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We ignore the «power» of (various) 
antibiotics in the diabetic foot

- Lack of differences between (almost) all molecules (if no 
problem of resistance)

IWGDF in press
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ANTIBIOTICS  AND BONE PENETRATION
Landersdorfer CB et al. Clin Pharmacokinet 2009;48:89-124
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IDSA 2012



We ignore if all retrieved pathogens should be treated

(especially in soft tissue infections)

- If you insist, you might identify many co-pathogens

- Microbiology might change during treatment of (ischemic, 
ulcerated) DFIs





Jneid et al. Frontiers in Cellular and Infection Microbiology 2018 



55 diabetic foot infections, surgery 84%
2 microbiological assessments: 
On admission, and 1 week later. 



Proportions of « new infections »

Number of debridements



64 patients: median duration of follow-up was 101.8 weeks

• Recurrence 4.6%

• Re-ulceration 43.0%

• New osteomyelitis 16.9%



Infection is the tip of the iceberg, but competes with
other important factors such as ischemia



Diffficult over second-line 
or third line parameters of 

importance. Needs 
stratifications and 

multivariate adjustements







For DFO, we rely on analogy, but ignore any
differences between types of osteitis

- Should every bone infection be treated the same ?
- partial amputation? Size of osteitis? Sequesters? 

- superficial bone contamination?

- if we use topical (local) antibiotic agents? 



Lew et al, Lancet 2004









For Soft-Tissue DFIs, we ignore when to stop antibiotics

- As long as there is visual redness ? Control CRP values ?

- Which proportion of ulcer-related mild ST-DFI can simply be
debrided without systemic antibiotics (local antiseptics)?







Pilot study Geneva - (Surgical) soft tissue DFI

n = 66 10 days p - value 20 days
Age (median) 70 years 0.16 73 years

PAD 63% 0.89 65%

S. aureus 34% 0.65 29%

Gram-negative 29% 0.65 23%

Polymicrobial 43% 0.94 42%

Debridemts. (med) 1 0.57 1

Remission 77% 0.57 71%
Adverse events 40% 0.71 35%
- serious AE 17% 0.82 19%

- antibiotic AE 6% 0.31 13%



Intention-to-Treat Population (similar to PP)

Importantly, 8 ST-DFIs in the short course arm and 5 
cases in the long course arm recurred as DFO (8/35 
(22%) vs 5/31 (16%); P = 0.53).

«Recurrence as DFO» 12 of 17 recurrences=70%.

Pham et al, Ann Surg 2022









Duration;  always 6 weeks for DFO ?



Standart:   4 - 6 weeks



Clinical Infectious Diseases 2012;54(12):132–173
Published by Oxford University Press on behalf of the Infectious Diseases Society of America 2012. 

DFO:   4 - 6 weeks



Cut-point 6 Wochen - retrospektiv





All antibiotic adverse events

Incidence Author Journal

18% Prendki et al. Eur J Clin Microbiol
Infect Dis (2017)

29% Schindler et al. J Infect (2013) 

14% Uçkay et al. (2017-2019)



Prospective
Cohort





Intravenous and dosing





Conterno et al. Cochrane 2008











More than 30 antibiotics were evaluated

Overall, most antibiotics, including amoxicillin, tazobactam, cloxacillin, 
cephalosporins, carbapenems, aztreonam, aminoglycosides, quinolones, 
doxycycline, vancomycin, linezolid, daptomycin, clindamycin, co-trimoxazole, 
fosfomycin, rifampin, dalbavancin, oritavancin, showed good penetration into
bone. 

Few exceptions include penicillin and metronidazole



Antibiotics are not like pain killers











Prospective non-inferior;  6 vs. 12 weeks



Choice of systemic antibiotic agents

Treat a person with a diabetic foot infection 
with an antibiotic agent that has been shown to 
be effective in a published randomized 
controlled trial and is appropriate for the 
individual patient. 
Some agents to consider include penicillins, 
cephalosporins, carbapenems, metronidazole 
(in combinationwith other antibiotic[s]), 
clindamycin, linezolid, daptomycin, 
quinolones, or vancomycin, but not 
tigecycline. (Strong; high)

IWDGF  2019



World guidelines are saying ….

