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INFECTION AND ARTHRITIS 
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LEARNING OBJECTIVES 

• Distinguish between infectious arthritis and inflammatory arthritis 

• Diagnose and treat reactive arthritis 

• Diagnose and treat Lyme arthritis 

• Treat infectious (septic) arthritis 

• Diagnose and treat viral arthritides 

• Diagnose and treat musculoskeletal symptoms during HIV infection 

• Diagnose and treat arthritis associated with hepatitis C infection 

• Make differential diagnosis between C hepatitis arthritis and rheumatoid arthritis 

• Consider the role of infections in the propagation of chronic rheumatic diseases 
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I INTRODUCTION 
In the case of a patient presenting with acute arthritis, infectious causes are often suspected but the 

possibility of infection has also to be kept in mind in the case of chronic arthritis. Especially in a 

patient with acute painful monoarthritis with fever, infectious causes of arthritis should be searched 

for. Septic arthritis is uncommon, but a high suspicion and early treatment is important. In addition to 

acute septic arthritis, infection if often suspected in the case of a patient is presenting with recent 

mono-,  oligo- or polyarthritis. Furthermore, infection may induce a chronic arthritis or precipitate a 

flare of  chronic established rheumatic disease.  

 

In this section, various aspects of infections and arthritis in adults will be discussed. 

 

II BACTERIAL INFECTIONS AND ACUTE ARTHRITIS 
 
II-1 Septic Arthritis  
Septic arthritis is usually divided into 2 entities: a) non-gonococcal arthritis and b) gonococcal arthritis.  

The division is useful in clinical practice, because the risk factors, clinical features and therapy differ 

greatly between the groups (Table 1).  

 

Table 1: Non-gonococcal and gonococcal arthritis – predisposing factors and clinical features 
 

Clinical feature Non-gonococcal Gonococcal 

Age risk increases with age usually young adults 

Gender no difference 4 x more common in female 

Menstruation No increased risk Increases risk 

Complement deficiency, systemic 

lupus erythematosus 

Risk for Neisseria 

meningitidis infection 

Risk for Neisseria 

gonorrhoeae infection 

Tenosynovitis Uncommon Common 

Polyarthralgia Uncommon Common 

Pustular dermatitis Absent Does occur 

 
II-1-1 Non-gonococcal arthritis 
II-1-1-1 Occurrence 

The occurrence of acute joint infection (septic arthritis) is 5-9 per 100 000 person-years (1). A high 

suspicion of septic arthritis is mandatory, because the joint can be destroyed if the treatment is 

postponed for a few days. Patients with advanced age,  rheumatoid arthritis and 

immunocompromised subjects and those with abnormal joint structure or  joint prosthesis are in an 

increased risk for joint infection (Table 2).  The mortality rate for in-hospital septic arthritis ranges from 

7% to 15%, despite antibiotic use (1).  
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Table 2:  Risk factors for the development of septic arthritis 

Old age (<80 years) 

Rheumatoid arthritis 

Immunosuppressive therapy 

Prosthetic joint   

Previous intra-articular corticosteroid injection

Diabetes mellitus 

Osteoarthritis 

Low socioeconomic status 

Alcoholism/cirrhosis 

Drug abuse 

Cutaneous ulcers 

Hemoglobinopathies 

Trauma penetrating into the joint 

Systemic lupus erythematosus  

 

II-1-1-2 Clinical symptoms and diagnosis 

Usually the patient presents with acutely swollen joint, often a large joint such as knee or ankle. The 

joint is usually swollen, warm, can be even erythematous, tender on palpation and on movement 

(Figure 1)  About 50% of the patients have fever, while sweats and rigors occur only in about a 

quarter of the patients. The differential diagnosis of acute monoarthritis is presented in Table 3. 

Prevalence of septic arthritis in hospital series of monoarthritis is 8% to 27%.  

In the suspicion of septic arthritis (do not hesitate, aspirate!), arthrocentesis of the joint is mandatory, 

and the synovial fluid is analyzed for Gram stain, white blood cell count (WBC) and differential,  and 

for culture for bacteria. Staphylococci or streptococci cover about 91% of the infections. Gram 

negative organisms are more common in older patients and in these immunocompromised than in 

younger patients (Table 4). Radiography of the joint, while usually normal, unless there is a chronic 

rheumatic condition (rheumatoid arthritis, osteoarthritis etc), is of great use to exclude other diseases, 

such as underlying chondrocalcinosis, and to exclude the possibility of underlying osteomyelitis.  Also, 

it is a good reference for the comparison of possible later damage. The sensitivity of the Gram-

staining and bacterial cultures of the synovial fluid  to detect the infection is, however, limited. 

Gonococci are especially problematic in this respect.  
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Figure 1:  A 70-year old man with fever and swollen right ankle for 1 week.  Note septic skin lesions 
on the leg. Synovial fluid and blood cultures positive for Staphylococcus aureus. 

