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ABSTRACT. Objective. To determine the epidemiology, clinical features, and microbiology of adult native joint
septic arthritis in Canterbury, New Zealand, over a 5-year period in individuals with and without an
underlying rheumatic disorder.
Methods. Patients with native joint septic arthritis were identified retrospectively and classified by
Newman’s criteria. The clinical characteristics were described and comparisons made between those
with and without underlying rheumatic disease. 
Results. Two hundred forty-eight cases of native joint septic arthritis (mean age 60, range 16–97 yrs)
were identified with an overall incidence rate of 12.0/100,000/year (95% CI 10.6–13.6). Yearly
incidence increased with age to a maximum of 73.4/100,000 in those > 90 years of age. Septic arthritis
was iatrogenic in 16.9% of cases while 27% had an underlying inflammatory arthritis including gout
(14.9%), calcium pyrophosphate disease (8.5%), and rheumatoid arthritis (4%). Few patients were
taking immunosuppressant therapy, with just 1 taking a biological agent. Staphylococcus aureus was
the most commonly identified organism. Those with underlying inflammatory arthritis were signifi-
cantly older (73.6 yrs vs 55.6 yrs; p < 0.001), more likely to be female (55.2% vs 26.0%; p < 0.001),
and to have septic polyarthritis (16.4% vs 4.4%; p = 0.002). The 30-day mortality was 2%, increasing
to 6% at 90 days. 
Conclusion. The incidence of septic arthritis in Canterbury, New Zealand, is higher than in previous
studies. Crystal arthropathy commonly coexisted with infection although autoimmune arthritis and
immunosuppression was less of a factor than anticipated. (First Release November 1 2015; 
J Rheumatol 2015;42:2392–7; doi:10.3899/jrheum.150434)

Key Indexing Terms:
SEPTIC ARTHRITIS                                 EPIDEMIOLOGY                                NEW ZEALAND
NATIVE JOINT CRYSTAL ARTHROPATHY

From the Department of Rheumatology, Immunology and Allergy, the
Department of Infectious Diseases, and Decision Support, Christchurch
Hospital; the Department of Pathology, and the Department of Medicine,
University of Otago; Canterbury Health Laboratories, Christchurch, New
Zealand.
N. Kennedy, MB ChB, Clinical Immunology/Rheumatology registrar,
Department of Rheumatology, Immunology and Allergy, Christchurch
Hospital; S.T. Chambers, MB ChB, MD, MSc, FRACP, Professor of
Infectious Diseases, Department of Pathology, and Department of
Medicine, University of Otago, and Department of Infectious Diseases,
Christchurch Hospital; I. Nolan, Medical student, Department of
Medicine, University of Otago; K. Gallagher, infectious diseases nurse,
Department of Infectious Diseases, Christchurch Hospital; A. Werno, MD,
PhD, FRCPA, Medical Director, Microbiology, Canterbury Health
Laboratories; M. Browne, Decision Support, Christchurch Hospital; 
L.K. Stamp, MB ChB, FRACP, PhD, Department of Rheumatology,
Immunology and Allergy, Christchurch Hospital, and Department of
Medicine, University of Otago.
Address correspondence to Prof. L.K. Stamp, Department of Medicine,
University of Otago, P.O. Box 4345, Christchurch 8140, New Zealand. 
E-mail: Lisa.Stamp@cdhb.health.nz
Accepted for publication August 10, 2015. 

Septic arthritis is an uncommon but important cause of a
painful swollen joint. Prompt recognition of infection and
institution of appropriate drainage procedures and antibiotic

treatment are essential to minimize irreversible joint damage.
Even with treatment, septic arthritis has a reported mortality
rate of 11%, increasing to 19% in patients older than 60
years1,2. The incidence of septic arthritis in Western countries
is considered to be rising, with increasing age, medical
comorbidities, skin infections, orthopedic procedures, and
underlying rheumatic disease all being important risk
factors3,4. 
There are a number of possible reasons rheumatic disease

