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Introduction
Patients with diabetes are at risk for lower extrem-
ity skin and skin structure infections (SSTI). 
These infections, defined as diabetic foot infec-
tions (DFIs), can be associated with considerable 
morbidity and mortality. Based on the research 
by the American Diabetes Association (ADA), 
foot ulcers are estimated to occur in 15% of 
patients in the United States, with recent research 
suggesting that the rates could be as high as 
25%.1–9 Compared with nondiabetics with 
lower-extremity infections, diabetics have a ten-
fold greater risk of hospitalization along with an 

increased risk of amputation if an ulcer is left 
untreated.1–9

Although the 2012 Infectious Disease Society of 
America (IDSA) guidelines recommend treat-
ment of DFIs post-amputation with antimicrobi-
als, the optimal route and treatment duration are 
poorly defined.10 For patients who undergo 
amputation secondary to DFIs, treatment with 
either intravenous or oral antimicrobials is recom-
mended based on patient specific factors. The 
route of treatment is dictated by the amount of 
residual dead or infected bone and the state of the 
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soft tissues, which is often a decision made by an 
individual provider or care team.10 In addition, 
evidence for the utilization of antimicrobials after 
amputation is derived from perioperative surgical 
prophylaxis studies evaluating the rate of infec-
tion after amputation, which limits its applicabil-
ity in the diabetic population.10 To the best of the 
authors’ knowledge, research in the area of opti-
mal antimicrobial treatment strategies in patients 
with DFIs post-amputation is limited, thus war-
ranting additional investigation. The purpose of 
this retrospective study is to review hospital out-
comes based on the selection of antimicrobial 
therapy along with route chosen in hospitalized 
patients presenting with DFIs who underwent 
amputation.

Methods

Study design and participants
A retrospective review of adult patients admitted 
to our healthcare system composed of five adult 
hospitals, who underwent an amputation second-
ary to a DFI between August 2011 and August 
2016, was conducted. Patients were identified 
through a corporate financial services database 
using ICD-9 codes of 84.11 (amputation of toe), 
84.12 (amputation through foot), or 84.15 (other 
amputation below knee). Inclusion criteria were 
patients greater than 18 years old, an inpatient 
admission for DFI, and an amputation secondary 
to DFI. Exclusion criteria included documenta-
tion of an above-the-knee amputation. Approval 
for this study was granted by the University of 
Tennessee Health Science Center Institutional 
Review Board.

Treatment groups were assigned based on the 
antimicrobial regimen route selected within 24 h 
after post-operative (post-op) antimicrobials were 
completed. The groups were separated into intra-
venous (IV), oral (PO), and no antimicrobials 
(NA). Patients that were continued on IV antimi-
crobials 24 h after post-op antimicrobials were 
completed were placed into the IV antimicrobial 
group. Patients who were transitioned to PO anti-
microbials within 24 h after completion of post-op 
antimicrobials were placed into the PO antimicro-
bial group. Patients that did not receive antimicro-
bials after completion of post-op antimicrobials 
were placed into the NA group. In the event the 
patient was discharged within 24 h after the proce-
dure, the discharged antimicrobial regimen 

dictated the group the patient was placed into (i.e. 
if discharged on home IV antimicrobials, patient 
placed into the IV antimicrobial group). Owing to 
the fact that IV antimicrobials are continued for 
24 h after amputation as part of post-surgical 
prophylaxis, we chose to define that as our time-
frame for transition to therapy to ensure post-sur-
gical prophylaxis antimicrobials did not affect the 
definition of the group the patient was placed into.

Post-op antimicrobials utilized were differenti-
ated into anti-methicillin resistant staphylococcus 
aureus (anti-MRSA) agents, anti-pseudomonal 
beta-lactams, beta-lactams, and miscellaneous 
agents. Anti-MRSA agents were defined as van-
comycin, daptomycin, and linezolid. Anti-
pseudomonal beta-lactatams that were available 
on formulary were meropenem, piperacillin-tazo-
bactam, and cefepime. Lastly, fluoroquinolones, 
metronidazole, sulfamethoxazole-trimethoprim, 
and tetracyclines were defined as miscellaneous 
antimicrobials.