 
 

Table 3:  Differential diagnosis for acute monoarthritis 

Septic arthritis 

Crystal arthritides 

 - Gout  

 Pseudogout  Apatite-related arthropathy  

First symptom/presentation of inflammatory diseases such as rheumatoid arthritis

Reactive arthritis 

Lyme arthritis 

Transient synovitis of the hip 

Pigmented villonodular synovitis 

Hemarthrosis 

Neuropathic arthropathy 

Osteoarthritis 

Intra-articular injury (fracture, meniscal tear, osteonecrosis) 

Metastatic carcinoma 
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Table 4:  Clinical features to help in the decision making between possible infecting microbes 

at the emergency room 

Underlying disorder Possible infection 

Rheumatoid arthritis 

Osteoarthritis 

Alcoholism 

Malignancy 

Use of immunosuppressive drugs

Intravenous drug abuse 

Systemic lupus erythematosus 

Complement deficiency 

HIV 

Staphylococcus aureus 

Staphylococcus aureus 

Klebsiella pneumoniae 

Gram negative bacteria 

Gram negative bacteria 

Pseudomonas aeruginosa, Staphylococcus aureus 

Salmonella, Neisseria meningitides, Streptococcus 

pneumoniae 

Encapsulated microbes  

No major difference from non-HIV patients 

 

Culture is more sensitive than microscopy alone. Microscopy is positive in only 50% of the cases 

(Mathews et al. 2007). PCR of the synovial fluid does not offer any advantage compared to the 

microscopy and cultures. Inoculation of the fresh aspirated sample into blood culture bottles increases 

the positive yield. Laboratory markers of systemic inflammation (increased WBC, erythrocyte 

sedimentation rate [ESR] and C-reactive protein [CRP]) have only a limited diagnostic value due to 

their insensitivity. A markedly elevated CRP (>100 mg/l) increases the likelihood of septic arthritis only 

slightly by a likelihood ratio of 1.6. The concentration of WBC in the synovial fluid is usually increased, 

and a count of >50 000 x E6/l with >90% of polymorphs  increases the likelihood of septic arthritis. 

Evidence of infection should be searched for also outside the joint (chest-X-ray, cultures of urine, 

blood, throat, from possible wounds, skin blisters, etc) (Figure 2).  

Figure 2:  The same patient as in Fig. 1. Septic lesion on right knee. 
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II-1-1-3 Treatment 

Prompt treatment with antibiotics and high suspicion of septic arthritis without waiting for the results of 

bacterial cultures is a must. The decision can be guided by the microscopy and routine analysis of the 

synovial fluid, but a negative Gram stain does not exclude septic arthritis. The treatment includes 

arthrocentesis with removal of any purulent material from the joint and institution of systemic, 

intravenous antibiotic therapy before the results of the bacterial cultures are available. The  choice of 

the antibiotic is primarily empirical and based on the likelihood of the organism involved, co-

morbidities  and on the local situation (Table 5).  When the culture results are available, the antibiotics 

can be focussed according to the sensitivity results. The duration of the intravenous therapy can be 

10-14 days, often followed by oral antibiotics. The total duration of treatment, usually 6 weeks,  

depends on the infecting micro-organism, the other diagnoses and therapies and on the initial 

response to the treatment.  

 

Table 5:  Antibiotic treatment of septic arthritis (modified from 2, ) 

Patient group Antibiotic choice 

No risk factors for atypical organism Staphylococcal penicillin (e.g. cloxacillin or flucloxacillin) 2 

g four times a day i.v.  

Fusidic acid 500 mg three times a day po, or gentamicin 

i.v. may be added.  

In the case of penicillin allergy, clindamycin 450-600 mg 

four times a day, or 2nd or 3rd generation cephalosporin 

may be given 

High risk of Gram negative sepsis 2nd or 3rd generation cephalosporin (e.g. cefuroxime 1.5 g 

three times a day).  

MRSA (methicillin resistant 

Staphylococcus aureus) risk 

Vancomycin plus 2nd or 3rd generation cephalosporin 

Suspected gonococcus or 

meningococcus 

Ceftriaxone 1 g once a day (im. or iv) or similar drugs, 

depending on local policy/resistance 

I.V. drug users Discuss with microbiologist 

Intensive therapy unit patients, known 

colonisation of other organs 

Discuss with microbiologist 

 

The drainage of the inflammatory debris is mandatory for the preservation of the joint function and 

limiting the joint destruction. This can be performed as daily needle aspiration, arthroscopic 

debridement with lavage, open lavage or arthrotomy with synovectomy. There are no randomised 

studies that could show the superiority of any of these interventions. 
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In practice, if a joint is easily accessible by needle arthrocentesis, this approach can be used provided 

that the clinical effect is observed. In a complicated case or a joint with limited access (e.g. hip and 

shoulder joints), arthroscopic or open lavage would probably give a better therapeutic effect. In 

addition to the above-mentioned treatment options, the use of non-steroidal anti-inflammatory drugs 

(NSAIDs) or analgesics should be used according to the patient symptoms. Physiotherapy to prevent 

muscular atrophy and contractures, should be instituted early, first as manually e mobilizing of the 

joint and isometric contraction of the quadriceps muscle in the case of knee infection. Partial weight 

bearing can be started later on, when the inflammation is suppressed with more active mobilization. 