predisposes to septic arthritis. Structurally abnormal and
inflamed joints are likely more prone to bacterial colonization
both from hematogenous spread and direct infiltration5.
Patients with underlying joint disease are more likely to have
joint procedures performed, and depending on the underlying
cause, may have abnormal immune function either due to the
disease itself or its treatment with disease-modifying agents.
Over the last decade the treatment of rheumatic diseases such
as rheumatoid arthritis (RA) has been revolutionized by
newer biological therapies that may increase the risk of joint
infection6. 
For such an important condition, there are few large
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studies of native joint septic arthritis. To address this we
undertook a retrospective population-based study of the
yearly incidence, demographics, microbiological causes, and
underlying rheumatic conditions in Canterbury, New
Zealand, over the 5-year period 2009-2013.

MATERIALS AND METHODS
Data sources and population. Christchurch District Health Board (CDHB)
provides public healthcare for 482,000 patients, with 71% living in urban
Christchurch, New Zealand’s second-largest city. Acute and tertiary level
care is primarily provided at Christchurch Hospital, with Ashburton Hospital
south of Christchurch being the only other acute-care facility. CDHB
operates a number of other facilities across the region providing elective,
rehabilitation, and psychiatric services. The CDHB maintains a common
database for all institutions for which it is responsible. No private hospitals
provide acute inpatient care, and so are unlikely to care for patients with
septic arthritis. 

All cases of septic arthritis were identified through an International
Classification of Diseases (ICD), 10th edition, code search of discharge
summaries using septic arthritis specific codes M00.0–M00.9. A database
used by the infectious disease department with information on patients
treated in the community with intravenous antibiotics was also searched.
From the ICD-10 code search, 1191 potential cases were identified, with a
further 348 from infectious disease records. After excluding duplicates,
patients younger than 15, and nonresidents, the remaining 602 notes were
reviewed by a single rheumatology trainee adjudicated by a professor of
infectious diseases for a small number of cases (Figure 1). Estimated adult
population data for the CDHB region by sex and 5-year age group of each
study year were obtained from Statistics New Zealand.
Data collection, definitions, and statistical analysis. Patients were defined
as having septic arthritis using modified Newman’s criteria7. The essentials
of this definition are (1) Group A: microbial pathogen isolated from synovial
fluid (SF) or joint tissue; (2) Group B: clinical features of septic arthritis
with organism isolated from other source such as blood, urine, or swabs; (3)
Group C: clinical features of septic arthritis with radiological evidence of
septic arthritis or turbid SF aspirate from joint. 

Patients with septic arthritis of the spine or chronic osteomyelitis were
excluded from analysis. Only the first episode of septic arthritis for any 1
patient in the 5-year period was included.

Data were collected on patient age, sex, and ethnicity. A Charlson comor-
bidity score was generated by the CDHB clinical records department from
electronic notes8. This score includes 22 major medical comorbidities and
was used as an indicator of underlying comorbidities. Clinical data including
presence of underlying inflammatory arthritis, joints involved, recent
injection or instrumentation, and immunosuppressive treatment were
recorded from the medical records. Patients were considered to have gout
or calcium pyrophosphate disease (CPPD) if they had a medical history of
these conditions or had monosodium urate or CPP crystals identified on SF
microscopy. Diagnosis of other underlying joint pathology was based on
clinical notes including those of the CDHB Department of Rheumatology,
Immunology, and Allergy. 

All data were collected in a systematic manner and entered into a
database for analysis. A combination of descriptive and comparative statistics
was used. All statistical analysis was completed using GraphPad (GraphPad
Software Inc.). The chi-squared test was used for categorical variables and
the Mann-Whitney U test was used for continuous, non-normally distributed
data. Incidence rates were calculated by dividing the number of cases per
year by the yearly adult Christchurch population. Ethical approval was given
by the University of Otago Human Ethics committee (HD13/01). 
Microbiological identification of septic arthritis cases. All diagnostic
samples were taken as clinically indicated and processed at Canterbury
Health Laboratories in the routine diagnostic microbiology laboratory. All
specimens were examined microscopically by gram stain and Ziehl–Neelsen
stain if the gram stains were negative. Organisms were identified to species
level by traditional methods using biochemical profiles or matrix-assisted
laser desorption ionization time-of-flight mass spectrometry. Susceptibility
testing was performed in accordance with Clinical and Laboratory Standards
Institute. Special culture techniques, such as for mycobacterial species, were
performed when clinically indicated. These included atypical clinical features
at presentation, travel history, or failure to respond to initial treatment.
Identification of species by 16S ribosomal sequencing was performed in
culture-negative cases if indicated on discussion with clinicians. 

