, further experience is
clearly welcome.
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