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ABSTRACT
Objectives To describe current management and 
outcome of native joint septic arthritis (NJSA) in French 
rheumatology departments.
Methods For this retrospective, nationwide 
multicentric study, 127 French rheumatology 
departments were contacted to report up to 12 
cases of NJSA that occurred between 1 January 2016 
and 31 December 2017. Characteristics, diagnosis 
procedures, therapeutic management and outcome 
were recorded.
Results Overall, 362 patients were included (mean 
age 64.0±18.6 years, median Charlson comorbidity 
index 3.5 (0–14)). Knee was the most frequent 
site (n=160 (38.9%)), and Staphylococcus sp 
(n=185 (51.4%)), the most frequent pathogen. All 
patients received antibiotics for a mean duration 
of 46.8 (±22.0) days, including intravenous route 
for a mean of 17.2 (±15.4) days. Management was 
heterogeneous. Surgical procedure was performed in 
171 (48.3%), joint immobilisation in 128 (43.8%). 
During follow- up, 91 (28.3%) patients have had 
serious complications and 28 (9.2%) of them died. 
Factors associated with 1- year mortality were age 
(OR 1.08, 95% CI 1.04 to 1.13; p<0.001), Charlson’s 
index (OR 1.30, 95% CI 1.06 to 1.58; p=0.012), 
presence of bacteraemia (OR 4.02, 95% CI 1.35 to 
11.99; p=0.008), antibiotic use in the previous 3 
months (OR 3.32, 95% CI 1.11 to 9.87; p=0.029) 
and Staphylococcus aureus NJSA compared with 
Streptococcus sp. NJSA (OR 7.24, 95% CI 1.26 to 
41.68, p=0.027). The complete recovery with no 
adverse joint outcome at 1 year was observed in 
n=125/278 patients (55.0%).
Conclusion Prognosis of NJSA remained severe with 
a high rate of morbimortality. Its management was very 
heterogeneous. This study highlights the importance 
of the new French recommendations, published after 
the completion of the study, in order to facilitate NJSA 
management.

INTRODUCTION
Native joint septic arthritis (NJSA) is considered as a 
medical emergency and a potentially life- threatening 

WHAT IS ALREADY KNOWN ON THIS TOPIC?
 ⇒ Native joint septic arthritis (NJSA) is a rare 
condition that can lead to irreversible joint 
destruction, disability or death in the absence of 
appropriate treatment.

 ⇒ Diagnosis (ie, identification of microorganism) is 
sometimes challenging.

 ⇒ Uncertainty remains on the optimal therapeutic 
management, such as antibiotic type and/
or duration or usefulness and type of surgical 
procedures.

WHAT THIS STUDY ADDS?
 ⇒ Management of NJSA in rheumatology 
department was very heterogeneous reflecting 
insufficiency of evidence in literature and of 
recent guidelines.

 ⇒ Prognosis of NJSA remained severe with a 
1- year mortality of 9.2%. Frailty patients and 
those with bacteraemia were more likely to die. 
Antibiotic use before microbiological samples 
was associated with a higher risk of negative 
culture NJSA and 1- year mortality.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ Identification of the microorganism responsible 
of NJSA is crucial and every possible effort 
should be made to ensure identification of the 
microorganism before starting antibiotics.

 ⇒ Blood cultures not only help the microbiological 
diagnosis, but also the evaluation of the NJSA 
severity. They should be systematically done 
and even repeated at diagnosis.

 ⇒ Further studies on treatment are warranted to 
improve harmonisation of NJSA management.
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condition. Absence or delay of appropriate treatment can lead to 
irreversible joint destruction, disability or death. In a previous 
French retrospective study, the risk of an adverse joint outcome 
after a NJSA occurred in about 30%.1 2 Recently, a sixfold risk 
of knee arthroplasty within the 15 years following NJSA has 
been reported in patients who had undergone arthroscopic 
knee washout for NJSA compared with the age- matched general 
population controls.3 Older age, comorbidities and underlying 
rheumatic diseases have been identified as predictor of poor 
outcome. Also, even in recent cohorts, mortality remained high, 
around 5%–9%, occurring mainly within the first 90 days,1 3–5 
and increased with age.6

NJSA is a rare condition, with an incidence ranging from 4 
to 19/100 000 patient- year.4 5 7 8 Also, diagnosis could be chal-
lenging, particularly when no microorganism is identified. 
The optimal treatment (antibiotic and surgical procedures) is 
debated and heterogeneous depending more on practitioner 
habits than on evidence- based medicine. In 2017, this study was 
launched by French Rheumatology Society Bone Joint infection 
working group for analysing current practice and serve as bases 
for the French guidelines established in parallel.9 The previous 
guidelines dated back from 1991 in France and 2006 in Great 
Britain.10 11 Since then, the management and antibiotic use have 
considerably changed, but no formal consensus existed on the 
way to manage these patients. Also, multiple audits suggested 
that too often patients with NJSA did not receive the most accu-
rate care.12

We, therefore, conducted this retrospective national survey in 
rheumatology departments, to describe ‘in real life’, the current 
management of NJSA and identify possible factors associated 
with mortality and adverse joint outcomes.

METHODS
Study design and data sources
Between January 2019 and July 2019, the French Rheuma-
tology Society Bone Joint infection working group conducted 
this retrospective, multicentric nationwide survey. One hundred 
and twenty- seven French rheumatology departments were 
contacted to report up to 12 consecutive cases of NJSA that 
occurred from 1 January 2016 to 31 December 2017. In each 

department, patients were identified through International clas-
sification of Diseases−10 codes: ‘pyogenic arthritis’ (M00) and 
‘direct infection of the joint, during infectious disease’ (M01). 
All patients >16 years old, treated for a peripheral NJSA, were 
eligible for inclusion. NJSA with no organism identified could 
be included, unless diagnosis other than NJSA considered more 
likely by the investigators. Mycobacterial, fungal and viral infec-
tions were excluded as well as pyogenic vertebral osteomyelitis 
and septic arthritis occurring on prosthetic joint (online supple-
mental data S1). Ethical approval for this study was granted by 
the local ethics committee of Rennes University Hospital (advice 
n°19.03). Due to the deidentified and non- interventional nature 
of the study, it was determined to be exempt.