Outcomes
The primary outcome of the study was to deter-
mine if the selection of a specific antimicrobial 
treatment modality would have an impact on 
post-op length of stay (LOS) and overall LOS. 
Secondary outcomes that were assessed include 
30-day readmission (TDR), rates of treatment 
failure (TF), overall antimicrobial days, and rates 
of Clostridium difficile associated diarrhea (CDAD) 
within 30 days.

Patient demographics, pertinent laboratory find-
ings, and baseline vitals were collected upon 
admission. Home antimicrobial therapy was 
obtained via medication history documented in 
the electronic medical recorded by a certified 
pharmacy technician and subsequently verified 
by a pharmacist. Documentation of surgical mar-
gins was obtained from the post-op note in the 
electronic medical record.

TF was defined using three exclusive components. 
The first aspect of TF was escalation of antimicro-
bial therapy. Escalation of antimicrobial therapy 
was clearly defined as the addition of an agent to 
the current regimen to broaden out coverage or a 
switch to an agent that would provide a broader 
spectrum of coverage (i.e. ceftriaxone to mero-
penem). The second aspect of TF was defined as 
the development of sepsis at any point during 
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inpatient hospitalization. The development of 
sepsis was based on the sepsis-3 definition of at 
least two of the following: change in mental status 
per the medical record, respiratory rate greater 
than or equal to 22, or systolic blood pressure 
(SBP) less than 100.11 Lastly, the need for addi-
tional surgical intervention was the final compo-
nent of TF. The need for additional surgical 
intervention was defined as an unplanned surgical 
procedure that involved removal of bone within 5 
days of amputation. If the patient met any of the 
three criteria described above, the patient was 
deemed to have TF. Overall antimicrobial days 
were included the number of days the patient was 
on antimicrobials after post-op antibiotics were 
discontinued. In the instance of a patient being 
discontinued on IV or PO antibiotics, the prede-
fined stop date was used to determine the overall 
antimicrobial days. Rates of CDAD were col-
lected based on an inpatient admission to our 
healthcare system or any available clinic notes.

Statistics
Length of stay was reported as the mean with a 
standard deviation due to it being normally distrib-
uted. Readmission rates, TF, and CDAD were 
reported in percentages. Antimicrobial days were 
reported as a mean with a standard deviation. 
Statistical tests were performed using the SPSS® 
Program Version 24.0, released in 2016. The χ2 
test was performed when analyzing nominal data. 

The one-way analysis of variance (ANOVA) test 
was performed when analyzing continuous data.

Results
Among the 200 admissions screened at all the 
study sites, 120 admissions met inclusion criteria 
(IV n = 72; PO n = 20; NA n = 28) (Figure 1).

Baseline characteristics were similar between the 
three groups with the exception of a baseline 
white blood cell count (WBC) and incidence of 
chronic kidney disease (CKD) (Table 1). Baseline 
WBC was significantly higher in the IV group 
(p = 0.02), while CKD was significantly higher in 
the NA group (p = 0.04).

Positive blood, urine, surgical, and wound cul-
tures were collected as well as documentation of 
surgical margins. There were 42 patients (35%) 
that had positive wound culture results. A Gram-
positive organism was reported for 37 (88%) of 
the wound culture results, with the primary 
organisms identified as Staphylococcus aureus and 
Enterococcus faecalis. A total of 18 (51%) of the 
wound cultures were polymicrobial.

There were 40 positive surgical cultures, with 
MRSA being the most prominent microbe iso-
lated. Eleven (28%) of the surgical cultures were 
polymicrobial. Full antimicrobial data from our 
study is provided in Tables 2 and 3. A total of 11 

Figure 1.  Patient selection.
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patients (9%) had positive blood cultures with 6 
(8%) in the IV group, 1 (5%) in the PO group, 
and 4 (14%) in the NA group. Antimicrobial cov-
erage of these cultures revealed that 70 patients 
(76%) that were receiving IV or PO antimicrobials 

were on combination therapy providing both 
Gram-positive and Gram-negative coverage. A 
full breakdown of antimicrobial agents utilized is 
provided in Table 4. Lastly, 38 patients (31.7%) 
had surgical margin descriptions, with 32 patients 

Table 1.  Patient demographics.