 

II-1-1-4 Outcome 

The outcome of septic arthritis is varying and seems to be depending on the duration of symptoms, 

type of organism, type of joint drainage, pre-existing joint problems and co-existing osteomyelitis. The 

functional outcome is depending on the presence of degenerative changes in the joint before infection 

and on the patient’s age (Figure 3). 

 

Figure 3a:  X-ray of the ankle of the patient in Fig. 1 at entry. 
Notice destructive lesions in the ankle. 
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Figure 3b:  X-ray of the right ankle 1 year later. 
Notice total destruction of talocrural arthritis with periosteal reaction. 

 
 
II-1-2 Gonococcal arthritis 
In 0.5 to 3% of gonorrhoea infection, the pathogen is able to gain access to the bloodstream from the 

primary mucosal site of infection and to produce disseminated gonococcal infection (DGI). 

Gonococcal arthritis occurs in about 42 to 85% of such patients. Disseminated gonococcal infection 

manifests itself in two major forms, between which there is wide overlapping. The bacteraemic form 

causes , tenosynovitis, dermatitis and fever. The patient can also have myopericarditis, meningitis 

and full-blown sepsis. The septic arthritis form causes mono- or polyarthritis and fever. In the 

bacteraemic form, blood culture can be positive and in the septic arthritis synovial fluid culture can be 

positive.  

 

II-1-2-1 Occurrence 

Gonococcal infection used to be the leading cause of septic arthritis among young adults, but the 

disease has become rare in Western countries after the induction of effective control programmes. 

The incidence is lower in Europe than in North America. In Europe, about 1% of septic arthritis are 

caused by gonococci (2). In the USA, gonococcal arthritis is mainly observed in urban ethnic 

minorities with low socioeconomic status. In Africa, the disease is still prevalent. Gonococcal arthritis 

is 3-4 times more frequent in women compared with men. This is probably due to the asymptomatic 

local infection more frequent in women, which allows the spreading of the infection.  

 

 



Eular On-line Course on Rheumatic Diseases – module n°11 
Marjatta Leirisalo-Repo, Ben A. Dijkmans, Kari K. Eklund 

11 
©2007 EULAR 
 

Other risk factors for gonococcal arthritis are pregnancy, menstruation, multiple sexual partners, male 

homosexuality, low socio-economic status, intravenous drug use, complement deficiency, HIV 

infection and systemic lupus erythematosus. 

 
II-1-2-2 Clinical symptoms and diagnosis 

Patients often have severe polyarthralgia, fever and chills. Skin lesions (non-pruritic, tiny papules, 

pustules or vesicles with an erythematous base) in the trunk or extremities occur in more than 50% of 

the patients (Figure4). Tenosynovitis occurs also in more than 50% of the patients. Predilection is on 

the dorsum of hands, fingers and feet, wrist and ankles.  

 

Figure 4:  Gonococcal pustules in a patient with disseminated gonococcal infection. 
Courtesy of Seattle STD/HIV Prevention Training Center, University of Washington, WA, USA. 

Source: Negusse Ocbamichael. 

 
 

The diagnosis is based on the clinical picture of DGI supplemented with an evidence of gonococcal 

infection. Gonococcal cultures of the urethra/cervix, rectum and oropharynx should be performed and 

are positive in about 80% of the cases. Blood culture is positive in less than 50% of the patients. Joint 

aspiration is positive in about 50% of the cases; bacterial cultures of the skin lesions are usually 

negative. Contact tracing and cultures of the partners can help in the diagnosis (2). 
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Patients with gonococcal arthritis can have elevated WBC in the blood, and elevated ESR and CRP. 

Synovial fluid shows inflammatory pattern. Ligase chain reaction and polymerase chain reaction are 

available for the detection of nucleic acid sequences specific for N. gonorrhoea in urogenital samples, 

first-void urine or synovial samples. Cultures are preferred because of the microbial sensitivity pattern 

can also be determined. Serological tests perform less well. 

