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Is empirical treatment as effective as culture-guided treatment in SA?

Evidence regarding the correct moment to start, the choice and the duration of
antibiotic therapy in septic arthritis (SA) is limited because large randomized

controlled trials have not been performed in adults and relevant data is scarce.
[1].

The isolation of the microorganism in patients with SA may be hampered if
antibiotics are administered before obtaining samples for microbiological
evaluation. These patients were significantly less likely to demonstrate a
microorganism on microscopy and on culture, leading to a 50% drop in the
sensitivity of synovial fluid cultures [2]. Although some data showed that
patients treated only upon a clinical evaluation of SA had a comparable
morbidity and mortality than those who were treated upon microbiological proof
of the infection [4], whenever possible, it is advisable to obtain a synovial fluid
sample before starting antibiotics. If clinical suspicion of SA is high (patients
with a short history of a warm, swollen and tender joint (or joints) with restriction
of movement with or without fever) and sample collection is not possible, then
it is correct to start antibiotic treatment even before obtaining samples for

culture [3].
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The initial choice of antibiotics is based upon synovial fluid Gram stain,
prevalence of drug resistance of causative microorganisms in a particular
geographic area, the presence of risk factors for specific pathogens and the
severity of the infection [1,4]. Methicillin-susceptible S. aureus (MSSA) is the
predominant pathogen, and it has been identified in septic arthritis of native
joints in approximately 45-65% of cases followed by Streptococcus spp. (15%)
[5-9]. The incidence of Neisseria gonorrhoeae is low, but it should be
suspected in young and sexually active people. Rates of MRSA are reported
up to 5% [5-7] although in some regions like the US is the most common
pathogen. Gram-negative bacteria (GNB) are less frequently involved in SA
(15-17%) being P. aeruginosa and E. coli the most frequent isolates [5,6,10].
Elderly and immunecompromised patients have a higher risk for GNB. The
incidence of MRSA and P. aeruginosa are higher in patients with intravenous
drug users [9,11]. According to the complexity of the etiology, changing
epidemiology and increasing rates of resistant pathogens, a culture-driven

antibiotic administration is preferable to an empirical one.

Timing of initiation of empirical antimicrobial treatment: immediate after

synovial fluid /tissue sampling or afterwards?

Although the timing of initiation of empirical antimicrobial treatment is of
paramount importance, no randomized trials or observational comparative
studies with satisfactory design were published. A common recommendation
suggests that empirical administration of antibiotics in case of suspicion for
septic arthritis should be deferred until the synovial fluid is drawn for
cultures[12]. Patients with septic arthritis of the knee receiving antibiotics before
laboratory tests were less likely to demonstrate a microorganism on microscopy
or culture of the synovial aspirate [2]. Therefore, empirical antibiotic therapy
should be commenced after arthrocentesis and further adjusted following the
results of microbiological cultures. In septic patients, the treatment should be
started within the first hour of admission [13], therefore, synovial fluid and tissue
sampling should never delay the prompt start of antibiotic therapy [strong
evidence, case control studies]. In non-septic patients even though the lack of
solid evidence, it appears that the delay of initiation of antibiotic therapy is

related to treatment failure[14].
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Recommendation 1:

Considering that diagnostic yield is reduced by empirical antibiotics’
administration and that antimicrobial resistance emerge worldwide, we should
consider that all attempts for a prompt microbiological documentation of SA
should be exhausted before starting treatment (weak evidence, expert opinion).
Antimicrobial therapy should be started without delay once specimens of joint

fluid for culture are obtained [weak evidence, expert opinion].
2. Empirical treatment: broad or narrow antibiotic spectrum?

Regarding antimicrobial treatment of native septic arthritis, few studies exist
often with poor methodological quality. Meta-analysis on antibiotic therapy in
bone and joint infections have a high heterogeneity often including both native
and prosthetic joint infections and osteomyelitis [15]. Furthermore, data on the
use of narrow or broad-spectrum antibiotics for empirical treatment of patients
with septic arthritis in native joints are very limited. Data search revealed only
small, retrospective case studies, often with a mixed population of native and
prosthetic joint infections [1,9,15]. Epidemiological trends of resistance in the
community and in health-care settings are important as they conduct the need
of a narrow or broad antimicrobial treatment. In settings where no third-
generation cephalosporin resistant GNB are detected and rates of MRSA do
not increase within years, narrow spectrum antibiotics are appropriate empirical
treatment in SA [16]. However, emerging antimicrobial resistance mainly by
extended-spectrum B-lactamases (ESBL) can affect even up to 20% of all
isolates. In SA caused by GNB in Taiwan, a 25% of Enterobacterales and 20%
of non-fermenting GNB were resistant to ceftriaxone and ceftazidime,
respectively [10]. In the US, MRSA was the most common pathogen in
community-acquired SA in adults [17]. Therefore, new concerns arise for the
narrow spectrum antibiotics -including cephalosporins- as empirical initial
treatment and highlights the need for a continuous epidemiological surveillance

of antimicrobial resistance worldwide [15,18].