Data collection and definition
Investigators completed an online questionnaire to collect the 
following data: patient demographic characteristics, comorbidi-
ties as well as clinical and microbiological characteristics, thera-
peutic management and outcomes of the NJSA. Culture- negative 
NJSA was defined by the absence of identified microorganism 
on any bacteriological samples, that is, synovial fluid analysis, 
blood cultures and surgical samples, but considered and treated 
as NJSA.

Outcomes
Since NJSA could be associated with poor outcomes such joint 
destruction, disability or death, the following outcomes and 
their risk factors were analysed:

 ► Adverse joint outcome at 1 year: defined by occurrence of 
poor functional joint outcome, radiographic deterioration, 
amputation, total joint replacement of the affected joint or 
persistent postinfectious arthritis.

 ► Complete joint recovery at 1 year: defined by the absence of 
these items.

 ► One- year mortality: defined as death of any cause in the year 
following NJSA.

Statistical analyses
Results are reported as absolute number (percentage) for categor-
ical variables, and as mean±SD or median (range) for continuous 
variables. Univariate and multivariate analyses were performed 
to identify factors associated with culture- negative NJSA, and 
with adverse joint outcome and mortality at 1 year. For each 
outcome, to identify factors associated with this outcome, univar-
iate analyses were performed using Wilcoxon test for continuous 
variables and χ2 test for categorical variables. Factors associated 
with the outcomes in the univariate analysis (p<0.20) and those 
considered as important based on expert opinion and literature 
review were included in a multivariate logistic regression model. 
For all statistical analyses, a p value<0.05 was considered statis-
tically significant.

RESULTS
Patients
Fifty- two centres, 28 (53.8%) general hospitals and 24 (46.2%) 
tertiary care centres (university hospitals) reported 380 patients 
of which 362 were included in this study (figure 1 and online 
supplemental data S2- S3). Patients came to rheumatology 
department after direct admission in 280 cases (78.0%) or from 
other departments or medical institutions in 79 cases (22.0%).

Patient characteristics are summarised in table 1. A pre- 
existing arthropathy of the affected joint was observed in 97 
(28.3%) patients. Only nine (2.6%) patients had an inflammatory 

Figure 1 Flowchart and strategy for microbiological identification. 
NJSA, native joint septic arthritis.
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Table 1 Clinical and microbiological characteristics of the 362 
patients with native joint septic arthritis

Male gender 
n=243 (%)

Female gender 
n=119 (%)

All cohort 
n=362 (%)

Demographic characteristics and comorbidities

Age (years) 62 (±18.6) 69 (±18.6) 64.0 (±18.6)

Charlson’s comorbidity index*, 
median (range)

4 (0–14) 4 (0–9) 3.5 0–14)

Diabetes mellitus 61 (25.1) 28 (23.5) 89 (24.5)

  Uncomplicated
  End- organ damage

36 (14.8)
25 (10.3)

20 (16.8)
8 (6.7)

56 (15.4)
33 (9.1)

Body mass index >25 kg/m2 65 (26.7) 24 (20.2) 89 (24.5)

Cardiovascular disease 59 (24.3) 22 (18.5) 81 (22.4)

  Hypertension 15 (6.2) 8 (6.7) 23 (6.3)

  Congestive heart failure 17 (7.0) 5 (4.2) 22 (6.1)

  Myocardial infarction 19 (7.8) 4 (3.4) 23 (6.4)

  Peripheral vascular disease 22 (9.0) 23 (19.3) 45 (12.4)

Moderate to severe renal 
disease†

29 (11.9) 13 (10.9) 42 (11.6)

Cancer <5 years or metastatic 32 (13.2) 16 (13.4) 48 (13.3)

Moderate to severe liver 
disease

20 (8.2) 2 (1.7) 22 (6.1)

Moderate to severe chronic 
pulmonary disease

19 (7.8) 2 (1.7) 21 (5.8)

Tobacco, alcohol addiction 54 (22.2) 12 (10.1) 66 (18.2)

Organ transplant 5 (2.1) 2 (1.7) 7 (1.2)

HIV 9 (3.7) 0 (0.0) 9 (2.5)

Intravenous drug use 6 (2.5) 2 (1.7) 8 (2.2)

Concomitant treatment at increased risk of infection

Chemotherapy in the past 6 
months before NJSA

8/231 (3.5) 5/110 (4.5) 13/337 (3.9)

bDMARDs, csDMARDs‡, 
immunosuppressive therapy

12/231 (5.2) 6/110 (5.4) 18/337 (5.3)

Corticosteroids in the past 3 
months before NJSA

28/218 (12.8) 21/109 (19.3) 49/327 (15.0)

NSAIDs in the past 15 days 
before SA

64/215 (29.8) 30/103 (29.1) 94/317 (29.7)

Underlying rheumatic disease

Osteoarthritis 38/236 (16.1) 40/116 (34.5) 78/353 (22.0)

Crystal arthropathy 28/236 (11.9) 12/116 (10.3) 40/353 (11.6)

Inflammatory rheumatic 
disease

13/243 (5.3) 13/119 (10.9) 26/362 (7.2)

  Rheumatoid arthritis
  Spondyloarthritis
  Other§

9/236 (3.8)
3/236 (1.3)
1/236 (0.4)

6/116 (5.2)
0/116 (0.0)
7/116 (6.0)

15/353 (4.2)
3/353 (1.7)
8/353 (2.3)

Pre- existing arthropathy on 
septic joint

51/229 (22.3) 46/113 (40.7) 97/343 (28.3)

  Osteoarthritis 29/229 (12.7) 36/113 (31.9) 65/343 (19.0)

  Crystal arthropathy 18/229 (7.9) 10/113 (8.9) 28/343 (8.2)