 

II-1-2-3 Treatment 

Initial treatment (depending on the local resistance situation) is a third-generation cephalosporin, e.g. 

ceftriaxone 1 g once a day (Table 6). If the microbe is sensitive to penicillin, the therapy can be 

switched to G-penicillin 10 million IU/day i.v. in divided doses. In the case of penicillin allergy, 

spectinomycin 2 g i.v. twice a day can be given. The arthritis responds very quickly to antibiotic 

treatment. This can be used even as a diagnostic test in a patient with typical clinical picture but 

negative cultures. Parenteral antibiotics should be continued for 1-3 days after resolution of the 

symptoms. Thereafter, oral therapy (cefixime 400 mg twice a day, ciprofloxacin 500 mg twice a day or 

amoxicillin 500 mg three times a day) can be continued to complete the treatment duration for 7-10 

days. After the treatment, focuses with positive bacterial cultures should be controlled for microbial 

cure. Patients should be screened for other sexually transmitted diseases. A co-infection with 

Chlamydia trachomatis can also be the aetiology of the arthritis in the patient. Contact tracing and 

treatment is part of health policy. Other treatment procedures are similar to those described above for 

non-gonococcal septic arthritis. The joint symptoms in the patient with DGI are usually very painful, 

and need non-steroidal anti-inflammatory drugs or analgesics. Physiotherapy should be started as in 

non-gonococcal arthritis.  

 

II-1-2-4 Outcome   

The prognosis of both the forms of gonococcal arthritis with respect to arthritis is usually good, 

provided that the antibiotic therapy has been started in due time. There is discrepancy whether 

gonococcal infection is associated with a more prolonged form of sterile arthritis, mimicking reactive 

arthritis. Usually, such an event has been associated with a co-infection with Chlamydia trachomatis.  

 

II-2 Reactive Arthritis 
There are no universal agreement of classification and diagnostic criteria for reactive arthritis. The 

disease was originally defined as arthritis developing soon after or during an infection elsewhere in 

the body, but in which the micro-organism does not enter the joint as viable bacteria. Later on, the 

presence of microbial antigenic material, even replicating microbes have been demonstrated in the  

joints of patients with typical reactive arthritis; however, the microbial cultures are negative. Even 

knowing this the term reactive arthritis, defined as above, is useful to cover the clinical entity.  
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Reiter’s syndrome is an old synonym for reactive arthritis. It has been especially used in US literature 

and often refers to a patient with chronic arthritis, especially if associated with urethritis and/or eye 

inflammation. 

 
Table 6:  Microbial infections associated with the development of reactive arthritis 

Enteric bacteria 

 Salmonella 

  various serovars 

 Shigella 

  S. flexneri 

  S. dysenteriae 

  S. sonnei 

 Yersinia  

  Y. enterocolitica (especially O:3 and O:9) 

  Y. pseudotuberculosis 

 Campylobacter 

  C. jejuni 

  C. coli 

 Clostridium difficile 

Bacteria causing urethritis 

 Chlamydia trachomatis 

 Mycoplasma genitalium* 

 Ureaplasma urealyticum* 

Bacteria causing upper respiratory infection 

 Group A beta-haemolytic streptococcus** 

 Chlamydia pneumoniae 

* cause urethritis, but the role in reactive arthritis still discussed; ** typically causes acute rheumatic fever, but 

has been described to cause ‘reactive-like’ arthritis 

 

II-2-1 Triggering infections  
Microbes associated with reactive arthritis are Gram-negative  bacteria, all intracellular pathogens. 

The primary focus of infection is through mucosal membrane, usually in the gut or in the urogenital 

tract (Table 6).  

The classical microbes in the gastrointestinal tract include yersinia, salmonella, shigella, and 

Campylobacter jejuni.  Previously,  Shigella flexneri  was the only Shigella species associated with 

reactive arthritis, but according to a large epidemiological survey in Finland, all these species of 

Shigella can trigger reactive arthritis (3). Other less frequently diagnosed infections in association with 

Reactive arthritis are Campylobacter lari, Chlamydia psittacii  and Clostridium difficile. Chlamydia 
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pneumoniae, a respiratory pathogen,  can be involved in about 10% of patients with  reactive arthritis. 

Bacteria belonging to the normal gut flora (such as Escherichia coli) have only occasionally been 

connected with reactive arthritis.  

 

Chlamydia trachomatis is by far the most common cause of genital infection and also the most 

common triggering infection for reactive arthritis. Of the other microbes causing urethritis, there is no 

consensus whether Neisseria gonorrhoea can trigger reactive arthritis, though  the infection is well 

known to cause bacteraemic and septic arthritis (see above). Infection with Mycoplasma genitalium 

and Ureaplasma urealyticum is connected with urethritis, but their role as an independent trigger (in 

the absence of Chlamydia infection) is still discussed.  

 

II-2-2 Epidemiology of reactive arthritis 
The annual incidence of reactive arthritis varies from country to country, but in epidemiological studies 

available, it has been reported as 10-30/100 000, Chlamydia trachomatis and Enterobacteriae playing 

an equal aetiological role. Campylobacter has recently risen as one of the most important infection to 

cause gastroenteritis in Western world, where Shigella infections are uncommon and usually imported 

(3).  

 

II-2-3 Genetic component in reactive arthritis 
Genetic factors for the susceptibility can partially explain the fact that only 1-15 % of the infected 

subjects develop reactive arthritis. In hospital-based series, about 60-80% of the patients have HLA-

B27, the presence of which is associated with a more severe arthritis and occurrence of extra-articular 

features. It also predicts a prolonged disease. In studies of defined outbreaks or in epidemiological 

surveys at population level, the picture is different. The disease is usually mild, oligo- or polyarticular, 

and there is only a slight or no increased frequency of HLA-B27 (4).  