Patient demographics IV (n = 72) PO (n = 20) NA (n = 28) p-value

Age (years)* 58.7 ± 12.79 59.2 ± 14.5 61.4 ± 12.8 0.65

Female, n (%) 20 (28) 4 (20) 10 (35.7) 0.49

African American, n (%) 45 (62.5) 12 (60) 15 (53.6) 0.72

White blood cell count (cells/mm3)* 12.7 ± 6.91 10.5 ± 4.01 10.1 ± 5.49 0.02

Hemoglobin A1c (%) 9.8 ± 2.91 9.7 ± 2.78 9.6 ± 3.9 0.98

ICU admission, n (%) 4 (5.6) 0 (0) 1 (3.6) 0.54

Hypertension, n (%) 48 (66.7) 13 (65) 10 (67.9) 0.98

Coronary artery disease, n (%) 19 (26.4) 6 (30) 10 (35.7) 0.66

Chronic kidney disease, n (%) 19 (26.4) 4 (20) 14 (50) 0.04

Peripheral artery disease, n (%) 14 (19.4) 5 (25) 9 (32.1) 0.40

qSOFAƗ 0 ± 0.49 0 ± 0.49 0 ± 0.49 1

*Data presented as mean ± standard deviation.
ƗData presented as median ± standard deviation.
qSOFA, quick Sepsis-related Organ Failure Assessment.

Table 2.  Wound culture results.

Positive wound culture (n = 35)

Gram-positive organisms 31

•  Staphylococcus aureus 10

•  Enterococcus faecalis 10

•  MRSA 8

•  Staphylococcus epidermis 3

Gram-negative organisms 9

•  Enterobacteriaceae 5

•  Acinetobacter lwoffii 3

•  Pseudomonas aeruginosa 2

Polymicrobial, n (%) 18 (51)

Table 3.  Surgical culture results.

Positive surgical culture (n = 40)

Gram-positive organisms 33

•  MRSA 12

•  Staphylococcus epidermis 8

•  Staphylococcus aureus 7

•  Enterococcus faecalis 2

Gram-negative organisms 11

•  Enterobacteriaceae* 15

•  Acinetobacter baumannii 1

Polymicrobial, n (%) 11 (28)

*3 Enterobacter cloacae culture results
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(26%) with clean margins and 6 patients (5%) 
with unclean margins. Most patients (82 patients; 
68%) did not have descriptions of margins in 
their surgical note (Table 5).

Primary and secondary outcomes
The overall average LOS in the IV group was 
9.97 ± 5.95 days compared with 8.83 ± 7.37 in 
the PO group and 9.33 ± 5.91 in the NA group 
(p = 0.73). The groups were equally distributed 
and there were no outliers that were excluded. 
The average LOS post-op, however, was sig-
nificantly different. In the IV group, post-op 
LOS was 7.34 ± 5.95 days compared with 
3.43 ± 2.56 days in the PO group and 5.81 ± 4.18 
in the NA group (p = 0.0001). TDRs were similar 
among all three groups with 15.3% in the IV 
group, 15% in the PO group, and 10.7% in the 
NA group (p = 0.84).

There was a difference in the incidence of TF. In 
the IV group TF occurred in 16 patients (22.2%) 
compared with 1 patient (5%) in the PO group 
and 3 patients (10.7%) in the NA group. Of the 
16 patients in the IV group that had TF, there 
were 6 patients that met multiple criteria for TF. 
Analyzing the cause of TF further in the IV group, 
we found that a total of eight (11.1%) patients 
had an escalation of therapy, while eight patients 
(11.1%) had unplanned surgery. The other rea-
sons for TF were development of sepsis (n = 3, 

4.2%) and death (n = 2, 2.8%). Of the eight 
patients that failed due to an escalation in ther-
apy, five of those patients were escalated in their 
antimicrobial therapy due to surgical or wound 
cultures that finalized after initial antimicrobial 
therapy was selected.

