
The case: A 56-year-old woman presents to her fam-
ily physician with a 7-day history of tenderness,
swelling and redness of 2 metacarpophalangeal
joints and 1 proximal interphalangeal joint in her
right hand. She also reports pain and redness of her
right knee that makes it difficult to walk. On exami-
nation, her right knee appears swollen and red. The
patient has a 10-year history of rheumatoid arthritis
with intermittent polyarticular flares, primarily in-
volving her wrists, fingers (metacarpophalangeal
and proximal interphalangeal joints), feet (metatar-
sophalangeal joints) and occasionally her knees.
However, the condition has been well managed with
methotrexate and hydroxychloroquine therapy. She
had no flares in the year before presentation and is
able to perform household chores and to work as a
dry-cleaning attendant. What other history, physical
examination and laboratory investigations would
you seek to distinguish a simple flare of inflamma-
tory polyarthritis from a superimposed infection?

Septic arthritis can be difficult to diagnosis, especially
when it is mistaken for a flare of pre-existing inflam-
matory arthritis. Because rheumatoid arthritis is the

most common type of inflammatory arthritis, occurring in
about 1% of the population,1 we chose to use it as an exam-
ple of inflammatory arthritis in this review of nongonococ-
cal septic arthritis. Septic arthritis in patients with rheuma-
toid arthritis was initially described by Bywaters2 and by
Kellgren and colleagues.3 The case described by Bywaters
was fistulous rheumatism. Since these initial reports, hun-
dreds of cases of septic arthritis have been documented in
patients with chronic arthritis.4 The risk factors for septic
arthritis in patients with rheumatoid arthritis are described
in Box 1. Infection as the cause of joint inflammation must
be diagnosed quickly because, if left undetected, it can lead
to rapid joint destruction. Urgent aspiration of the affected
joints is required, followed by antibiotic therapy.

The annual incidence of septic arthritis in the general popula-
tion is 2 to 5 per 100 000.5 Patients with inflammatory arthritis
are predisposed to septic arthritis. Indeed, a study in England re-
ported that 46% of patients with bacterial arthritis had a pre-
existing joint disease.6 Of these patients, 14% had rheumatoid

arthritis and less than 10% had other forms of inflammatory
arthritis. A separate study reported that patients with pre-existing
rheumatoid arthritis were at an increased risk of septic arthritis
(odds ratio 4.0, 95% confidence interval 1.9–8.3).5 The incidence
of septic arthritis among patients with pre-existing inflammatory
arthritis has not been well studied, with an estimated annual in-
cidence of 28 to 38 per 100 000,5  and a prevalence of 0.3% to
3%.7 One study suggested the annual frequency of septic arthritis
to be 0.2% among patients with rheumatoid arthritis.8 

Pathophysiology

Invasion of bacteria into the synovial space can occur pre-
dominantly by 2 routes: hematogenous spread (most com-
mon) or direct invasion.12,13 The synovium is extremely vascu-
lar and contains no limiting basement membrane: thus, there
is easy access to the synovial space. Bacteria may spread di-
rectly from adjacent osteomyelitis or from a local soft-tissue
infection, diagnostic or therapeutic procedure, or penetrating
trauma (Fig. 1). Within 24–48 hours of bacterial invasion,
dramatic infiltration by neutrophils, vascular congestion and
proliferation of cells lining the joint space become evident
[based on animal studies].12 During the week following bac-
terial invasion, persistent purulent effusion, marked synovial
proliferation, infiltration by mononuclear cells, and granula-
tion tissue and abscesses develop. Eventually, cytokine-
induced proteolytic enzymes are released, which leads to car-
tilage and bone destruction in as little as 10 days.12 The end
result is joint destruction and systemic sepsis.
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Box 1: Risk factors for septic arthritis in patients 
with rheumatoid arthritis 