 

II-2-4 Pathogenesis of reactive arthritis 
The classical bacteria capable of  triggering reactive arthritis are Gram-negative obligate or facultative 

intracellular aerobic bacteria with a lipopolysaccharide-containing outer membrane. They are invasive 

and cause primary infection of gastrointestinal mucosa (enteric pathogens) or urogenital mucosa 

(Chlamydia trachomatis). The invasiveness of the bacteria is not probably contributed by the genetic 

factors (HLA-B27), but there is abundance of evidence in favour of the hypothesis of an impaired 

elimination of the microbes in the infected host. In patients with reactive arthritis, bacterial antigens 

seem to disseminate in the body, and chlamydia, yersinia, salmonella and shigella  antigens have 

been detected in the synovial fluid or in synovial tissue. Yersinia DNA and RNA as well as chlamydial 

DNA and RNA have been detected by sensitive techniques in the joints, but also in some 

asymptomatic control persons.  
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After invasion via mucosal route, the microbes persist either in the epithelium or within associated 

lymphoid tissues, liver and spleen. The viable organisms or bacterial antigens are disseminated to the 

joint, causing local inflammatory response in the joint. A CD4+ T-cell response to the invading micro-

organism drives the arthritic process, supported probably also by CD8+ T-cell response. There is an 

imbalance in the production of pro-inflammatory cytokines by peripheral blood mononuclear cells 

during acute arthritis. A deviating/poor Th2 cytokine response may favour the persistence of the 

microbes/microbial antigens and contribute to the poor elimination of the antigens in the host (5). 

While HLA-B27 is not required for the development of reactive arthritis, its presence is contributing to 

the chronicity of the disease. The role of HLA-B27 in this process has been discussed, and the 

favourite hypothesis is a cross-reaction between microbial structures and HLA-B27, or that HLA-B27 

itself might be a target of immune response. Thus the persistence of microbial structures in the host 

could be explained by an impaired elimination of the microbes by deficient cytokine reaction or 

defective/aberrant function of HLA-B27.  

 
II-2-5 Clinical symptoms and diagnosis  
 

II-2-5-1 Symptoms 

There is usually a delay of 1-2 weeks from the start of infection to the onset of arthritis. For Chlamydia 

trachomatis, this period can be up to 4 weeks. In about 10-25% of the cases, the triggering infection can 

be asymptomatic. The patients are usually young adults, with a mean age of about 30-40 years; in 

children the disease is uncommon and usually associated with gastroenteritis. Male and female patients 

have similar risk for the development of reactive arthritis induced by gastrointestinal infection, while 

reactive arthritis triggered by Chlamydia trachomatis is more frequently diagnosed in male patients. 

 

Patients have typically asymmetric oligoarthritis, often in large joints of lower extremities (Figure 5).  

However, about 50% of the patients have arthritis also in upper limbs. The disease can also manifest as 

a mild polyarticular form of arthritis in small joints. Patients can also have dactylitis (Fig. 6). Patients have 

frequently extra-articular inflammatory symptoms and signs (Table 7). Enthesitis or bursitis can occur as 

well as other extra-articular features, common to other spondyloarthritides. They include eye symptoms 

(conjunctivitis,  acute anterior uveitis), various skin symptoms (Fig. 7), and occasionally onycholysis in 

prolonged or chronic cases, resembling those seen in psoriasis  (Fig. 8). Carditis is very rare, but heart 

conduction disturbances can be seen occasionally. Urethritis can be a manifestation of infection, 

especially due to Chlamydia trachomatis, but it can be also a sterile and occur also in reactive arthritides 

triggered by enteric pathogens. Salmonella can also be isolated from urine, although this is very 

uncommon. About 30% of the patients have acute inflammatory low back pain, typically worse during 

night, radiating to buttocks.   

 



Eular On-line Course on Rheumatic Diseases – module n°11 
Marjatta Leirisalo-Repo, Ben A. Dijkmans, Kari K. Eklund 

16 
©2007 EULAR 
 

Figure 5:  Reactive arthritis. Courtesy of Cofer, www.lecofer.org 

 
 

Figure 6:  Dactylitis. Courtesy by CRI (Club Rhumatismes et inflammations, www.cri-net.com). 

Collected by Professor Daniel Welding and Professor René-Marc Flipo. 
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Table 7:  Clinical features of acute reactive arthritis in hospital series 

Number of joints,  range 

Low back pain, range  (%) 

X-ray sacroiliitis, range (%) 

Urethritis, mean, range (%) 

Conjunctivitis, range  (%) 

Iritis, range  (%) 

Skin lesions, range (%) 

         - erythema nodosum 

         - pustules 

        - keratodermia         

        - circinate balanitis 

Heart conduction disturbances                 

Duration of arthritis, range, months 

Chronic course (>12 months), range (%)

HLA-B27 + , range (%)

     124 

     2-67 

    11-20

     4-93 

     6-78 

     6-17 

     4-14 

 

 

 

 

     <1% 

     1-30 

     0-30 

    0-94

 
Figure 7:  Keratodermia blenorrhagica. 