  Inflammatory rheumatic 
disease

4/229 (1.7) 5/113 (4.4) 9/343 (2.6)

  Previous septic arthritis 1/229 (0.4) 0/113 (0) 1/343 (0.3)

Antibiotics use in the previous 
3 months before NJSA

59/195 (37.1) 28/106 (26.4) 87/301 (28.9)

Clinical presentation of native joint septic arthritis

Mean symptom duration before 
hospital admission (days)

18.7 (±38.7) 19.9 (±38.7) 19.1 (±38.7)

  Median (IQR) 7(IQR: 3–17) 6.5(IQR: 5–17) 7(IQR: 4–17)

Joint effusion 194/228 (85.1) 93/114 (81.6) 287/342 (83.9)

Fever 101/228 (44.3) 48/114 (42.1) 149/342 (43.6)

Chills 42/228 (18.4) 13/114 (11.4) 55/342 (16.1)

Infective endocarditis 8 (3.2) 4 (3.3) 12 (3.3)

Continued

Male gender 
n=243 (%)

Female gender 
n=119 (%)

All cohort 
n=362 (%)

Articulation involved 271 140 411

One site 218/239 (9.1) 101/114 (8.9) 319/356 (89.6)

Multiple site 21/239 (8.8) 16/114 (14.0) 37/356 (10.4)

Large joints involvement 248 (91.5) 126 (90.0) 374 (91.0)

  Knee
  Gleno- humeral
  Hip
  Wrist
  Tibio- talar
  Sternoclavicular
  Other¶

107 (39.5)
35 (12.9)
19 (7.0)
20 (7.3)
21 (7.7)
14 (5.2)
32 (11.8)

53 (37.9)
15 (10.7)
13 (9.3)
10 (7.1)
8 (5.7)
6 (4.2)
21 (15.0)

160 (38.9)
50 (12.2)
32 (7.8)
30 (7.3)
29 (7.1)
20 (4.9)
53 (12.9)

Small joints involvement 12 (4.4) 9 (6.4) 21 (5.1)

  Hand joints 7 (2.6) 4 (2.6) 11 (2.7)

  Foot joints 5 (1.8) 5 (3.6) 10 (2.4)

Other** 11 (4.1) 5 (3.6) 16 (3.9)

Micro- organisms identified 228 (93.8) 112 (94.1) 340 (93.9)

Staphylococcus sp. 127 (52.2) 58 (48.7) 185 (51.4)

  Methicillin- susceptible 
Staphylococcus aureus

107 (44.0) 40 (33.6) 147 (40.8)

  Methicillin- resistant 
Staphylococcus aureus

9 (3.7) 11 (9.2) 20 (5.6)

  Coagulase negative 
Staphylococcus

11 (4.5) 7 (5.8) 18 (4.4)

Streptococcus sp.†† 53 (2.2) 31 (26.0) 84 (23.3)

Enterobacterales 15 (6.2) 11 (9.2) 26 (7.2)

  E.coli
  Other‡‡

11 (4.5)
4 (1.6)

8 (6.7)
3 (2.5)

19 (5.3)
7 (1.9)

Enterococcus faecalis 7 (2.8) 1 (0.8) 8 (2.2)

Pseudomonas aeruginosa 7 (2.8) 2 (1.6) 9 (2.5)

Polybacterial infection 11 (4.5) 2 (1.6) 13 (3.6)

Other§§ 6 (2.5) 6 (5.0) 12 (3.6)

No organism identified 15 7 22 (6.1)

Identified mode of 
contamination

132/243 (54.3) 60/119 (50.4) 192/362 (53.0)

Haematogenous 86/132 (65.1) 32/60 (53.3) 118/192 (61.5)

Contiguous 34/132 (25.8) 14/60 (23.3) 48/192 (25.0)

Direct iatrogenic inoculation 12/132 (9.1) 14/60 (23.3) 26/192 (13.5)

  Osteoarticular surgery in the 
previous 6 months before 
NJSA

3/132 (2.3) 2/60 (3.3) 5/192 (2.6)

  Corticosteroid intra- articular 
injection

8/132 (6.1) 8/60 (13.3) 16/192 (8.3)

  Hyaluronic acid intra- 
articular injection

1/132 (0.8) 4/60 (6.7) 5/192 (2.6)

Results are shown on 362 patients unless otherwise stated and presented as 
mean±SD and number (%), unless indicated.
*Charlson’s index comorbidity weighted by mean age.
†Defined by creatinine clearance inferior to 60 mL/min.
‡Biological disease- modifying antirheumatic drugs, conventional disease- modifying 
anti- rheumatic drugs.
§Connective tissue disorders, polymyalgia rheumatica, seronegative rheumatism, 
not available.
¶Elbows, acromioclavicular, symphysis pubis, sacroiliac, midfoot.
**No reported indication.
††Detailed in online supplemental data S4.
‡‡Other unspecified species of enterobacterales.
§§Acinetobacter Iwoffi, Neisseria meningitidis, Pasteurella multocida, 
Corynebacterium Striatum, Nocardia, Pantoea Ananatis, Kingella Kingae, 
Propionibacterium acnes.
bDMARDs, biological disease- modifying anti- rheumatic drugs; csDMARDs, 
conventional disease- modifying anti- rheumatic drugs; NJSA, native joint septic 
arthritis.

Table 1 Continued
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rheumatic disease involving the joint affected by NJSA. Of note, 
87 (28.8%) patients had received antibiotics in the 3 months 
prior to hospitalisation, including 39 (12.9%) after NJSA onset 
and before bacteriologic investigations.

Clinical, biological and radiological presentation
Joint effusion was present in the vast majority of cases: 287 
(83.9%), while fever was observed in only 149 (43.6%). Median 
joint pain visual analogue scale (0 to 10) at diagnosis was 7 
(0–10) (table 1).