RESULTS
Demographics. There were 248 confirmed cases of septic
arthritis over the 5-year period 2009–2013 (Figure 1). Of
these, 162, 43, and 43 met Newman’s criteria A, B, and C,
respectively (Table 1). 
The number of cases per year ranged from 34 to 64. The

crude incidence rates were 8.3, 11.2, 15.6, 12.8, and 12.2 for
each year (Figure 2). Incidence progressively increased with
patient age (Figure 3). In the group as a whole, significantly
more men had septic arthritis [males 166/248 (66.9%) vs
females 82/248 (33.1%); p < 0.001]. Ages and ethnicities are
reported in Table 1.
Clinical characteristics. Septic arthritis affected a single joint
in 229 cases (92.3%). The most common joints involved were
shoulder [53 (21.4%)], knee [52 (21%)], and the small joints
of the hand [37 (14.9%)]. An underlying inflammatory
rheumatic disease was present in 67 patients including gout
[37 (14.9%)], CPPD [21 (8.5%)], and rheumatoid arthritis
[10 (4%)]. Of these patients, 11 were taking prednisone
therapy, with a median dose 6 mg per day (range 5–60 mg),
10 were taking methotrexate, 3 hydroxychloroquine, and 1
each sulfasalazine and leflunomide. Just 1 patient was taking
a biological agent [adalimumab (ADA)]. Infection was iatro-
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Figure 1. Flow chart for gathering cases of septic arthritis. ICD 10:
International Classification of Diseases, 10th ed.; ID: infectious disease.
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genic in 42 cases (16.9%), with 11 (4.4%) patients having a
recent intraarticular injection and 31 (12.5%) having recently
had a surgical procedure [rotator cuff repair (15), arthroscopy
(5), fracture fixation (7), or other (4)]. Of these iatrogenic
cases, organisms were identified from synovial aspirate in all
cases following intraarticular joint injection and in 23
postsurgical procedure cases. One patient was human immun-
odeficiency virus–positive. Three patients met the Dukes
criteria for endocarditis. 
Microscopic examination for crystals was performed on

synovial aspirate in 128 cases (51.6%). Dual pathology with
both septic arthritis and crystal arthritis was present in 33 of
these cases. Monosodium urate crystals were seen in 16
(10.7%), CPP in 19 (12.8%), and both monosodium urate and

CPP in 2 (1.3%) SF aspirates. Of the cases of concurrent
septic and crystal arthritis, 32/33 (97.0%) cultured organisms
from either SF aspirate or blood culture. The median synovial
white blood cell (WBC) count for those with concurrent
septic and crystal arthropathy in our study was 38,250/mm3,
with 2/13 (15.4%) having a WBC < 10,000/mm3. 
Bacterial species were identified in 205 cases (82.3%). Of

these, 115 (56.1%) were Staphylococcus aureus. Two of these
were methicillin resistant. The other bacteria isolated are
shown in Table 2. 
The mortality at 30 days was 2%, increasing to 6% at 90

days. The mean age of those who died at 90 days was 79.5
years (range 25–97). Positive blood cultures were present in
52.2% of cases who died at 90 days. At the time of reporting,
78% of patients were alive after a median length of followup
of 40 months (range 14–74 mos). There was no significant
difference in mortality stratified by the Charlson index at
presentation. 
Comparison of cases with and without underlying rheumatic
disease. Those with underlying rheumatic disease were older
(mean 73.6 vs 55.6 years; p < 0.001) and more likely to be
female [35/67 (52.2%) vs 47/181 (26%); p < 0.001]. The
distribution by Newman’s criteria was similar (A 50/67, B
8/67, and C 9/67). Septic polyarthritis was more common
[11/67 (16.4%) vs 8/181 (4.4%); p = 0.002] although the joints
involved followed a similar pattern. There was no difference
in the proportion of organisms that caused septic arthritis. 