Courtesy by CRI (Club Rheumatismes et inflammations, www.cri-net.com). 

Collected by Professor Daniel Welding and Professor René-Marc Flipo.
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Figure 8:  Nail changes (onycholysis) in a patient with chronic reactive arthritis. 

 
 

II-2-5-2 Laboratory diagnosis 

The diagnosis of reactive arthritis relies, besides to the typical clinical picture, on demonstration of the 

triggering infection, such as isolation of the microbe or demonstration of elevated antibodies. During 

the acute phase of enteric infections isolation is usually possible from the stools. However, by the time 

arthritic complications appear, the patient may have already recovered from the gastroenteritis and 

the microbe is often no longer detectable. the laboratory diagnosis is often dependent on the sero-

diagnosis. Unfortunately there are no international standards for the tests, and the techniques vary 

greatly (3). 
 

Urethritis can be a sign of infection or an inflammatory ‘reactive’ symptom. Most of the genital 

infections are asymptomatic. Therefore, a high suspicion for Chlamydia at the background is relevant 

for the diagnosis of reactive arthritis with tests to detect of Chlamydia trachomatis in the urogenital 

tract. Search for Chlamydia in the first portion of the morning urine by ligase reaction seems to be the 

test-of-choice. It is more convenient than urogenital swab an and the results are comparable. 

The use of serology for the diagnosis of infections with Chlamydia trachomatis is hampered by a 

relatively high prevalence of positive antibodies among normal population and by a possible cross-

reactivity with antibodies directed against Chlamydia pneumoniae. Determination of IgG antibodies is 

not sufficient, but these should be combined with tests for IgM and IgA antibodies. Positive serology 

alone without a history of a urogenital tract infection does not suffice to make a definite diagnosis of 

Chlamydia-induced reactive arthritis.  
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In about 60% of the patients with typical clinical picture of reactive arthritis, evidence of previous infection 

can be detected either by serology or by cultures from urogenital or stool samples. 

 
Based on hospital series, the occurrence of HLA-B27 has been reported to be as much as 90% but is 

considerably lower or not elevated at all if patients with mild arthritis is examined. Therefore, the use 

of HLA-B27 as a diagnostic tool is disputed. If the clinical picture is not strongly favouring reactive 

arthritis, the post-test possibility of the use of HLA-B27 in the diagnosis is low.  

 
ESR and CRP are usually elevated. Synovial fluid leukocyte count is between 2000-60000xE6/l. 

Other rheumatic conditions, such as Lyme arthritis, gout, early rheumatoid arthritis starting 

exceptionally as arthritis of a large joint, viral arthritides and even osteoarthritis, should be excluded 

on the basis on clinical picture and/or by relevant laboratory tests.   

 
II-2-6 Treatment  
 

II-2-6-1 Treatment of the triggering infection  

All patients with acute Chlamydia trachomatis infection should have the routine treatment (e.g. 

azithromycin 2 g as single therapy, with partners treated as well). The use of antibiotics in the treatment 

of the arthritis is not effective. Uncomplicated enteritis preceding reactive arthritis is not an indication 

for treatment with antimicrobials. However, if a patient has had reactive arthritis previously, the option 

for treatment of also uncomplicated enteritis may be clinically justified. 

 

II-2-6-2 Treatment of arthritis 

The use of non-steroidal anti-inflammatory drugs, often with a full dose, is usually of major benefit. Local 

glucocorticoid injections can be applied and are usually also of benefit in the patients with mono- or 

oligoarticular disease, as is usually the case. Entesopathy also responds to local corticosteroid injections. 

Systemic use of corticosteroids are indicated if the patient is bedridden due to severe polyarthritis, there 

is high systemic inflammation, the patient is febrile, or, in the rare case  if the patient has 

carditis/atrioventricular conduction disturbances. The patients often need a dose 20-40 mg/daily of 

prednisone/prednisolone at start. For spinal pain, drugs with high anti-inflammatory effect and long half 

life are preferred by the patient. As the arthritis usually affects joints of lower extremities, the 

physiotherapy is important to reduce pain, prevent muscular atrophy and to prevent loss of range of 

motion. This is especially important in the case of knee synovitis. Early mobilisation, muscle isometric 

contractions and partial weight bearing can be started immediately, followed later by active exercise.  
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Effect of antibiotics on the development of acute arthritis. 

 Although no controlled studies exist, early treatment of the infection with antibiotics, before the 

arthritis has had time to develop, might prevent the arthritis. However, during the ongoing arthritis the 

introduction of antibiotics does not modify the course of the disease. 

 

When are disease modifying antirheumatic drugs are indicated?  