• Increased age (≥ 80 years)5,9 

• History of chronic disease9 

• Superficial skin ulceration or other minor primary 
infection5,9 

• Oral carriage of Staphylococcus aureus10 

• Prosthetic joint5,7 

• Diabetes5 

• Biologic agent therapy11 



Patients with rheumatoid arthritis have reduced phagocytic
function that may predispose them to septic arthritis.14–16 Al-
though the most common pathogens that cause septic arthri-
tis are members of the gram-positive Staphylococcus and
Streptococcus genus, gram-negative bacteria infections occur
in about 30% of cases. Other organisms, such as anaerobes
and fungi, may also cause septic arthritis. Bacteria, especially
staphylococci, may colonize prosthetic joint surfaces.17 The
virulence factors of the different types of microbial pathogens,
impaired host immunity and the presence of prosthetic joints
all act to increase the difficulty of eradicating the infection.

Diagnosis

The classic presentation of septic arthritis is a single, acutely
hot, swollen and painful joint (in 80%–90% of cases);18 how-
ever, patients with inflammatory arthritis may not present
classically. A polyarticular pattern may be seen in 10%–20%
of cases. The knee joint is involved in about 50% of cases. As-
sociated clinical features include an extra-articular site of in-
fection, reduced joint function, toxic appearance and fever. A
history of injection drug use, an immunocompromised state,
recent surgery or the presence of indwelling catheters may in-
crease the likelihood of septic arthritis.18

Septic arthritis should be considered if a patient with
rheumatoid arthritis has a flare of joint inflammation, with ei-
ther a monoarticular or a polyarticular distribution. Although
the knee is most commonly affected, other large and medium
joints can also be affected.6,8,18 Fluid from the joint should be
aspirated if the flare is more severe than usual, if there is a
significant loss of joint function (e.g., the patient requires
crutches), if the joint is red, or if the patient has systemic
symptoms (e.g., fever, night sweats). The presentation may

be more subtle in patients who are taking glucocorticoids,
disease-modifying antirheumatic drugs or biologic agents.

It is essential that the aspirated fluid be sent for microbial
examination (e.g., Gram’s staining, culture, cell count) before
initiation of therapy.19 Accurate identification of the pathogen
becomes more challenging if fluid is aspirated after empiric an-
tibiotic therapy is started. Identification of the pathogen may be
aided by simultaneous blood culture and by culture of other po-
tential sites of infection.20,21 The leukocyte count (from synovial
fluid) is considered elevated if it is greater than 20 × 109/L, and
markedly elevated if it is greater than 50 × 109/L (Table 1).18,22 If
septic arthritis is suspected, a negative result of Gram’s stain-
ing should not delay the start of empiric antibiotic therapy. If
the initial bacterial culture is negative, a biopsy may be consid-
ered to test for slower growing organisms such as mycobacte-
ria or fungi. In the future, polymerase chain reaction may aid in
early diagnosis. An elevated peripheral leukocyte count and ele-
vated levels of inflammatory markers (e.g., erythrocyte sedi-
mentation rate, C-reactive protein) may also be supportive, but
not diagnostic, of septic arthritis.6,23

Radiologic investigations such as bone and gallium scans
are often not helpful at the onset in distinguishing between
infectious arthritis and inflammatory arthritis in patients with
underlying inflammatory arthritis. Radiologically guided as-
piration may be required for technically difficult joints, such
as the hip or sacroiliac joints.

Treatment

The goal of treatment is to rapidly eradicate the infection and
to protect the joint. Ideally, the choice of treatment is based on
the result of the Gram’s staining.24 If the initial result shows
that gram-positive organisms are present, cefazolin (for 
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Fig. 1: Routes of bacterial invasion into a joint. Adapted from Lidgren.13

Li
an

ne
 F

ri
es

en
 a

nd
 N

ic
ho

la
s 

W
oo

lr
id

ge



community-acquired infections) or vancomycin (for nosoco-
mial infections) should be used. However, if Gram’s staining
shows gram-negative bacteria, a third-generation
cephalosporin should be used. If there is suspicion of
Pseudomonas infection (e.g., in injection drug users), double
coverage with ceftazidime and gentamicin is warranted. If
Gram’s staining does not show bacteria yet septic arthritis is
still suspected, the patient should be given cefazolin and gen-
tamicin while waiting for the results of the cultures. The dura-
tion of therapy is generally prolonged. Parenteral therapy for
2–6 weeks followed by oral therapy is common.7 Longer courses
of therapy are required for the treatment of complications, such
as adjacent osteomyelitis, or causitive etiologies, such as infective
endocarditis.18 Shorter courses may be considered for infections
by organisms that are susceptible in vitro to orally administered
agents with high bioavailability (e.g., fluoroquinolones).