DISCUSSION
The overall incidence rate of native joint septic arthritis was
12.0/100,000 over the 5 years of this study. This is higher
than previously reported studies of Western European popula-
tions in which a rate of 4–10/100,000, including prosthetic
joint infections, has been reported4,5,9. In each of these
studies, prosthetic joint infection involved 8–10% of cases.
There are a number of possible reasons for the increased
incidence in our population. Because this study was done in
a single district health board with multiple methods of case
identification, it is unlikely that a significant number of cases
would be missed. Because the incidence of septic arthritis is
increasing, older studies likely underestimate current
incidence4. Our population has a high proportion of elderly
patients and it is recognized both in this study and others that
risk of septic arthritis increases with age2. Finally, New
Zealand has a high and increasing rate of bacterial infections,
which would increase the risk of septic arthritis through
hematogenous and direct spread10.
No previous studies have documented the incidence of

septic arthritis in New Zealand. One previous Australian study
gave an incidence rate of 9.2/100,000, with a rate of
29.1/100,000 in the indigenous aboriginal population11. In
comparison, our study did not suggest New Zealand Maori
have an increased risk of septic arthritis compared to the
general population.
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Table 1. Patient demographics. Data are n (%) unless otherwise indicated.

Characteristics

No. cases 248
Newman’s criteria

A 162 (65.3)
B 43 (17.3)
C 43 (17.3)

Age, yrs, median (range) 60 (16–97)
Male/female 166/62 (66.9/33.1)
Ethnicity

NZ European 184 (74.2)
Other European 22 (8.9)
NZ Maori 21 (8.5)
Pacific islander 11 (4.4)
Asian 4 (1.6)
Other 6 (2.4)

Charlson comorbidity index score
0 179 (72.2)
1 21 (8.5)
2 25 (10.1)
3 and greater 23 (9.3)

Joint 
Single 229 (92.3)
Multiple 19 (7.7)
Shoulder 53 (21.4)
Knee 52 (21)
Hand 37 (14.9)
Hip 26 (10.5)
Wrist 20 (8.1)
Ankle 18 (7.3)
Elbow 17 (6.9)
Foot 17 (6.9)
Sternoclavicular 9 (3.6)
Sacroiliac joint 8 (3.2)
Acromioclavicular 7 (2.8)

Underlying inflammatory joint disease 
Gout 37 (14.5)
CPPD 21 (8.5)
Rheumatoid arthritis 10 (4)
Connective tissue disorder 4 (1.6)
Polymyalgia rheumatica 2 (0.8)
Vasculitis 1 (0.4)
Spondyloarthropathy 1 (0.4)

NZ: New Zealand; CPPD: calcium pyrophosphate disease.
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In 7.7% of cases, infection involved multiple joints,
highlighting that polyarthritis does not exclude infection as
the underlying cause. This is particularly true if the patient
had an underlying inflammatory arthritis (16.4% of such
cases had septic polyarthritis). 
An underlying inflammatory rheumatic disease and in

particular crystal arthropathy commonly coexisted with
infection. There are likely multiple mechanisms by which
underlying joint disease increases the risk of septic arthritis.
Inflamed joints are likely more prone to bacterial colonization
both from hematogenous spread and direct infiltration5.
Patients with underlying joint disease are more likely to have
joint procedures performed, and depending on the underlying
cause, may be taking immunosuppressant therapy. 