The most frequent presentation of NJSA was monoarticular 
arthritis (n=319, 89.6%) and mainly affected the knee (n=160, 
38.9%) (table 1). Raised C reactive protein levels were observed 
in 351 (99.4%) patients, with a mean of 208.0 (±124) mg/L. Of 
the 312 patients with an initial radiography, only 50 (16.0%) 
had radiological features of NJSA.

Diagnosis and microbiological characteristics
Among the 362 patients (figure 1), a microorganism was iden-
tified in 340 patients (93.9%), by either synovial fluid analysis 
(n=272, 80.0%) or another bacteriological sample (n=68, 
20.0%). PCR of ribosomal DNA 16s (PCR rDNA,16s) performed 
on 47 synovial fluids was positive in only nine cases (19.1%), 
including eight patients for whom other microbiological samples 
were positive. Thus, microbiological identification relies solely 
on a positive PCR in only one patient. Synovial fluid puncture 
was not performed in 43 patients because microbiologic diag-
nosis was obtained either by another bacteriologic sampling 
(n=24; 55.8%), by a surgical procedure (n=2; 4.7%) or because 
the involved joint could not be aspirate (n=17; 39.5%).

Microbiological species identified are listed in table 1. 
Enterobacterales NJSA were older compared with other NJSA 
(mean age in years 75 (±15) vs 63 (±19), p<0.001). Of note, 
37 patients (14.7%) had concomitantly a crystal and a micro-
organism identified in the synovial fluid. Blood culture was 
performed in 346 patients (95.6%) and was positive in 156 
(45.2%) patients. In the 90 patients for whom microorganism 
was not isolated by joint puncture (puncture not performed or 
with negative culture), microorganisms were most frequently 
detected by blood cultures in 43 (47.8%) (figure 1). The most 
common mode of contamination was haematogenous (n=118, 
61.5%), while direct iatrogenic inoculation was recorded in 26 
cases (13.5%) (table 1). Echocardiography was performed to 
detect infective endocarditis (IE), in 257 patients (80.0%)), with 
finally confirmed infective endocarditis (IE) in only 12 (3.3%). 
Ten patients had concomitant bacteraemia. Staphylococcus 
aureus was the most common pathogen involved in IE (n=7, 
58.3%). No risk factor for IE based on age, comorbidities and 
microbiological features as been identified (data not shown).

Therapeutic management
In 356 patients (63.2%), antibiotic therapy was not started until 
the microorganism was identified either by Gram stain or a posi-
tive culture on synovial fluid or in the blood cultures. An infec-
tious specialist advice was requested in 275 cases (75.9%), either 
initially (n=224, 61.9%) or subsequently because of worsening 
(n=51, 14%).

Antibiotic therapy was very heterogeneous in terms of anti-
biotic type, duration and route of administration (table 2). For 
example, among the 147 methicillin- susceptible Staphylococcus 
aureus NJSA, 19 different antibiotic combinations were used as 
the first- line treatment after microbiological findings, and 165 
(45.6%) patients had to change at least two times antibiotic 

treatment. Use of antibiotic as monotherapy at initiation was 
more frequent in case of Streptococcus sp compared with Staph-
ylococcus sp (52.4% vs 34.8%, p=0.006). Only 25 (6.9%) 
patients were initiated with orally administered antibiotic 
therapy. Among them, 12 subsequently switched for parenteral 
antibiotics because of microbiological findings (n=7), clinical or 
biological worsening (n=4), poor adherence (n=1) or infectious 
specialist advice (n=1).

Overall, the mean duration of antibiotics was 46.8 (±22.0) 
days including a mean of 17.2 (±15.4) days of intravenous route 
(table 2).

Among all, 171 patients (48.4%) underwent a surgical proce-
dure of 227 joints (table 2), mainly for knee NJSA (n=104). The 
most frequently used procedure was surgical lavage (n=162, 
94.7%) associated or not with a synovectomy. Primary surgical 
management was decided at the diagnosis start of NJSA manage-
ment in n=111 (65.7%) or after failure of initial conservative 
approach or worsening in n=58 (34.3%). Joint immobilisation 
was performed in n=129 (43.8%).

Outcomes
Mean length of hospital stay was 22.6 days (±16.3) (table 2). 
During this period, 91 patients (28.3%) had complications 
including 19 transfers in intensive care unit (online supplemental 
data S5).

One- year mortality was 9.2% (28/305 patients) rising to 21.3% 
(17/80 patients) in patients over 80 years old (online supple-
mental data S6). No association with mortality was observed 
based on microbiological characteristics or site of NJSA. Anti-
biotic duration was shorter in patients who died (p=0.029). 
However, this parameter was not included in the multivariate 
analysis since shorter duration was linked to the early deaths (ie, 
before the end of antibiotic treatment). In multivariate analysis, 
older age (adjusted OR (aOR): 1.08 [95% CI: 1.04 to 1.13], for 
each additional year), higher Charlson’s index (aOR: 1.30 (95% 
CI 1.06 to 1.58), for each additional point), presence of bacte-
remia (aOR: 4.02 (95% CI 1.35 to 11.99)), use of antibiotics 
in the 3 months prior to hospitalisation (aOR: 3.32 (95% CI 
1.11 to 9.87)) were associated with 1- year mortality (table 3). 
Among patients having had antibiotics in the 3 months prior to 
hospitalisation, only those for whom antibiotics were started 
after NJSA onset and before microbiological investigations 
had a higher risk for mortality (alternative model, p<0.002). 
Staphylococcus aureus were associated with an increased risk of 
mortality, compared with Streptococcus sp (aOR: 7.24 (95% CI 
1.26 to 41.68)). Adverse joint outcome at 1 year, evaluated in 
278 patients, was observed in 125 patients (45.0%) (Descrip-
tion of local joint outcome in online supplemental data S5). No 
factor was associated to adverse joint outcome in multivariate 
analysis (table 4).

Culture-negative septic arthritis
Overall, 22 (6.1%) were considered culture- negative NJSA 
despite careful assessment (table 5). Compared with bacteriolog-
ical proven NJSA, only use of antibiotic in the previous 3 months 
(aOR: 2.67 (95% CI 1.02 to 6.95)) was significantly associated 
with culture- negative NJSA in multivariate model adjusted on 
age (table 5).