Treat patients with a mild diabetic foot infection, and 
most with a moderate diabetic foot infection, with oral 
antibiotic therapy, either at presentation or when 
clearly improving with initial intravenous therapy. 
(Weak; low)

We suggest not using any currently available topical
antimicrobial agent for treating a mild diabetic foot 
infection  (Weak; moderate)

IWDGF  2019



2nd interim analysis, n = 237 (actually 360)

No significant differences between the groups

In multivariate logistic regression analysis, a short 
antibiotic duration did not influence overall failure rate 
(odds ratio 0.8, 95% confidence interval 0.4-1.7). 

Results were still underpowered to fulfil non-inferiority 
(overall 17 difference points [90% confidence interval: 
13% to 21%]. 

In terms of severe adverse events, short antibiotic 
regimens yielded as many adverse events than with a 
long course (4/110 vs. 4/127 adverse events; p=0.84).



Intravenous Treatment

Administer antibiotic therapy initially by the 
parenteral route to any patient with a severe 
diabetic foot infection. 

Switch to oral therapy if the patient is clinically 
improving and has no contraindications to oral 
therapy and if there is an appropriate oral 
agent available. (Strong; low)

IWDGF  2019



World guidelines Soft Tissue Infections

Administer antibiotic therapy to a patient with 
a skin or soft tissue diabetic foot infection for 
a duration of 1 to 2 weeks. (Strong; high)

Consider continuing treatment, perhaps for up 
to 3 to 4 weeks, if the infection is improving 
but is extensive and is resolving slower than 
expected or if the patient has severe peripheral 
artery disease. (Weak; low)

IWDGF  2019





2017-2019; not published yet; 
Two-tailed difference: 8.5 percentage points 95%CI - 0.28  till + 0.06

Pilot study Geneva – (Surgical) diabetic foot osteitis

n = 93 3 Wochen p - value 6 Wochen
Age (median) 70 years 0.23 65 years

PAD 61% 0.42 53%

- Angioplasty 9% 0.87 8%

S. aureus 48% 0.94 47%

Partial amputation 36% 0.97 37%

Hyperbaric oxygen 14% 0.61 10%

IV antibiotic (med.) 1 day 0.37 3 days

Remission 84% 0.21 74%
Adverse events 37% 0.55 33%
- antibiotic AE 9% 0.44 14%



2017-2019; not published yet

Cluster-controlled Cox regression (remission)

n = 93 Univariate Multivariate

Angioplasty 1.4, 0.6-3.2 1.6, 0.8-3.2

S. aureus 1.1, 0.7-1.9 1.4, 0.8-2.4

Hyperbaric oxygen 1.1, 0.5-2.4 1.0, 0.3-2.9

IV antibiotic (med.) 1.0, 0.97-1.03 1.0, 0.98-1.05

3 wks (compared to 6 wks) 1.0, 0.6-1.6 1.1, 0.6-1.7

Number debridements 1.0, 0.8-1.2 n.d.

Partial amputation 0.7, 0.4-1.2 n.d.





Trials ongoing in Zurich; target n = 440

Residual
infection post-
amputation

Conservative 
therapy (with some
debridement)

Soft tissue 1 vs. 4 days 10 vs. 20 days

Osteomyelitis 1 vs. 3 weeks 3 vs. 6 weeks



Conclusions

DFI and DFO are multifacetted diseases, of which
infection is only a part of the problem

The antibiotic regimens do not seem to influence much
the mid- and longterm outcomes of chronic DFO, 
especially if surgery is performed

Several trials are under way regarding the minimal 
accepted duration

There seems to be room for reduction of antibiotic use
(especially in standard cases), if there is willingness



Thank you very much for your attention



Swiss Working Group (2019)