RA has previously been identified as a risk factor for
septic arthritis, although the extent of this is not well defined.
Weston, et al9 reported that 16% of their cases of septic
arthritis had RA while Edwards, et al12 reported a 12.9-fold
increase in septic arthritis in patients with RA compared to
controls. While we do not have data on the local prevalence
of RA, the prevalence in similar European populations is
estimated at 0.5–1.1%13, which would suggest a 4- to 8-fold
increase in incidence of septic arthritis in patients with RA.
Few patients with septic arthritis were taking immunosup-
pression, with only 1 patient receiving a biological agent, the
anti–tumor necrosis factor (TNF) inhibitor ADA. Over the
period of our study, the rheumatology department issued 298
prescriptions for biological therapy, making it unlikely that
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Figure 2. Crude incidence rates of septic arthritis for each year of the study.

Figure 3. Crude incidence rates of septic arthritis by age group.
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this case represents a worrisome safety signal for septic
arthritis. Galloway, et al6 estimated the risk of septic arthritis
in those with RA treated with anti-TNF therapy is double that
of patients receiving traditional disease-modifying agents. 
Our study along with others has revealed an association

between septic and crystal arthropathy and highlighted that
the presence of crystals on aspirate does not rule out septic
arthritis14,15. In our study, 58 patients (23.4%) were either
known to have a crystal arthropathy or had crystals identified
through SF analysis. Because septic arthritis and crystal
arthritis can present with a similar clinical pattern of inflam-
matory monoarthropathy or polyarthropathy, with or without
fever, differentiating the 2 can present a diagnostic challenge.
Neither the number of joints involved nor the SF WBC count
can reliably differentiate those who may have concurrent
infection, so a high degree of suspicion is warranted. Even
when a patient is known to have a crystal arthropathy or has
crystals identified by microscopy, it is imperative that septic
arthritis be considered as a differential and that all aspirates
are cultured. 
Iatrogenic infections are an important and increasing cause

of joint infections4. The risk of septic arthritis is estimated at
1/20,000–1/500,000 for arthrocentesis and 1/50–1/200 for
arthroscopy4. In our study, 16.9% of cases were iatrogenic,
with 4.4% having a recent joint injection and 12.5% having
a joint procedure including rotator cuff repair and arthro-
scopy. This rate corresponds favorably to Geirsson, et al4,
who reported iatrogenic infection being the cause of 41.8%
of cases of septic arthritis in Iceland. Clinical experience and

proper aseptic technique are of great importance when
performing arthrocentesis, although optimal sterilization and
technique have not been extensively studied16. 
As in other studies of septic arthritis, S. aureus was the

dominant infecting organism4,5,9,11,14,17. Of interest, 9 out of
10 cases of Propionibacterium acnes infection involved the
shoulder; all of these patients had undergone recent rotator
cuff procedures. P. acnes is a gram-positive bacillus of low
virulence that is commensal in the sebaceous follicles of the
head, neck, and thorax. It has been observed to be an
important cause of shoulder infections in other studies, so in
this circumstance should not be considered a contam-
inant18,19,20. Our study showed Neisseria gonorrhoeae is no
longer a common cause of septic arthritis in adults, with just
2 cases in the 5-year period. 
Our study has several limitations because of its retro-

spective design and reliance on ICD coding and medical
records. While this raises the possibility of cases being
missed, given the multiple methods of case identification, this
effect is not likely to be large. In comparison to our study of
adult native joints, most previous studies have included
prosthetic joint infections and pediatric populations. While this
creates some difficulties in comparing results, the increased
incidence in our population is still clearly evident. Pediatric
populations are known to have higher rates of septic arthritis
than adults, so including them and prosthetic infections would
both serve to increase the observed incidence rate4,9. 
The case definition used for septic arthritis will affect

incidence, joint distribution, and microbiology. Newman’s
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Table 2.Microbiology of septic arthritis cases.

