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What are the most important signs of treatment failure during treatment for septic arthritis in
native joints (SANJO)?

Based on the limited evidence available in the literature and with expert-based input, we recommend
looking out for the following signs indicating treatment failure:

A Clinical signs: persistent pain and/or local signs of inflammation (including presence of purulent
discharge) and/or systemic signs of infection and/or deteriorating joint function

B Serology: CRP not decreasing or rather increasing (WBC count)

C Synovial fluid at re-aspiration: elevated WBC count and percentage polymorphonuclear leucocytes,
persistently positive microbial cultures

The clinician should primarily monitor the clinical, serological, and synovial signs of treatment failure. In
case of prolonged treatment failure, imaging modalities may be able to demonstrate adjacent tissue
damage.

Which key elements should be addressed for you when evaluating the treatment outcome of
native joints after septic arthritis (SANJO)?

Based on the limited evidence available in the literature and with expert-based input, we recommend
taking into account at least the following when evaluating treatment outcome:

1 parameters related to remaining joint function

2 the need for further surgery in the short, middle long and long term

3 eradication of infection to safely proceed to joint replacement for severe joint damage
4 increased mortality rates
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Addendum / Supplemental information

Treatment Failure and Evaluation Outcome

Septic arthritis of a native joint should be seen as an acute septic condition with potentially devastating
sequelae(1) and for that reason it requires immediate medical attention and prompt surgical treatment.
Timing appears to be of essence in light of the inevitable buildup of bioburden but despite adhering to
this principle deployed, remedial actions do not necessarily lead to a short and a long-term successful
outcome. Defining the latter is one thing, defining what should be considered treatment failure is another.
Unfortunately, there is sparse literature and a lack of high-quality evidence to outline this framework of
definitions. In order to facilitate some attempt in the runup towards this goal, two basic questions should
assist to evaluate treatment failure in non-responders and treatment outcomes. Subsequently,
recommendations might follow.

1. Question 1: What are the most important signs of treatment failure during treatment for
septic arthritis in native joints?

Question 1.1: How to define treatment failure for an acute or a chronic infection nonresponding
to standard first-line treatment with antibiotics and an invasive procedure or surgery?

For this purpose, a large internet database was thoroughly searched for during the two decades i.e.,
from 2000 to 2021 (March) with papers and abstracts mainly in English. Subsequently, a manual
analysis of references of eligible articles was performed.

Terms of interest/keywords: Treatment failure, definition, native septic arthritis.

Objective: To determine whether a general definition to define treatment failure after the first medical
and surgical treatment of native septic arthritis does exist.

Results:

Few studies have addressed failure of treatment of native joint septic arthritis (NJSA) and definitions
do vary. In the bibliographic review, just seven papers were found defining failure. They are as follows:

* In a paper from New Zealand published in 2020 (coding based retrospective study on large
(302 episodes) and small (250 episodes) native joints) treatment failure was defined as: any
death within 90 days of index admission; relapse; reinfection; amputation, excision arthroplasty,
or arthrodesis of an involved joint for ongoing infection; or readmission to hospital for ongoing
NJSA. Relapse was defined as readmission for NJSA of the previously infected joint, with the
same organism isolated or negative culture. Reinfection was defined as NJSA of the same joint
caused by a different organism. (1)

* Treatment failure in a paper from Spain in 2015 (single center retrospective study with 186
patients) was defined as death, admission to the intensive care unit, the need for surgery after
72 h of initial treatment or readmission to the hospital for the same reason (2).

* In a French retrospective cohort study published in 2014 on methicillin sensitive
Staphylococcus Aureus bone and joint infections treatment failure in sixty-six patients included
i) persisting infection under appropriate antimicrobial therapy; and/or ii) relapse after
antimicrobial therapy disruption (3).

* In a North American study (2015) with 128 adult patients and 132 native joints, any of the
following signs or symptoms -developing during the postoperative period- were considered a
recurrence of infection and thus failure of a single surgical debridement: persistent purulent
discharge, from a drain or incisional site(s), increasing pain, decreasing range of motion,
persistent fevers, or persistent elevation of serologic inflammatory markers (4).