Upon discharge, 56 patients (47%) were dis-
charged with antimicrobials. The most utilized 
oral agent that patients were discharged on was 
amoxicillin/clavulanic acid. A total of nine 
patients (17%) were discharged with IV antimi-
crobials. Looking specifically at overall antimicro-
bial days we identified that the PO group had a 
statistically significantly longer duration of total 
antimicrobial days at 17.8 ± 16.24 compared with 
11.8 ± 12.42 in the IV group and 3.8 ± 6.40 in 
the NA group (p = 0.001). A complete breakdown 
of inpatient, outpatient, and overall antimicrobial 
days is provided in Table 6. No differences in 
rates of Clostridium difficile associated diarrhea 
was noted between the groups (IV group n = 2, 
PO group n = 0, NA group n = 1).

Discussion
The results of our study revealed that selection of 
a specific antimicrobial modality based on route 
of treatment of DFIs post-amputation can affect 
hospital outcomes. In our study, we identified 
that post-op LOS was significantly shorter in the 
PO treatment group compared to both the IV and 

Table 4.  Post-operative antimicrobials utilized.

Anti-MRSA (n = 68) Antipseudomonal beta-lactam (n = 64)

•  Vancomycin (n = 58) •  Meropenem (n = 25)

•  Daptomycin (n = 6) •  Piperacillin-tazobactam* (n = 22)

•  Linezolid (n = 4) •  Cefepime (n = 17)

Beta-Lactams (n = 25) Miscellaneous (n = 29)

•  Augmentin (n = 6) •  Ciprofloxacin (n = 8)

•  Ceftriaxone (n = 3) •  Metronidazole (n = 6)

•  Cephalexin (n = 3) •  SMX/trimethoprim (n = 2)

•  Cefazolin (n = 3) •  Minocycline (n = 2)

Combination Therapy, n = 70 (76%)

Source: Piperacillin-tazobactam on national shortage during study time-frame

https://journals.sagepub.com/home/tai


Therapeutic Advances in Infectious Disease 6

6	 journals.sagepub.com/home/tai

NA groups without an increase in readmission 
rates.

Previous studies regarding optimal antimicrobial 
strategies in patients undergoing amputation sec-
ondary to DFIs are scarce. Lipsky and colleagues 
compared sequential IV fluoroquinolone/beta-
lactam therapy with PO fluoroquinolone/beta-
lactam therapy in patients with DFIs.12 In their 
study (n = 127), they determined that clinical cure 
rates were similar when transitioned to an oral 
regimen after IV therapy.12 Although this infor-
mation is crucial in confirming that oral antimi-
crobials are a safe option in patients with DFIs, 
the ability to apply these results to a patient popu-
lation consisting of patients post-amputation is 
limited based on their small number of patient 
that were post-amputation (n = 18).12

Sadat and colleagues compared the difference on 
infection rates and hospital LOS in patients with 
amputations when treated with a 5-day antimi-
crobial regimen compared to a 24-hour regimen 
after amputation.13 This study used flucloxacillin 
or vancomycin in addition to gentamicin or cipro-
floxacin, and metronidazole intravenously. 
Patients were transitioned to oral therapy as soon 
as appropriate beyond the first 24 h. In their study 
(n = 76), they saw a statistically significant reduc-
tion in wound infection rates and reduced hospi-
tal LOS, however only 46% (n = 35) of those 
patients were diabetics.13

In contrast to these studies, we evaluated a high-
risk only population (diabetes mellitus diagnosis) 
that all received amputation. Given the differ-
ences in healing as well as microorganism involve-
ment in our study patients compared with 
populations in previous studies, it is interesting to 
find that in accordance with these studies that a 
PO option may be sufficient at preventing further 
infection.