 Sulphasalazine, when started during the first 3 months, can induce clinical remission more rapidly 

compared with  placebo. Sulphasalazine is also effective in chronic reactive arthritis.  Biologicals are a 

new class of drugs shown to be effective in chronic HLA-B27 associated diseases such as in ankylosing 

spondylitis, chronic spondyloarthritis, and psoriatic arthritis.  They have been used in single cases with 

severe acute or chronic disease resistant to conventional therapies, with major response and without any 

evidence of relapse of the background infection. 

 

II-2-7 Outcome 
About 50% of the patients do recover from the reactive arthritis within the first 6 months with the above-

mentioned therapies. The outcome is usually good. A prolonged (> 1 year) extension of the acute 

arthritis occurs in 15-20% of the patients. Following the acute episode, mild joint pain or entesopathy 

is common. Also, one third have occasional attacks of low back pain. In patients with previous post 

enteric reactive arthritis triggered by gastroenteritis, signs and symptoms of chronic spondyloarthritis 

occur in 14%. During the next 10-20 years, depending on the triggering infection and on the follow-

time, chronic arthritis is observed in 2-18%, sacroiliitis in 14-49%, and ankylosing spondylitis in 12-

26%. (3). Patients with reactive arthritis triggered by urogenital infection seem to be more vulnerable 

to recurrent urethritides and consequently recurrent episodes of arthritides. The development of 

ankylosing spondylitis in such patients is higher compared to those with previous reactive arthritis 

triggered by enteric infections.  

 

II-2-8 Reactive arthritis after upper respiratory tract infection 
Reactive arthritis is attributed, in 10% of cases,  to be due to upper respiratory tract infection with 

Chlamydia pneumoniae.  The clinical picture is that typical for other reactive arthritides, here usually 

preceded by upper respiratory tract infection. Streptococcal sore throat (caused by Group A beta-

haemolytic streptococci) can be complicated by the development of acute rheumatic fever, one of the 

major 5 manifestations of which is migratory polyarthritis. The diagnostic criteria of rheumatic fever 

(the Jones criteria) have been updated last time in 1992 (6) (Table 8).  According to these criteria, a 

patient with streptococcal infection followed by arthritis as the only major manifestation, should have 

at least 2 other minor manifestations for the diagnosis. The arthritis is not associated with HLA-B27. 

Acute rheumatic fever is nowadays a rare disease in the developed countries, but is still a major 

concern in the developing countries.  
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Table 8:  Revised Jones criteria for acute rheumatic fever (6) 

Major manifestations Minor manifestations Laboratory findings 

Carditis 

 

Polyarthritis 

Fever 

 

Arthralgia 

Elevated acute-phase reactants:  

a) C-reactive protein (CRP) 

b) Erythrocyte sedimentation rate (ESR) 

 

Chorea 

 

 

Previous rheumatic fever or 

rheumatic heart disease 

 

Prolonged P-R interval in ECG 

 

Erythema marginatum 

 

Subcutaneous 

nodules 

 Supporting evidence of preceding 

streptococcal infection:  

a) Increased ASO or other streptococcal 

antibodies 

b) Positive throat culture for Group A-

haemolytic streptococci 

c) Recent scarlet fever 

Acute rheumatic fever can be suspected in the presence of 2 major manifestations, or one major and 2 minor 

manifestations, if the patient has evidence of preceding streptococcal infection, and other causes of acute 

arthritis have been ruled out. 

 

There are patients with acute mono- or oligoarthritis preceded by group A streptococcal pharyngitis as 

the only manifestation without other features of rheumatic fever. This so-called post-streptococcal 

reactive arthritis usually develops within 14 days after streptococcal pharyngitis; fever and 

scarlatiniform rash are often present during the acute phase of pharyngitis, but are absent by the time 

the arthritis appears. Contrary to the arthritis of acute rheumatic fever, which is migratory and 

responds rapidly to acetylsalicylic acid, the arthritis in the pos-streptococcal reactive form is prolonged 

and running the course of typical reactive arthritis. Other major manifestations of acute rheumatic 

fever are also absent. During a later follow-up, some of the patients have had signs of chronic 

rheumatic heart disease, making the diagnosis of the acute phase questionable. Post-streptococcal 

reactive arthritis is not a single entity but a heterogeneous group of disease manifestations from acute 

rheumatic fever to a more like HLA-B27 associated  reactive arthritis without other features of acute 

rheumatic fever. 
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II-3 Lyme Arthritis 
 
II-3-1 Epidemiology of Lyme disease 
Lyme disease (Lyme borreliosis) is a tick-borne infectious disease causing complex clinical 

symptoms. The infection is caused by Borrelia burgdorferi (most prevalent in the USA), B. garinii and 

B. afzelii. The risk of infection is variable in geographically different areas, depending on the density of 

infected ticks, their feeding habits and annual hosts. In Europe, Lyme borreliosis is most common in 

forest areas. It has spread into whole Europe, except for the most  warm and dry areas in the south 

and the most cold areas in the north. The annual incidence of Lyme disease in the USA is 8/100 000 

and in central Europe and in Scandinavia varying from 0.3 to 155/100 000 (7).   