* In a Korean single center study (2020) with 97 patients, postoperative recurrent infection of the
adult native shoulder was confirmed by the following: recurrent clinical manifestations including
aggravated pain and fever. Ominous laboratory evidence in the patient’s blood test included an
elevated WBC count, ESR, and CRP level. In aspirated joint fluid, a WBC count of greater than
50,000 cells/mL would be suggestive for a recurrent infection (5).
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* Failure was defined after medical treatment and/or surgical treatment in a paper on native hip
(25) and knee (72) joint septic arthritis from France (2021). Medical treatment failure was
defined as the need for surgery despite adequate antibiotic treatment for a period of 7 days.
Surgical treatment failure was defined as the need for a second surgical intervention after a
similar time lapse. Patients for whom surgery was delayed after one or two needle aspirations
were included in the medical group, unless they had surgery during the first 7 days. In that
case, they were included in the surgical group. Surgery required after 7 days was then
considered a treatment failure. Also, death or amputation was considered a treatment failure
(6).

* In a Spanish paper (2020) on Staphylococcus native joint arthritis in 29 patients, treatment
failure was defined as any situation in which the objective of successfully treating the infection
was not met, including death related to the infection, relapse or persistence of the infection after
four weeks of treatment (7).

In conclusion this literature review appears to harness case series studies only. Further, the

definition of treatment failure for native septic arthritis is not universally accepted, let alone standardized.
In aforementioned papers, authors have attempted to partially define treatment failure. Additional
research is needed to standardize the definition of failure and outline concepts of persistent lack of
source control.
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2. Question 2: Which key elements should be addressed for you when evaluating the
treatment outcome of native joints after septic arthritis (SANJO)?

Results:

A literature search on treatment outcome produced the following. Bauer et al (1) in France reported in
a retrospective cohort study on fifty-three cases of NJSA (31 knees and 22 hips) treated by arthroplasty.
The final results were assessed in terms of functional outcome (on PMA functional score for hips and
IKS score for knees) and successful eradication of infection. Two-stage arthroplasty was successful in
26 of the 30 cases of evolutive septic arthritis (87%), while the 1-stage procedure was successful in 22
of the 23 cases of quiescent septic arthritis (95%) (NS). Functional results were very good. No significant
difference in functional outcome or successful eradication of infection was found between the 1- and 2-
stage procedures. No significant difference in final outcome in terms of infection eradication was found
between knees and hips. No clinical, microbiological, or treatment-related criteria emerged as risk
factors for septic failure.

Sultan et al (2) reported in the USA in a multicenter retrospective cohort study on the risk and associated
risk factors of a periprosthetic joint infection in patients with a history of treated same-joint native joint
septic arthritis. The final cohort included 62 patients who had a mean follow-up of 4.4 years (range, 3
months—17 years) from the time of TJA. A total of 21 patients (34%) had less than 2 years of follow up,
including six (10%) mortalities. In total, eight patients (13%) died during the study period, none of which
were due to PJI. In patients with a history of treated same-joint native septic arthritis, the proportion of
PJI was five of 62 patients (8%). Patients with history of native joint infections are at higher risk of PJI,
especially smokers. A minimum interval of 2 years from the time of resolving native joint septic arthritis
to TJA appears to be a safer option. Medical optimization of comorbidities that may confer additional
risk, such as diabetes, becomes exceptionally important in these patients.

Maneiro et al (3) in Spain evaluated in a retrospective single-center study with 186 patients’ treatment
failure for NJSA as primary outcome. Secondary outcomes included mortality, complications,
endocarditis, bacteremia, hospital readmission and the duration of the hospital stay. The median age
was 64 years, and the percentage of male patients was 68.9%. Predictors for treatment failure were a
Staphylococcus aureus infection, endocarditis, and the involvement of joints difficult to access with
needle drainage. Predictors for increased mortality were age, the leucocyte count at baseline,
bacteremia, diabetes mellitus and chronic renal failure. According to the authors, the predictors for
treatment failure were joint-related factors and systemic complications, whereas conditions related to
the host's immune competence, such as age and comorbidities predict increased mortality.