It is important to remove as much of the infected fluid as
possible from the joint. Depending on the location, fluid can
be removed by repeated needle aspiration (e.g., knee), or by
arthroscopic or open drainage of the joint. There have been
no randomized controlled trials comparing the different
forms of drainage; however, most joint infections can be
managed by repeated needle aspiration. Arthroscopy and
open arthrotomy should be considered when there is adjacent
osteomyelitis, or when initial aspiration is unsuccessful or in-
complete (e.g., loculated effusions).24

Limited mobilization with range-of-movement exercises
is indicated when antibiotic therapy is started. After the in-
flammation has been reduced, more active physical therapy
can be started.24

Alteration of risk factors for septic arthritis is an important
consideration. This may include treatment of comorbidities
such as diabetes and the management of coexisting infec-
tions. The removal of joint prostheses should strongly be
considered, as should discontinuation of immunosuppres-
sant therapy (particularly newer biologics).13

Case revisited

Additional medical history was obtained, and the patient was
examined fully. The patient denied factors that might predis-

pose her to septic arthritis, including intravenous drug use, or
adjacent skin trauma or infection. She also denied having
other sites of infection or skin ulceration. The patient was not
diabetic, nor did she have any prosthetic joints, urinary
catheters or recent surgeries. She was not taking glucocorti-
coids or biologic agents. Apart from her musculoskeletal
symptoms, she had felt vaguely unwell the week before pres-
entation and felt that she was getting “worse.” The patient re-
ported having intermittent night sweats. On presentation she
was afebrile and normotensive but had tachycardia
(102 beats/min). Findings on physical examination, including
examination of the cardiopulmonary and dermatologic sys-
tems, were unremarkable. The patient’s right knee joint was
the most inflamed; the aspirated fluid was cloudy and yellow,
with a leukocyte count of 86 × 109/L. The results of Gram’s
staining showed clusters of gram-positive cocci that were
later identified as Staphylococcus aureus. The patient was ad-
mitted to hospital,  and intravenous cefazolin therapy was
started. Fluid was removed from the knee by needle aspira-
tion daily for the first few days and less frequently as the effu-
sion settled. 
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Table 1: Characteristics of synovial fluid in rheumatic diseases 

Characteristic Normal 
Non-

inflammatory 
Rheumatoid 

arthritis 
Gout or 

pseudogout Septic arthritis Hemorrhagic 

Colour Transparent Transparent Translucent 
or purulent 

Translucent or 
purulent 

Purulent Bloody 

Viscosity High High Low Low Variable Variable 

Gram’s staining Negative Negative Negative Negative Positive Positive 

Bacteria culture Negative Negative Negative Negative Positive Positive 

Leukocyte count, × 109/L  < 0.2 0.2–2 2–10 2–40 > 50 0.2–2 

Neutrophils, % of 
leukocytes 

< 25 < 25 > 50 > 50 > 75 50–75 

Crystals Negative Negative Negative Positive Negative Negative 

Reprinted from Shojania.21 

Key learning points

Diagnosis and treatment
• Consider septic arthritis in any patient with inflammatory

arthritis who presents with a joint flare, particularly if one
joint has flared more often than others

• Fluid should be aspirated if the flare is more severe than
usual, if there is a substantial loss of joint function, if the
joint is red or if the patient has systemic symptoms

• Aspiration is the most important part of both diagnosis
and management

• Initiate empiric antibiotic therapy after aspiration, and
narrow antimicrobial coverage once microbiology results
are known

Consequences
• If septic arthritis is untreated, cartilage and bone destruc-

tion occurs in as little as 10 days. The end result is joint de-
struction and systemic sepsis
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