After review of our laboratory and culture data, it 
is important to note that the WBC was signifi-
cantly higher in the IV group compared with the 
PO and NA group. This may have influenced 
providers selection of route of antimicrobial ther-
apy as WBC is a known lab value analyzed to 
determine the severity of infection. This potential 
selection bias makes it hard to interpret if patients 
presenting with criteria suggestive of a more seri-
ous infection warrant an IV treatment strategy. 
Although the baseline WBC was significantly 
higher in the IV group, the median quick Sepsis-
related Organ Failure Assessment (qSOFA) 
score, which suggests high risk of poor outcome 
in patients with suspected infection, was similar 
across all three groups.14 In addition, it is interest-
ing to note that culture results were similar to 
culture results in the previous studies.12,13 Lipsky 
et al. found that 45% of patients had polymicro-
bial culture results.12 Our results showed a simi-
lar number with 51% of wound cultures being 
polymicrobial, but surgical cultures were only 

Table 5.  Description of surgical margins.

Description IV (n = 72) PO (n= 20) NA (n = 28) p value

Undocumented, n (%) 53 (73.6) 12 (60) 17 (60.7) 0.74

Clean, n (%) 14 (19.4) 8 (40) 10 (35.7)

Not clean, n (%) 5 (6.9) 0 (0) 1 (3.6)

Table 6.  Overall antimicrobial days.

Outcome IV (n = 72) PO (n = 20) NA (n = 28) p value

Inpatient antimicrobial days 5.3 (± 3.43) 3.4 (± 2.64) 1.6 (± 2.24) 0.001

Outpatient antimicrobial days 6.5 (± 10.9) 14.4 (± 16.6) 2.3 (± 6.04) 0.002

Total antimicrobial days 11.8 (± 12.42) 17.8 (± 16.24) 3.8 (± 6.40) 0.001

https://journals.sagepub.com/home/tai


SP Shah, A Negrete et al.

journals.sagepub.com/home/tai	 7

polymicrobial 28% of the time. This could be due 
to surgical cultures finalizing as Staphylococcus 
epidermis seven out of eight times. Knowing that 
S. epidermis is normal skin flora; this could have 
skewed our findings.

The majority of post-op antimicrobial regimens 
included an anti-MRSA agent (i.e. vancomycin, 
daptomycin, linezolid) along with an anti-
pseudomonal beta-lactam (i.e. meropenem, 
piperacillin-tazobactam, cefepime). Of note, we 
may have seen an increase in combination of 
cefepime and metronidazole owing to piperacillin-
tazobactam being on national shortage during the 
study period, and the combination of cefepime 
and metronidazole was used as a therapeutic 
alternative to monotherapy with piperacillin-
tazobactam. Not only are culture results part of 
the antimicrobial selection process but even more 
important may be the review of surgical margins 
post-op. As the guidelines provided by the IDSA 
recommend an antimicrobial regimen based on 
the margin at the amputation site,10 this is one key 
area that can definitely be improved to ensure that 
a proper antimicrobial regimen is being utilized. 
As mentioned previously, 38 patients (31.7%) had 
documented description of surgical margins on 
the post-op report limiting the applicability for 
interpretation of appropriate antimicrobial utiliza-
tion. Owing to the lack of documentation, we are 
unable to determine whether the addition

Analyzing our primary outcome, no difference in 
overall LOS between the groups was identified. 
However, when breaking that down into post-op 
LOS, a significant reduction in the PO group 
compared with the IV and NA group was 
observed. This result could be expected due to an 
ease in transitions of care with insurance approval 
and overall set up of oral antimicrobial regimens 
compared with a patient being discharged on IV 
antimicrobials. In addition, the majority of 
patients started on IV antimicrobials stayed a full 
7 days post-surgery to complete a 7-day course of 
antimicrobial therapy as deemed necessary by the 
provider. It is also important to note that four 
patients in the IV group, compared with zero in 
the PO and one in the NA group required ICU 
admission, which can potentially impact the over-
all length of stay. Owing to LOS being a burden 
on our entire healthcare system, transitioning 
patients to oral therapy may be a consideration 
because we did not see any difference in clinical 
outcomes, such as TF and TDR.