Organism N (%) N (%) from Synovial Fluid

Gram-positive organisms
Staphylococcus aureus 115  (46.3) 89/115 (77.4)
Coagulase-negative staphylococci   8  (3.2) 7/8 (87.5)
Beta hemolytic streptococci 30  (12.0) 23/30 (76.7)
Group A  12  (4.8) 9/12 (75)
Group B 9  (3.6) 7/9 (77.8)
Group C 5  (2.0) 4/5 (80)
Group G 4  (1.6) 3/4 (75)

Streptococcus pneumoniae 5  (2) 4/5 (80)
Streptococcus gordonii   2  (0.8) 2/2 (100)
Propionibacterium acnes   10  (4) 9/10 (90)
Enterococcus faecalis 5  (2) 5/5 (100)

Gram-negative organisms
Escherichia coli 7  (2.8) 5/7 (71.5)
Neisseria gonorrhoea  2  (0.8) 2/2 (100)
Neisseria meningitidis 2 (0.8) 2/2 (100)
Pseudomonas aeruginosa 4  (1.6) 3/4 (75)
Pasteurella multocida 2  (0.8) 0/3 (0)
Mixed organisms*  7  (2.8) 6/7 (85.7)
Other**  3  (1.2) 2/3 (66.7)
No organism 43  (17.3)

*Anaerobic and aerobic flora (3), coagulase negative staphylococci plus Group C streptococcus (1), P.  acnes and
E. coli (1), P. acnes and Corynebacterium sp. (1), Pasturella pneumotropica (1). **Haemophilus influenzae,
Achromobacter xylosoxidans, Aerococcus urinae. 
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criteria were used for our study because they represent the most
commonly used definition of septic arthritis. This criteria set
uses both microbiological and clinical features and strikes a
balance between case certainty and inclusiveness. In
Newman’s category A, the identification of pathogens from SF
is rarely equivocal, but in Newman’s B and C in some cases it
may be less clear. Our case series contained proportions of
patients in each Newman category similar to other previous
studies7,9, suggesting similar judgments on cases were made. 
Septic arthritis of the shoulder and P. acnes infection were

both prominent findings that are partially explained by the
inclusion of postsurgical cases such as rotator cuff repairs.
Even taking this into account, the proportion of infections
involving the shoulder was higher than previous studies. The
reasons behind this are not clear. 
In any study of infection, the microbiological methods of

identification will influence what organisms are found.
Unusual or fastidious infections may not be identified by
routine diagnostic laboratory techniques. It is noteworthy that
brucellosis has been eradicated from New Zealand and
Coxiella burnetii has never been found there, so these
organisms were not sought. Clinical tuberculosis is very
uncommon and is unlikely to be missed given awareness of
the possible diagnosis and its failure to respond to beta lactam
therapy, which is used routinely in culture-negative cases.
Advances in molecular techniques such as specific real-time
and broad-range polymerase chain reaction will be more
important in identifying atypical pathogens in the future. 
There is potential for errors in the population data we have

used to calculate incidence rates. The accuracy of New
Zealand Statistics data was likely affected by the major earth-
quake hitting the region during the study period. Much of the
population movement, however, was within the area of the
district health board and so would not affect incidence rates21. 
Despite its limitations, our study shows that the incidence

of septic arthritis is comparatively high in our population.
Elderly patients have elevated rates, and iatrogenic infections
frequently occur. Underlying crystal arthropathy is very
common although RA appears to be a smaller risk factor than
in other studies. While the numbers are small, immunosup-
pressant therapy (and in particular biological therapy) did not
appear to be a major risk factor for septic arthritis. 
ACKNOWLEDGMENT
We thank the staff of the Christchurch District Health Board Rheumatology
and Infectious Diseases departments, and the University of Otago Arthritis
Research Theme, who provided funding for a summer studentship. 

REFERENCES
   1.    Gupta M, Sturrock R, Field M. A prospective 2-year study of 75

patients with adult-onset septic arthritis. Rheumatology 2001;
40:24-30.

   2.    Vincent G, Amirault D. Septic arthritis in the elderly. Clin Orthop
1990;251:241-5.

   3.    Mathews C, Weston V, Jones A, Coakley G. Bacterial septic arthritis
in adults. Lancet 2010;375:846-55.

   4.    Geirsson A, Statkevicius S, Vikingsson A. Septic arthritis in Iceland
1990-2002: increasing incidence due to iatrogenic infections. Ann
Rheum Dis 2008;67:638-43.