The importance of starting active empirical antibiotic has been recurrently

documented in patients with sepsis. The experience in SA is scarce but a short
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case series caused by S. aureus (15 MRSA and 43 MSSA) suggested a benefit
of adequate empirical treatment. The majority of MRSA cases received
inappropriate empirical therapy (93%) while no one of the MSSA cases. The
sepsis related mortality was higher for MRSA (13% versus 5%), although the

difference was not statistically significant [19].

Empirical treatment should be selected according to: 1) the result of Gram
staining (gram positive or gram negative) and morphology (cocci forming
grapes or chains, bacilli), 2) the presence of risk factors for MRSA, or resistant
gram negatives including P. aeruginosa and cephalosporin-resistant
Enterobacterales [4], and 3) the severity of the infection. The selection of
empirical antibiotic treatment according to the Gram staining, morphology and
the presence of risk factors is depicted in table 1. A matter of debate is from
which percentage of risk we must start empirical antibiotic treatment to cover a
broader spectrum of microorganisms [1,20]. There is no established breakpoint
but a prevalence 210% would be reasonable and 25% in patients with severe
infection (septic shock). These are the breakpoints included in table 1.
Unfortunately, on many occasions the Gram staining is negative, and the
empirical treatment should be selected based on epidemiology and the

presence of risk factors (table 1).

Table 1. Antibiotic options for empirical treatment in patients with native septic

arthritis according to the Gram staining result.

Gram staining Antibiotic

Grampositive cocci in grapes:

- No risk for MRSA (<£10% or Cefazolin 2g TID iv
<5% in patients with septic
shock)

Flu-cloxacillin 2g QID iv

- Risk of MRSA* or penicillin Vancomycin? 15-20mg/Kg BID iv

allergy
Teicoplanin® 10mg/kg QD iv, im, sc
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Linezolid* 600mg BID iv, po
Daptomycin® 8-10mg/kg QD iv
Ceftaroline® 600mg BID or TID iv
Ceftobiprole® 500mg TID iv
Dalbavancin’ (see reference 30)
Telavancin® 10mg/kg QD iv

Fosfomycin® 8g TID iv

Gram positive cocci in chains

Ceftriaxone 1g BID iv or 2g QD

Cefotaxime 2g TID iv

Gram negative coccil®

Ceftriaxone 1g QD iv or 2g QD

Cefotaxime 1g TID iv

Gram negative bacilli

- Without risk factors

- With risk factors for P.
aeruginosa or resistance to 3

generation cephalosporins!!

Ceftriaxone 1g BID iv or 2g QD

Cefotaxime 2g TID iv

Meropenem?? 2g TID iv + amikacin?3
15-20 mg/kg QD iv

Negative Gram staining

- No risk factors

- With risk factors

Cefazolin 2g TID iv or

Flu-cloxacillin 2g QID + ceftriaxone
1g BID

Vancomycin 15-20mg/kg BID (or
other anti-MRSA) + Meropenem 2g
TID iv
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MRSA, methicillin-resistant S. aureus. QD, once daily. BID, twice daily. TID,
three times daily. QID, four times daily. lv, intravenous route. Im, intramuscular.

Sc subcutaneous route. Po, oral route.

! Risk factors for MRSA include: a) prior colonization or infection by MRSA, b)
prevalence of MRSA 210% in the population, c) intravenous drug user, and d)
the presence of 22 of the following: 1) coming from a long-term care facility or
prior admission in an acute care center in the past 3 months, 2) chronic renal

failure or 3) the patient has received a fluoroquinolone in the past 3 months.

2 In case of one of the following situations select for other alternative: 1) patients
with renal failure, and 2) the prevalence of MIC for vacomycin 21 mg/L

(automated systems) or 21.5 mg/L (E-test) is 210%.

3 Teicoplanin was proven effective in the treatment of osteomyelitis and SA [21].
Subcutaneous or intravenous route of administration have shown similar

plasma concentrations [22].

4 Linezolid has 100% oral bioavailability being a good option for oral therapy. It

has demonstrated good results in bone and joint infections [23].

5 Daptomycin has demonstrated effectiveness in bone and joint infections
[1,24].

6 New fifth-generation cephalosporins with activity against MRSA and good

results as salvage treatment in complex bone and joint infections [25].

" Lipoglycopeptide with a long half-life that can be administered once a week or
every 2 weeks. For the dosing, to cover 30 to 60 days, we recommend reading
the reference 31 [26]. It has proven efficacy in patients with bone and joint

infections[27].