TF in the IV group is also an aspect that warrants 
discussion. In our study, eight patients had an 
escalation in antimicrobial therapy (i.e. ceftriax-
one to meropenem) owing to a positive surgical 
culture that finalized after the amputation was 
completed. It could be presumed that the results 
of the culture influenced the healthcare provider’s 
decision to alter the patient’s antimicrobial ther-
apy to cover the microorganism that grew, how-
ever this may have been an unnecessary action. 
As the amputation removed the aspect of the 
bone that was infected, and the culture was taken 
from an aspirate of the amputated bone, the pre-
vailing need to change antimicrobial therapy may 
be obsolete.

Although the prior studies provide information 
vital in treatment of patients with DFIs and 
amputations separately, their results are difficult 
to generalize due to the lack of patients who 
underwent an amputation solely for DFIs. In 
comparison to the two prior studies men-
tioned,12,13 our study sought out to determine the 
difference in outcomes in patients specifically 
post-amputation due to DFIs. Based on our study 
we feel that transitioning a patient from IV anti-
microbials to oral antimicrobials was not only safe 
but also effective. Our study expands on the work 
done by previous authors and demonstrated that 
various antimicrobial strategies could be used in 
treatment of DFIs post-amputation. Moreover, 
our study establishes the possibility of the benefit 
of using PO therapy over IV therapy. The one key 
area in which significant benefit was observed was 
in terms of post-op LOS and TF. Although TF 
has not been clearly defined in this patient popu-
lation previously, we determined that an escala-
tion in antimicrobial therapy, need for additional 
unplanned surgical intervention, or clinical dete-
rioration (development of sepsis or death) was the 
optimal definition due to the effect it can have on 
clinical outcomes.

There are several limitations to our study that 
warrant consideration. This was a retrospective 
review, which relied on ICD-9 and ICD-10 cod-
ing for amputation and DFIs; therefore, admis-
sions may have been miscoded and, more 
importantly with regards to one of our outcomes, 
readmissions may have been missed. Specifically, 
if a patient presented to a hospital outside of our 
healthcare system. Although a limitation, we felt 
that it was still worthwhile to evaluate readmis-
sion rates as this presents a very real-world 
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scenario of some patients being lost to follow up 
as they may follow up at a different facility than 
the facility which performed the surgery. 
Furthermore, the retrospective nature limited the 
use of was not protocolized methodology, which 
could have led to gaps in documentation subse-
quently affecting our results. An important aspect 
of this limitation is with the low number of 
patients with surgical margin clearance docu-
mented on the post-operative report, which pre-
vents interpretation of how well the surgery was at 
removing infected tissue and bone. This could 
ultimately impact the need for continued antimi-
crobial therapy. Lastly, it is important to note that 
patients may have been treated longer with IV 
antibiotics due to confounders based on specific 
provider’s subjective assessment of the patient’s 
severity of illness, baseline comorbidities, and any 
surgical findings.

Physician practice patterns could also not be 
accounted for due to not having a protocolized 
approach in prescribing of antimicrobial regimens 
after an amputation was completed. Owing to 
readmissions and patients being discharged on 
antimicrobials, we were also unable to assess 
compliance with outpatient antimicrobials.

Although the limitations of our study are impor-
tant to consider, it is also imperative to realize the 
lack of evidence available regarding the optimal 
antimicrobial strategy in patients with DFIs under-
going amputation. Owing to the prevalence of dia-
betes and the risk of developing DFIs, the 
morbidity associated with this disease is quite high. 
Length of stay and TDR are a huge burden on the 
healthcare systemic thus warranting further evalu-
ation. By reporting these outcomes, we hope that 
this study may provide an impetus for develop-
ment of an ideal antimicrobial treatment strategy 
for patients with DFIs who undergo amputations.

Conclusion
In summary, our results suggest that antimicro-
bial treatment for DFIs post-amputation with PO 
agents lead to a significant decrease in post-op 
LOS when compared with IV antimicrobials or 
no antimicrobials. To the best of the authors’ 
knowledge, this is the largest study conducted 
specifically in post-amputation patients owing to 
DFIs. The ability to provide adequate coverage 
for a patient and expedite their discharge has the 
potential not only to impact patient’s LOS, but 

also decrease their exposure to IV antimicrobials 
and unnecessary utilization of broad spectrum 
antimicrobials.