DISCUSSION
We here report the results of nationwide multicentric survey 
including a large number of patients with NJSA. Even in this 
recent study, NJSA remains a serious condition with high rate 
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of 1- year mortality (9.2%), or adverse joint outcome (45.0%). 
Management of this condition was very heterogeneous, 
reflecting the lack of evidence or consensus and the absence of 
recent guidelines at the time we conducted this study. We identi-
fied age, comorbidities, bacteraemia, antibiotic use before bacte-
riological sampling and Staphylococcus aureus (compared with 
Streptococcus sp) as being associated with mortality. Antibiotic 
use before bacteriological sampling was also associated with a 
higher risk of culture- negative NJSA. But, none of these factors 
was associated to adverse joint outcome.

In the literature, case- definition of septic arthritis usually relies 
on modified Newman criteria.13 However, we intentionally 
chose broader inclusion criteria, in line with our main objective, 
being more representative of the real- life NJSA management. To 
our knowledge, multicentric surveys are unusual in the field of 
NJSA, studies being mostly monocentric and retrospective. Thus, 
our study was more representative of the nationwide variety of 
management of NJSA.

Clinical and microbiological characteristics of our patients 
were closed to those found in other studies.1 4 Of note, 28.3% of 

NJSA had pre- existing arthropathy on the affected joint, mainly 
osteoarthritis (18.9%), and crystal arthropathy (8.2%). Rheu-
matoid arthritis (RA), commonly described as a risk factor for 
NJSA,14 15 was found in only 4% of patients, and was even lower 
if we considered only cases where RA affected the same joint 
as the NJSA. This result is line with a 2%–4% rated observed 
in more recent cohorts1 4 5 16 could be explained by a better 
management of RA with less articular damage.

The most frequent causative organisms were Staphylococcus 
sp and Streptococcus sp as previously described in literature.1 17

Diagnotic strategy to obtain microbiological documentation 
was very homogenous and congruent with guidelines.9 11 18 Our 
study supports the systematic implementation of joint aspira-
tion and blood cultures. Interestingly, blood cultures were very 
effective in obtaining bacteriological diagnosis, being positive in 
almost half of all the patients, including those with no organism 
identified in the joint or for whom joint aspiration could not be 
performed. In previous studies, frequency of bacteraemia was 
rarely reported but accounted for 24% to 46% of NJSA.1 15 19–21 
Likewise, there was limited data on frequency of infective 

Table 2 Therapeutic management of NJSA in all patients and according to the identified micro- organism

All patients n=362 (%)
Patients with Staphylococcus 
sp. NJSA n=185 (%)

Patients with
Streptococcus sp. NJSA n=84 (%)

Patients with culture- 
negative NJSA n=22 (%)

Antibiotic therapy

Mean duration to antibiotic initiation, days

  From admission 3.1 (±5.2) 2.7 (±4.1) 1.8 (±2.2) 32.3 (±46.0)

  From first symptoms 21.2 (±39.1) 20.6 (±38.7) 12.5 (±18.1) 6.7 (±10.4)

Mean antibiotic duration, days

  Total duration 46.8 (±22.0) 48.5 (±20.7) 44.4 (±17.5) 44.5 (±8.6)

  Intravenous 17.2 (±15.4) 14.9 (±11.6) 17.8 (±11.8) 15.9 (±14.2)

  Oral route 29.0 (±22.1) 33.5 (±21.3) 25.7 (±18.3) 27.9 (±39.4)

Modalities of initiation

  Before microbiologic documentation 129/355 (36.3) 54/180 (30.0) 27/83 (32.5) 22 (100)

  After microbiologic documentation 225/355 (63.3) 126/180 (70.0) 56/83 (67.5) –

Monotherapy

  Introduction as monotherapy 151/358 (42.2) 64/184 (34.8) 44/83 (52.4) 13/21 (61.9)

  Antibiotic prescribed as monotherapy Amoxicillin 37/151 (24.5)
Cefazolin 33/151 (11.9)

Cefazolin 28/64 (43.8)
Penicillin M 21/64 (32.8)

Amoxicillin 27/44 (61.4)
Cephalosporins 9/44 (20.4)

Amoxicillin 3/13 (23.1)
Cefazolin 2/13 (15.4)

Monotherapy during all treatment 65/151 (43.0) 8/64 (12.5) 32/44 (72.8) 4/13 (30.8)

Most frequently prescribed antibiotics – Fluoroquinolone (25.0)
Cefazolin (15.1)
Rifampicin (14.6)

Amoxicillin (51.1)
Gentamicin (10.6)

Fluoroquinolone (53.3)
Amoxicillin (10.6)

Joint drainage 189 (52.2) 93 (50.3) 50 (59.5) 10 (50 .0)

Needle aspiration for joint drainage, n 63/351 (18.0) 31/170 (18.2) 20/77 (26.0) 2/22 (9.1)

  Median number per patient (range) 3(1- 10) 2.5(1- 9) 3(1- 10) 3(2- 4)

Surgical procedure 171/354 (48.3) 84/178 (47.2) 45/83 (54.2) 10/22 (45.5)

  Arthroscopic lavage/synovectomy, n 95/171 (55.6) 43/84 (51.2) 28/45 (62.2) 5/10 (50.0)

  Arthrotomy lavage/synovectomy, n 67/171 (39.2) 38/84 (42.9) 18/45 (40.0) 4/10 (40.0)

  Unspecified lavage or synovectomy, n 8/171 (4.7) 4/84 (4.8) 0/45 (0.0) 1/10 (10.0)

  Joint replacement 3/171 (1.8) 1/84 (1.2) 1/45 (2.2) 0.10 (0.0)

  Other* 5/171 (2.9) 2/84 (2.4) 0/45 (0.0) 0/10 (0.0)

Primary surgical management decided from 
NJSA diagnosis

111/169 (65.7) 54/82 (65.9) 27/45 (60.0) 9/10 (90.0)

Joint immobilisation 128/292 (43.8) 65/149 (43.6) 35/64 (54.7) 7/20 (35.0)

Duration of immobilisation, days 21,7 (±14.1) 23,4 (±14,9) 21.0 (±12.9) 28.6 (19.6)

Functional rehabilitation 131/281 (46.6) 56/136 (41.1) 40/67 (59.7) 8/22 (36.4)

Mean duration of hospitalisation stay, days 22.6 (±16.3) 22.5 (±17.2) 24.0 (±13.6) 17.2 (±9.7)

Results are presented as mean±SD and number (%), unless indicated.
*Abscess drainage, amputation, osteotomy, arthrodesis.
NJSA, native joint septic arthritis.
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endocarditis until a recent study reporting a rate of 3.7%,22 
consistent with our findings.