Huang et al (4) investigated in a national cohort study the incidence, site-specific mortality, and
prognostic factors of native septic arthritis (SA) in Taiwan. A total of 31 491 patients were identified as
having SA, the most common site of infection being the knee (50.1%), followed by the hip (14.4%), other
sites (26.8%), the shoulder (5.5%) and multiple sites (1.2%). The 30-day, 90-day and 1-year mortality
rates were 4.3, 8.6 and 16.4% respectively. Predictors for mortality were hip infection, shoulder infection,
multiple-site infection, being male, age 265 years old and comorbidities.

Abram et al (5) reported in a retrospective cohort study in patients who received arthroscopic knee
washout for septic arthritis in England to determine the risk of mortality and adverse joint outcomes
following septic arthritis of the native knee. A total of 12 132 patients were included (mean age 56-6
years of whom 4307 (36%) were female. Secondary septic arthritis diagnosis versus primary diagnosis
was associated with an increased odds ratio for mortality. With at least 1 year follow-up, at one year 15
had had an arthrodesis, 46 patients had an amputation, and 152 patients had been scheduled for an
arthroplasty. Within 15 years, 159 of 1816 patients had received an arthroplasty, corresponding to an
annual risk of arthroplasty that was about six times that of the general population.

This literature search on treatment outcome produced a few papers highlighting the three most important
parameters to assess outcome after treatment cycles. The first parameter relates to the remaining
functionality of the affected joint affects and how this functionality impacts the quality of life of the patient
and activities of daily living. In order to do this assessment, validated outcome score systems for at least
the major joints such as hip, knee, shoulder, elbow and wrist are available in tandem with quality-of-life
scoring. Assessment of joint function should be continued for at least 2 years (1,2). As a consequence
of significant functional deterioration, the diseased joint and adjacent soft tissue and bone structures in
large joints might require adequate surgical site removal with a treatment strategy of a 2-stage joint
replacement within this two-year period. After this period, a relatively successful outcome by a single
stage joint replacement could be achieved subject to absence of persistent native joint infection as
demonstrated by a stable clinical status and favorable serology and synovial fluid analysis.
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The second key element when evaluating the treatment outcome of native joints after septic arthritis
refers to the need for additional surgical remedial action to deal with the sequelae, i.e. corrective
osteotomies after partial growth plate arrest in skeletally immature patients, open total synovectomies,
capsular and joint contracture releases, resection arthroplasties, arthrodesis and joint replacements in
adults.

The third key element appears to be increased mortality. Predicting factors for this devastating outcome
in the papers studied were hip infection, shoulder infection, multiple-site infection, being male, age 265
years old and comorbidities (diabetes mellitus and chronic renal failure) (3,4). A diagnosis of a
secondary septic arthritis versus a primary one was also associated with increased mortality (5).
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In line with other nonspecific patient related outcome scoring systems such as the Musculo-Skeletal
Tumor Rating Scale (MSTS-87) or the Toronto Extremity Salvage Score (TESS) and joint specific
outcome scoring systems such as e.g. the Knee Society Score, the Harris Hip Score, the AO Foot Ankle
Score, the disabilities of the arm, shoulder and hand (DASH) questionnaire, the Constant-Murley
Shoulder Score, the development of integrated and validated outcome scoring instruments for septic
arthritis of the native joint would be beneficial to compare treatment modalities and to determine failure
VErsus Success.

Inclusion of quality of life measurement scales such as the ASK (Activity Scale for Kids), the SRS
(Session Rating Scale for Kids), WorldHealthQuality of Life Toolkits, the 36 or 12 Short Form Health
Survey ... should be evident.

Further research with at least well-designed cohort or case-control studies is required to provide more
robust quality of evidence.