   5.    Kaandorp CJ, Dinant HJ, van de Laar MA, Moens HJ, Prins AP,
Dijkmans BA. Incidence and sources of native and prosthetic joint
infection: a community based prospective survey. Ann Rheum Dis
1997;56:470-5.

   6.    Galloway J, Hyrich K, Mercer L, Dixon W, Ustianowski A, Helbert
M, et al. Risk of septic arthritis in patients with rheumatoid arthritis
and the effect of anti-TNF therapy: results from the British Society
for Rheumatology Biologics Register. Ann Rheum Dis
2011;70:1810-4.

   7.    Newman J. Review of septic arthritis throughout the antibiotic era.
Ann Rheum Dis 1976;35:198-205.

   8.    Charlson M, Pompei P, Ales K, MacKenzie C. A new method of
classifying prognostic comorbidity in longitudinal studies: 
development and validation. J Chronic Dis 1987;40:373-83.

   9.    Weston V, Jones A, Bradbury N, Fawthrop F, Doherty M. Clinical
features and outcomes of septic arthritis in a single UK health
district 1982-1991. Ann Rheum Dis 1999;58:214-9.

 10.    Baker M, Barnard L, Kvalsvig A, Verrall A, Zhang J, Keall M, et al.
Increasing incidence of serious infectious diseases and inequalities
in New Zealand: a national epidemiological study. Lancet
2012;379:1112-9.

 11.    Morgan D, Fisher D, Merianos A, Currie B. An 18 year clinical
review of septic arthritis from tropical Australia. Epidemiol Infect
1996;117:423-8.

 12.    Edwards CJ, Cooper C, Fisher D, Field M, van Staa TP, Arden NK.
The importance of the disease process and disease-modifying
antirheumatic drug treatment in the development of septic arthritis
in patients with rheumatoid arthritis. Arthritis Rheum 2007;
57:1151-7.

 13.    Tobon G, Youinou P, Saraux A. The environment, 
geo-epidemiology, and autoimmune disease: Rheumatoid arthritis.
J Autoimmun 2010;35:10-4.

 14.    Yu K, Luo S, Liou L, Wu J, Tsai W, Chen J, et al. Concurrent septic
arthritis and gouty arthritis—an analysis of 30 cases. Rheumatology
2003;42:1062-6.

 15.    Shah K, Spear J, Nathanson LA, McCauley J, Edlow JA. Does the
presence of crystal arthritis rule out septic arthritis? J Emerg Med
2007;32:23-6.

 16.    Charalambous C, Tryfonidis M, Sadiq S, Hirst P, Paul A. Septic
arthritis following intra-articular steroid injection of the knee—a
survey of current practice regarding antiseptic technique used
during intra-articular steroid injection of the knee. Clin Rheumatol
2003;22:386-90.

 17.    Dubost J, Soubrier M, Champs CD, Ristori J, Bissiere J, Sauvrezie
B. No changes in the distribution of organisms responsible for septic
arthritis over a 20 year period. Ann Rheum Dis 2002;61:267-9.

 18.    Settecerri J, Pitner M, Rock M, Hanssen A, Cofield R. Infection
after rotator cuff repair. J Shoulder Elbow Surg 1999;8:1-5.

 19.    Levy PY, Fenollar F, Stein A, Borrione F, Cohen E, Lebail B, et al.
Propionibacterium acnes postoperative shoulder arthritis: an
emerging clinical entity. Clin Infect Dis 2008;46:1884-6.

 20.    Millett PJ, Yen YM, Price CS, Horan MP, van der Meijden OA,
Elser F. Propionobacter acnes infection as an occult cause of 
postoperative shoulder pain: a case series. Clin Orthop
2011;469:2824-30.

 21.    Newell J. Indicative population estimates for “Greater Christchurch”
post June 2011. 2012. [cited]; Available from: www.greater
christchurch.org.nz/News/PDF/MERAPopulationEstimatesReport
August2012.pdf.

Personal non-commercial use only. The Journal of Rheumatology Copyright © 2015. All rights reserved.

 www.jrheum.orgDownloaded on May 26, 2023 from 

http://www.jrheum.org/