The frequency of culture- negative NJSA observed here (5.5%) 
was in the lowest values of literature (4% to 17%),4 23–25 may be 
explained by the extensive microbiological searches performed 
in our patients. The only risk factor identified being antibiotic 
use in the previous 3 months, this highlights the importance of 
not giving antibiotics prior to microbiological sampling when 
NJSA is suspected.

By contrast, therapeutic management was very heterogeneous 
and ensues from the insufficiency of evidence in literature and 
the absence of recent guidelines at the time of the study. The 
widely variable length of admission to hospital after disease onset 
highlights that NJSA may be misrecognised or underappreciated 
by primary physicians. Antibiotic treatment was mostly started 

after knowledge of microbiological findings and had an average 
overall duration of 6 weeks, in line with recent studies in large 
joint NJSA reporting an average duration of 5 to 7 weeks.1 5 
Even if the trend is to shorten antibiotic duration, optimal dura-
tion for antibiotic treatment in NJSA is uncertain. For uncompli-
cated hand small joint NJSA with surgical management, Gjika et 
al16 reported that 2 weeks were sufficient compared with 4- week 
antibiotic therapy. But, we caution against generalisation of these 
results outside small joint NJSA.26 Our study population was very 
different with 91% of large joint involvement, and occurring 
mostly after a haematogenous seeding. Nevertheless, long- term 
exposure to antibiotics increases bacterial resistance. Currently, a 
French nationwide trial initiated by members of these study group 
in collaboration with infectious disease specialists aims to eval-
uate whether a shorter antibiotic treatment (3- week treatment) 

Table 3 Univariate and multivariate analysis of factors associated with mortality in the following year

Survivor n=276 (%) Dead n=28 (%) Univariate analysis P Adjusted OR (95% CI) Multivariate analysis P

Demography and comorbidities

Age, years 62.4 (±17.7) 78 (±13.8) <0.001 1.08 (1.04 to 1.13) <0.001

Sex male 90 (67.4) 20 (71.4) 0.823 1.49 (0.53 to 4.14) 0.441

Body mass index >25 kg/m2 132/228 (57.9) 11/22 (50.0) 0.625 – –

Charlson’s index 1.5 (±2.1) 3.0 (±2.4) 0.001 1.30 (1.06 to 1.58) 0.012

Concomitant treatment

Corticosteroids in the previous 3 months 35/252 (13.9) 8/26 (30.7) 0.037 – –

NSAIDs in the previous 15 days 76/247 (30.8) 3/24 (12.5) 0.100 2.98 (1.00 to 8.88) 0.053

Drug increasing infectious risk* 23/259 (8.9) 5/25 (20.5) 0.084 – –

Pre- existing arthropathy on septic joint 71/260 (25.7) 12/25 (42.9) 0.052 – –

Osteoarthritis† 44 (16.0) 9 (32.1) 0.041 – –

Crystal arthropathy 22 (8.0) 4 (14.3) 0.276 – –

Inflammatory rheumatic disease 8 (2.9) 1 (3.5) 1.000 – –

Antibiotics in the previous 3 months 62/233 (26.6) 12/22 (54.5) 0.012 3.32 (1.11 to 9.87) 0.029