Funding
The author(s) received no financial support for 
the research, authorship, and/or publication of 
this article.

Conflict of interest statement
All authors declare that they have no conflicts of 
interest. The views expressed in this manuscript 
reflect the authors’ point of view and do not rep-
resent the position of the institution.

Ethics approval and consent
Our study was approved by The University of 
Tennessee Health Science Campus Institutional 
Review Board (approval number 16-04872-XP). 
The study was a retrospective chart review and 
did not require written informed consent prior to 
enrollment in the study.

ORCID iD
Samarth P. Shah  https://orcid.org/0000-0001- 
9890-8858

References
	 1.	 Johnson SW and Drew RH and May DB. 

How long to treat with antibiotics following 
amputation in patients with diabetic foot 
infections? Are the 2012 IDSA DFI guidelines 
reasonable. J Clin Pharm Ther 2013; 38: 85–88.

	 2.	 American Diabetes Association. Consensus 
development conference on diabetic foot wound 
care: 7-8 April 1999, Boston, Massachusetts. 
American Diabetes Association. Diabetics Care 
1999; 22: 1354–1360.

	 3.	 Bloomgarden ZT. The diabetic foot. Diabetes 
Care 2008; 31: 373–376.

	 4.	 Reiber GE. The epidemiology of diabetic foot 
problems. Diabet Med 1996; 13(Suppl. 1): 
S6–S11.

	 5.	 Singh N, Armstrong DG and Lipsky BA. 
Preventing foot ulcers in patients with  
diabetes. JAMA 2005; 293: 217–228.

	 6.	 Jeffcoate WJ and Harding KG. Diabetic foot 
ulcers. Lancet 2003; 361: 1545–1551.

	 7.	 Kosinski MA and Lipsky BA. Current medical 
management of diabetic foot infections. Expert 
Rev Anti Infect Ther 2010; 8: 1293–1305.

https://journals.sagepub.com/home/tai
https://orcid.org/0000-0001-9890-8858
https://orcid.org/0000-0001-9890-8858


SP Shah, A Negrete et al.

journals.sagepub.com/home/tai	 9

	 8.	 Lipsky BA. A report from the international 
consensus on diagnosis and treatment the 
infected diabetic foot. Diabetes Metab Res Rev 
2004; 20(Suppl. 1): S68–S77.

	 9.	 Ramsey SD, Newton K, Blough D, et al. Incidence, 
outcomes, and cost of foot ulcers in patients with 
diabetes. Diabetics Care 1999; 22: 382–387.

	10.	 Lipsky BA, Berendt AR, Cornia PB, et al. 
Infectious diseases of America clinical practice 
guideline for the diagnosis and treatment of 
diabetic foot infections. Clin Infect Dis 2012; 54: 
e132–e173.

	11.	 Singer M, Deutschman CS, Seymour CW, et al. 
The third international consensus definitions for 
sepsis and septic shock (Sepsis-3). JAMA 2016; 
315: 801–810.

	12.	 Lipsky BA, Giordano P, Choudhri S, et 
al. Treating diabetic foot infections with 
sequential intravenous to oral moxifloxacin 
compared with piperacillin-tazobactam/
amoxicillin-clavulanate. J Antimicrob Chemother 
2007; 60: 370–376.

	13.	 Sadat U, Chaudhuri A, Hayes PD, et al. Five 
day antibiotic prophylaxis for major lower limb 
amputation reduces wound infections rates 
and the length of in-hospital stay. Eur J Vasc 
Endovasc Surg 2008; 35: 75–78.

	14.	 Seymour CW, Liu VX, Iwashyna TJ, et al. 
Assessment of clinical criteria for sepsis: for the 
third international consensus definitions for sepsis 
and septic shock (Sepsis-3). JAMA 2016; 315: 
762–774.

Visit SAGE journals online 
journals.sagepub.com/
home/tai

SAGE journals

https://journals.sagepub.com/home/tai
https://journals.sagepub.com/home/tai
https://journals.sagepub.com/home/tai



