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cated to isolate the infecting organism and allow for optimal treat-
ment of the patient. 

In a large case series of 1,980 patients, 74 infections were diag-
nosed [3]. The treatment algorithm consisted of six weeks of IV anti-
biotics if the patient was not fused. If the patient was fused, Staphy-
lococcus aureus and gram-negative infections were treated with six 
weeks of IV antibiotics followed by six weeks of oral antibiotics with 
implant removal. In patients with propionibacteria and coagulase-
negative Staphylococcus, four weeks of oral antibiotics were given. 
Oral antibiotics were not recommended as an initial treatment. 
Other studies have demonstrated the benefi t of oral antibiotics as 
suppression therapy after treatment with surgical debridement and 
a course of IV antibiotics [4,5]. 

Multiple other studies have demonstrated the benefi t of surgical 
debridement and IV antibiotics for infection [6]. In a consecutive 
case series of 2,391 patients, 46 cases of wound infection were identi-
fi ed  and all treated with surgical debridement [7]. One series of 111 
patients identifi ed eight patients with postoperative infections after 
posterior lumbar interbody fusion [8]. All were treated with irriga-
tion and debridement followed by four to six weeks of intravenous 
antibiotics followed by another six to nine weeks of oral antibiotics. 

Multiple case series and expert opinion studies recommend 
avoiding oral antibiotics in suspected postoperative infection until 
culture samples are taken for bett er diagnosis and accurate treat-
ment of these patients [9]. The majority of patients with established 
postoperative infection require surgical debridement.
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QUESTION 2: Is there a role for the use of oral antibiotic in treatment of acute and chronic 
spinal infections?

RECOMMENDATION: There may be a role for highly bioavailable oral antibiotics in the treatment of acute and chronic spine infection in 
select circumstances.

LEVEL OF EVIDENCE: Moderate

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

RATIONALE 

Vertebral osteomyelitis
In vertebral osteomyelitis (spondylodiscitis) without an 

implant, experts recommend a treatment duration of 6 to 12 weeks 
[1]. However, a retrospective study over 10 years by Roblot et al. found 
no diff erence in relapse rate comparing 6 and 12 weeks of treatment 
[2]. An open label, non-inferiority, randomized, controlled trial by 
Bernard et al. fi rstly showed that 6 weeks was not inferior to 12 weeks. 
In both groups, intravenous treatment was only given for a median 
time of 14 to 15 days and was followed by an oral fl uoroquinolone and 
rifampin combination or aminopenicillin (both regimens with high 
oral bioavailability) [3]. The authors could not see a diff erence in the 
proportion of treatment failure between patients given intravenous 
treatment for more than one week and those for less than one week.

P ostsurgical infection with an implant
There are many studies in this fi eld regarding optimal treatment 

duration and agents in spinal implant-associated infections, but 

they are all retrospective with low levels of evidence. There are no 
up-to-date prospective and/or randomized studies published inves-
tigating the optimal duration of antibiotic treatment and the role of 
oral antibiotics in implant-associated spinal infections. 

Most studies demonstrated successful treatment of spinal 
implant-associated infections with a total duration of six weeks 
[4–6]. If implants are not removed, reported durations of treatment 
are up to 12 weeks with intravenous treatment for 6 weeks, followed 
by oral antibiotic treatment for another 6 weeks [7,8].

Yet, regarding duration of intravenous treatment, there are 
no clear recommendations. Some studies treat intravenously for a 
prolonged time for up to four [8–10] or six weeks [4,11–13]. But there 
are also retrospective studies in which intravenous treatment was 
given for two weeks or less followed by oral antibiotics with good 
oral bioavailability [14]. Billieres et al. did a multivariate analysis 
on risk factors for relapse of infection and did not fi nd an associa-
tion with duration of total or intravenous antibiotic treatment [14]. 
Another study by Kowalsky et al. also concluded that duration of 
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intravenous treatment is no risk factor for neither acute nor chronic 
infections [15]. 
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QUESTION 3: Is there a role for chronic antibiotic suppression after treating patients with 
retained infected spinal hardware?

RECOMMENDATION: The use of chronic antibiotic suppression (CAS) has not been clearly investigated until now. However, it can be an option 
for patients whose implants cannot be removed or who refuse further surgeries because of comorbidities.

LEVEL OF EVIDENCE: Consensus

DELEGATE VOTE: Agree: 93%, Disagree: 0%, Abstain: 7% (Super Majority, Strong Consensus)

RATIONALE

Only one study has compared patients receiving CAS [1]. They found 
that 5 out of 22 patients with CAS had treatment failure, compared 
with 5 out of 6 in the control group. The defi nition they used for 
treatment failure was described as the need for an unanticipated 
debridement or a clinician’s decision to give a second course of 
antibiotics. Suppressive antibiotics were given for a median time of 
303 days (IQR 147 to 672) to patients with early onset infection and 
410 days (IQR 61 to 667) to patients with late onset infection. Data 
on treatment failure was reported only for early onset infection 
patients. It could be argued that patients already under CAS would 
not have been eligible for a second course of antibiotic treatment 
and this could partly increase the rates of treatment failure on the 
group without CAS, biasing the study results. 

Other studies reporting on antibiotic treatments show large 
variations in the duration of treatment. Miyazaki et al. reported a 
mean duration of oral treatment of 336 days, ranging from 89 to 1,673 
days [2]. Their study focused on multi-resistant surgical site infec-
tion treated with implant retention. Maruo et al. reported an average 
duration of antibiotic treatment of 255.8 days with a standard devia-

tion of 283.4 days [3]. All these reports show a huge variation in the 
length of antibiotic treatment, with a select group of patients in each 
study receiving CAS. Decision for prolonged CAS was made at the 
clinician’s discretion and based on the patient’s symptoms, so there 
is no particular sett ing in which it would be possible to off er a sound 
recommendation. Besides the mentioned paper by Kowalski, there 
are no reports comparing CAS with other treatment regimes.
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