NJSA characteristics

Micro- organisms

  Streptococcus sp. 70 (25.4) 2 (7.1) 0.052 Ref Ref

  Staphylococcus aureus 122 (44.2) 17 (60.7) 0.250 7.24 (1.26 to 41.68) 0.027

  Others 84 (30.4) 9 (32.1) 1.000 5.01 (0.83 to 30.39) 0.080

Culture- negative NJSA 17/276 (6.2) 3/28 (10.7) 0.406 _ –

Knee involvement 123 (44.6) 17 (60.7) 0.151 – –

Hip involvement 24 (8.7) 2 (7.1) 1.000 – –

Multiple joint involvement 27/271 (10.0) 3/27 (11.1) 1.000 – –

Bacteraemia 111/262 (42.4) 20/27 (74.1) 0.003 4.02 (1.35 to 11.99) 0.008

Infective endocarditis‡ 5/198 (2.5) 4/22 (18.2) 0.007 –

Antibiotic therapy

Delay from first symptoms to antibiotic initiation, 
days

20.5 (±34.4) 13.5 (±17.4) 0.289 – –

Total duration, days§ 48.0 (±21.8) 38.3 (±23.0) 0.029 – –

Intravenous duration, days 16.7 (±15.8) 22.4 (±13.9) 0.007 – –

Oral route, days 30.8 (±21.4) 15.8 (±20.0) <0.001 – –

Joint drainage

Needle aspiration 49/254 (19.3) 6/25 (24.0) 0.597 – –

Surgical management 133/271 (49.0) 13/27 (48.1) 1.000 – –

Primary arthroscopic lavage/synovectomy 48/270 (17.8) 3/27 (11.1) 0.444 – –

Primary arthrotomy lavage/synovectomy 34/270 (12.5) 4/27 (14.8) 0.756 – –

Results are presented as mean±SD and number (%), unless indicated.
The main model of multivariate analysis reported in this table included age and Charlson index.
*Chemotherapy, csDMARDS, bDMARDS, immunosuppressive therapy, treatment for organ graft, in the previous 6 months.
†Not included in the multivariate model, since collinear/correlated with age.
‡Not included in the multivariate model, since highly collinear/correlated with bacteremia.
§Not included in the multivariate model, since shorter duration was linked to the early deaths (ie. before the end of antibiotic treatment).
bDMARDs, biological disease- modifying anti- rheumatic drugs; csDMARDs, conventional disease- modifying anti- rheumatic drugs; NSAIDS, non- steroidal anti- inflammatory drugs.
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is safe and not inferior to the conventional 6- week treatment in 
NJSA (SHASAR, NCT03716921). Of note, in this trial, as in 
the OVIVA trial, the duration of antibiotic in the control arm is 
of 6 weeks, demonstrating that it is still the reference standard. 
Nevertheless, we now know from the OVIVA trial, that the dura-
tion intravenous course should be shorter than the 15 days, we 
here observed since even in patients with complex bone or joint 
infections to 7 days was sufficient.27

Overall, 45% of patient had adverse joint outcome within 
1 year, in line with literature ranging from 24% to 49%.1 15 16 
Surgical drainage accounted for the half of our population, in 
line with the literature (37%–83%).1 5 28 However, evidence 
regarding the need for a systematic surgical drainage or its best 
timing is scarce. A non- operative approach of NJSA management 
has not been yet prospectively studied. By contrast with Flores- 
Robles et al who did not observe worst outcomes with medical 
or surgical management,29 in our cohort, patients undergoing 
surgery had higher rate of adverse joint outcome. However, we 
could not exclude an indication bias, since patients undergoing 
surgery probably had a more serious condition. Effectively, 

when focusing on systematic surgical joint drainage decided as 
a part of initial management, surgery was no more associated 
with worst outcome. Regarding surgical modalities, arthroscopy 
or arthrotomy, having the same effectiveness,30–33 some authors 
support that arthrotomy could be associated to a worst joint 
outcome and a longer recovery.30 31 We here found the same 
trend, even though non- significant.

Mortality raised to 9.2% in our study, in the same range of 
studies mainly including large joint NJSA,3 5 19 22 but higher than 
in studies with different recruitments reports (around 6%).1 4 
Small NJSA have different epidemiology and lower mortality.5 
As expected,3 15 19 age and Charlson’s comorbidity index were 
independently associated with 1- year mortality. Also, patients 
with bacteremia had a fourfold higher risk of mortality, as previ-
ously reported.19 Mortality raised to 18% in patients with IE. 
We are the first to report that Staphylococcus aureus NJSA had 
a worst prognosis with a nearly sevenfold higher risk of death as 
compared with Streptococcus sp. In contrast to previous report, 
polyarticular involvement was not associated with increased 
mortality.2 15 19 For the first time, we report that use of antibiotics 

Table 4 Univariate and multivariate analysis of factors associated to an adverse joint outcome

Complete local 
recovery n=153 (%)

Adverse joint outcome 
n=125 (%) Univariate analysis P Adjusted OR (95% CI) Multivariate analysis P

Demography and comorbidities

Age, years 64.0 (±17.1) 61.8 (±17.8) 0.298 0.99 (0.98 to 1.01) 0.408

Sex male 108 (70.6) 81 (64.8) 0.368 0.88 (0.49 to 1.56) 0.662

BMI>25 kg/m2 74/130 (56.9) 58/60 (58.0) 0.977 – –

Charlson’s index 1.6 (±2.2) 1.5 (±1.9) 0.547 0.96 (0.84 to 1.10) 0.595

Concomitant treatment

Corticosteroid in the previous 3 months 23/148 (15.5) 13/108 (12.0) 0.539 1.23 (0.68 to 2.22) 0.500

NSAIDs in the previous 15 days 38/144 (26.4) 38/107 (35.5) 0.156 – –

Drug increasing infectious risk* 15/145 (10.3) 9/116 (7.8) 0.615 – –

Pre- existing arthropathy on septic joint 36/143 (25.2) 35/118 (29.7) 0.502 – –

NJSA characteristics

Micro- organisms

  Streptococcus sp. 37 (24.2) 32 (25.6) 0.944 – –

  Staphylococcus aureus 71/140 (50.7) 52/120 (43.3) 0.287 – –

  Others 45 (29.4) 41 (32.8) 0.522 – –

Knee involvement 66 (43.2) 56 (44.8) 0.876 – –

Hip involvement 10 (6.5) 15 (12.0) 0.170 – –

Multiple joint involvement 12/151 (7.9) 15/121 (12.4) 0.310 – –

Bacteremia 69/146 (47.3) 46/118 (39.0) 0.221 – –

Infective endocarditis 4/106 (3.7) 1/93 (1.08) 0.378 – –

Antibiotic therapy

Delay before antibiotic initiation, days 16.9 (±28.0) 24.6 (±40.5) 0.069 1.00 (0.99 to 1.01) 0.497

Total duration 46.9 (±18.7) 49.4 (±25.1) 0.928 – –

Intravenous duration 17.3 (±15.5) 16.2 (±16.0) 0.272 – –

Oral route 29.7 (±18.8) 31.7 (±24.5) 0.633 – –

Joint drainage

Needle aspiration 26/140 (17.0) 23/114 (18.3) 0.871 – –

Surgical management† 56/151 (37.1) 77/122 (63.1) <0.001 – –

Primary arthroscopic lavage/synovectomy 21/151 (13.9) 24/121 (19.8) 0.253 – –

Primary arthrotomy lavage/synovectomy 14/151 (9.3) 21/121 (17.4) 0.072 2.05 (0.96 to 4.40) 0.064

Joint immobilisation 44/121 (36.4) 63/107 (58.9) 0.001 – –

Results are presented as mean±SD and number (%), unless indicated.
*Chemotherapy, csDMARDS, bDMARDS, immunosuppressive therapy, treatment for organ graft in the previous 6 months.
†Since overall surgical management could reflect a more serious local condition, only primary surgical management decided from NJSA diagnosis was included in the 
multivariate model to minimise risk of indication bias.
bDMARDs, biological disease- modifying anti- rheumatic drugs; BMI, body mass index; csDMARDs, conventional disease- modifying anti- rheumatic drugs ; NSAIDS, non- steroidal 
anti- inflammatory drugs.
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in the previous 3 months before admission was associated with 
mortality. This observation might reflect the frailty of patients 
who are more likely to contract multiples infectious diseases, 
and/or that antibiotics prescribed before microbiologic samples 
might complicate the diagnostic and therapeutic management of 
NJSA. Besides, antibiotics for NJSA started before microbiolog-
ical samples could have been prescribed in frailty patients with 
more comorbidities.