8 Lipoglycopeptide with shorter half-life than dalbavancin with proven efficacy
in 40 patients with SA. It can be a second line choice in countries where the

drug is available [28].

9 Fosfomycin is very active against MRSA and synergistic with other antibiotics
(beta-lactams, daptomycin, linezolid). It is recommended to use in combination
[29].
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10 |n cases with N. gonorrhoeae it is advisable to empirically cover Chalmydia
trachomatis giving a single dose of 2 g of azithromycin.

11 Risk factors include: 1) severe immunosuppression, 2) intravenous drug
users, 3) prior antibiotic therapy in the past 3 months or 4) prior infection or

colonization.

2/ In regions or patients with low prevalence of resistance to third generation
cepphalosporins, potential alternatives for meropenem are piperacillin/

tazobactam 4g QID iv or ceftazidime 2g TID iv or cefepime 2g TID iv [30].

13 For patients at risk of multidrug or extensively drug resistant gram negative
bacteria (immunocompromised host, healthcare or nursing homes, pre-
colonized patients) including carbapenemase-producing GNB. Novel b-lactams
(ceftolozane/tazobactam, ceftazidime /avibactam) could be considered in the

context of Infectious diseases consultation [31].
Recommendation 2:

Empirical treatment should be selected according to: 1) the result of Gram
staining (grampositive or gramnegative) and morphology (cocci forming grapes
or chains, bacilli), 2) the presence of risk factors for MRSA, or resistant
gramnegatives including P. aeruginosa and cephalosporin-resistant
Enterobacterales [4], and 3) the severity of the infection [weak evidence, expert

opinion].
3. Guided antimicrobial treatment

Empirical treatment should be tailored once the microbiological data from
blood/synovial/tissue cultures is available. De-escalation in susceptible
pathogens is mandatory. It is recommended to maintain intravenous
administration for 1-2 weeks followed by 2-4 weeks of oral antimicrobial agents.
In total, a 4—6-week treatment is suggested although no robust data exist. Up
to 4-6 weeks treatment is preferable for large native joint SA but shorter
duration (<4 weeks) could be enough for small native joint SA [32]. For
Neisseria gonorrhoeae SA, a 7-day regimen is effective.
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The selection of oral antibiotic should be based on the in vitro activity, oral
bioavailability, and the diffusion to the synovial fluid [33]. Oral options are

summarized in table 2.

Table 2. Oral antibiotic treatment for patients with septic arthritis

Microorganism Oral antibiotic

S. aureus? Amoxicillin/clavulanate 875/125mg TID
Levofloxacin? 500-750mg QD
Moxifloxacin? 400mg QD

Linezolid® 600mg BID

Tedizolid® 200mg QD

Clindamycin 600mg TID
Cotrimoxazole* 160/800mg BID
Minocycline 100mg BID

Fusidic acid Na 500mg TID

Streptococcus spp | Amoxicillin 1g TID
Cefalexin 1g TID

Clindamycin 600mg TID

Gramnegatives Ciprofloxacin 500-750mg BID
Amoxicillin/clavulanate 875/125mg TID

Cefixime 400mg QD or BID

! The addition of rifampicin (600mg QD or 450mg BID) is proven to improve
outcome in prosthetic joint infections [34]. Although relevant data on native joint
infection is lacking, it is reasonable to recommend the combination with

fluoroquinolones.
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2 Oral fluoroquinolones were proven to be non-inferior to standard beta-lactam
treatment in patients with chronic osteomyelitis [35,36]. Moreover, the
combination of rifampicin with either ciprofloxacin [34] or levofloxacin [37] were
effective in patients with prosthetic joint infection, but relevant data in SA is not

available.

3 For >2 weeks of treatment with linezolid, close monitor of adverse events is
necessary. The most important are gastrointestinal events, fatigue, anemia and
thrombocytopenia. Tedizolid has been associated with less frequency of

adverse events.

4 Cotrimoxazole has been used in combination with other agents as

fluoroquinolones, rifampin and beta-lactams [38].

Unfortunately, according to a recent retrospective analysis including 543 native
joint SA only 40% of SA had a positive synovial fluid [32], therefore, treatment
should be based on the risk factors for resistant pathogens. In these patients,
it is advisable to obtain a nasal swab to determine whether the patient is a
carrier of S. aureus and a rectal swab to discard the presence of multi-drug
resistant GNB. Although the information in patients with SA is lacking, the
negative predictive value of these samples is high in other infections.

Recommendation 3:

De-escalation according to the susceptibility pattern is mandatory. It is
recommended to maintain intravenous administration for 1-2 weeks followed by
2-4 weeks of oral antimicrobial agents when possible [weak evidence, expert

opinion].
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