Our study had important limitations, such as its retrospec-
tive nature. Outcomes, obtained from medical records by each 
participating centre, might lack of standardisation and precision. 
Nevertheless, it also has some strength such as its large sample 
size and representativeness of management of NJSA in rheu-
matology departments of both tertiary care centres and general 
hospitals. Since all patients were recruited in rheumatology 
departments, we cannot exclude a recruitment bias compared 

with surgical recruitment, notably older patients with more 
comorbidities. However, in France, management of NJSA relies 
on multidisciplinary approach formalised in many centres by the 
CRIOAc (‘Centre de Référence des Infections Ostéo- articulaires 
Complexes’ - reference center for complex joint and bone infec-
tions) healthcare network,34 as observed here, with frequent 
involvement of infectious specialist (>75%) and orthopaedic 
surgeons (surgical management in ~50% of the patients).

In this study, NJSA has serious consequences with 9.2% 
mortality and 45.0% of adverse joint outcome within the year, 
increasing in older patients with comorbidities. This study 
emphasises that no antibiotic should be given before microbio-
logical diagnosis. Management of NJSA was very heterogeneous 
across the different centres. Since then, new recent guidelines 
of the French society of rheumatology on management of NJSA 
have been published9 and might have improved harmonisation 

Table 5 Univariate and multivariate analysis of factors associated to culture- negative native joint septic arthritis

Culture positive 
NJSA n=340 (%)

Culture negative 
NJSA n=22 (%) Univariate analysis P Adjusted OR (95% CI) Multivariate analysis P

Demography and comorbidities

Age, years 64.5 (±18.5) 56.7 (±19.8) 0.102 0.98 (0.96 to 1.01) 0.230

Sex male 228/340 (67.1) 15/22 (68.2) 1.000 0.81 (0.29 to 2.25) 0.687

BMI>25 kg/m2 157/276 (56.9) 8/18 (44.4) 0.432 – –

Charlson’s index 1.6 (±2.0) 1.8 (±2.6) 0.734 – –

Inflammatory rheumatic disease 4/340 (1.2) 1/22 (4.5) 0.270 – –

Crystal arthropathy 39/291 (13.4) 1/22 (4.5) 0.485 – –

Concomitant treatment

Corticosteroid in the previous 3 months 47/308 (15.3) 2/19 (10.5) 0.754 – –

NSAIDs in the previous 15 days 87/298 (29.2) 7/19 (36.8) 0.654 – –

Drug increasing infectious risk* 29/319 (9.1) 2/20 (10) 1.000 – –

Antibiotics in the previous 3 months 76/281 (26.4) 11/20 (55.0) 0.016 2.67 (1.02 to 6.95) 0.044

NJSA characteristics

Knee involvement 149/340 (43.8) 11/22 (50.0) 0.731 – –

Hip involvement 31/340 (9.1) 1/22 (4.5) 0.705 – –

Finger and toes involvement 17/340 (5.0) 4/22 (18.2) 0.033 3.46 (0.55 to 21.93) 0.187

Multiple joint involvement 34/334 (10.2) 3/22 (13.6) 0.716 – –

Maximal CRP (mg/L) 206 (±131.0) 198.2 (±118.6) 0.013 0.99 (0.99 to 1.00) 0.055

Crystal detection on synovial fluid 36/236 (15.2) 1/16 (6.3) 0.479 – –

Microbiological investigations

Synovial fluid puncture 300/339 (88.2) 18/22 (81.9) 0.488 – –

Blood cultures 326/340 (95.9) 20/22 (90.9) 0.249 – –

Synovial biopsy 42/339 (12.1) 10/22 (45.5) <0.001 – –

PCR DNAr 16 s 39/292 (11.5) 8/18 (36.3) 0.002 – –

Antibiotic therapy

Delay from first symptoms to antibiotic 
initiation, days

20.8 (±32.8) 21.2 (±45.2) 0.588 1.01 (1.00 to 1.02) 0.224

Total duration, days 47.0 (±20.6) 44.5 (±38.6) 0.325 – –

Intravenous duration, days 17.3 (±15.5) 15.8 (±14.2) 0.509 – –

Oral route, days 29.1 (±27.9) 20.6 (±39.3) 0.204 – –

Joint drainage

Needle aspiration 61/312 (19.6) 2/19 (1.0) 0.396 – –

Surgical management 161/332 (48.5) 10/22 (45.5) 0.955 – –

Outcomes

Duration of hospitalisation stay, days 22.5 (±16.5) 17.2 (±9.7) 0.171 – –

One- year mortality 25/284 (8.8) 3/21 (14.3) 0.414 – –

Adverse joint outcome within the year 116/261 (44.4) 9/17 (52.9) 0.667 – –

Results are presented as mean±SD and number (%), unless indicated.
*Chemotherapy, csDMARDS, bDMARDS, immunosuppressive therapy, treatment for organ graft in the previous 6 months.
bDMARDs, biological disease- modifying anti- rheumatic drugs; csDMARDs, conventional disease- modifying anti- rheumatic drugs; NJSA, native joint septic arthritis; NSAIDS, non- 
steroidal anti- inflammatory drugs.
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of NJSA management. Finally, whether antibiotic duration 
might be shortened or not, should be analysed in prospective 
randomised controlled trials.
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