 

II-3-2 Clinical features in Lyme disease 
The clinical features of Lyme disease are usually divided between the duration of the disease (acute 

vs. chronic). This difference is often arbitrary. The history and clinical symptoms, eg. skin changes 

might help in the diagnostic work - up of a patient with musculoskeletal symptoms (Table 9). The 

distribution of clinical features is slightly different if patients from the North America or from Europe 

are compared. Neuroborreliosis is more common in European patients, while severe and chronic 

arthritis is more frequently described in North American populations. This is probably due to the 

differences in the bacterial species (see Table 9).  

 

Erythema migrans (Fig 9) is the hallmark of the primary infection. It is observed in 70% of the patients. 

About half of the patients develop also signs and symptoms of systemic infection (malaise, fatigue, 

headache, arthralgia, myalgia, low-grade fever, and lymphadenopathy).  The infection also readily 

disseminates, at least in the American patients.  

 

Acute neuroborreliosis develops in about 15% of the patients within weeks-months after the primary 

infection. Acute carditis is uncommon (in 5% of the patients, but it can be the presenting symptom). 

Borrelia infection can also cause eye inflammation (conjunctivitis and uveitis, most commonly 

posterior uveitis).  

 

If untreated, borrelia infection may persist for months-years. It can manifest in the skin as chronic 

atrophic changes (acrodermatitis chronica atrophicans, Fig 10), occurring in European patients and 

caused by B. afzelii. The patient can also have neuropathic pain and arthritis in the affected areas. 

Chronic neuroborreliosis is rare. It can manifest as chronic encephalitis, encephalomyelitis, peripheral 

neuropathy, even as cerebral  vasculitis. Cognitive disturbances, radicular pain and distal 

paresthesias occur.  
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Figure 9:  Erythema migrans after a tick bite. 

Copyright Dr. Raimo Suhonen (© R Suhonen, www.ihotauti.net) 

 
 

Figure 10:  Atrophic skin changes in the right hand (Acrodermatitis atrophicans) 

in a patient with previous borrelia infection. 

Copyright Dr. Raimo Suhonen (© R Suhonen, www.ihotauti.net) 
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II-3-2-1 Lyme arthritis 

In the US, where B. burgdorferi sensu stricto (ss) is the main infecting agent, arthritis is the most 

common manifestation of borreliosis. The arthritis can occur early or late after the infection. The 

arthritis is usually mono- or oligoarticular, affecting large joints (knee, ankle, elbows). The arthritis 

runs a fluctuating course with remissions and relapses. Dactylitis and bursitis have occasionally 

described, but sacroiliitis is not a feature. Signs of systemic inflammation are usually mild, and 

rheumatoid factor is usually absent. Synovial fluid flows active inflammation with WBC counts up to 

100000xE6/l. Polymorphs are predominant.  

 

The prognosis of Lyme arthritis is usually good; even when untreated, about 10% of patients 

recover/year. Erosions are rare. After appropriate antibiotic therapy, 90% of the patients do recover. A 

small proportion of patients do not respond to antibiotic therapy. In the US patients, about 10% belong 

to this group. In European patients, there are fewer such patients.  

 

II-3-2-2 Diagnosis of Lyme disease 

Patient history and clinical picture (erythema migrans) are important in the set-up of the clinical 

diagnosis.  Serology does help in the decision making in the more complicated disease. Borrelia 

antibodies of IgM class start to rise 2-4 weeks after infection, peaks within 6-8 weeks after which the 

production is switched to IgG class. IgM and IgG class antibodies can persist in some patients for 

many years, even after therapy. A highly sensitive ELISA test should be used in screening, and the 

result confirmed by an immunoblot test. Especially in European patients, the test should cover all the 

relevant species (B. burgdorferi ss, B. afzelii, B. garinii). After clinically successful therapy, there is no 

need to control the antibody levels. 

 

Culture of the borrelia in skin biopsy and in plasma can be performed, but the culture is rarely 

successful from the synovial fluid. Borrelia DNA has been detected by PCR in skin biopsies, 

cerebrospinal fluid, synovial fluid, blood and urine. It is not a routine method, but can be used as an 

aid in the differential diagnosis of synovitis. The detection of borrelia by PCR is highly specific, but the 

sensitivity in the synovial fluid is max. 85%.  

 

II-3-2-3 Treatment of Lyme arthritis 

Lyme borreliosis is treated with antibiotics, which is tailored to the clinical picture of the disease. An 

asymptomatic patient with positive antibodies is not an indication for antibiotics. Erythema migrans 

can be treated  with doxycycline 200 mg/day for 14-21 days. In the case of a child or a pregnant 

patient, amoxicillin (500-750 mg 3 times/day), azithromycin (500 mg/day, first day 1000 mg, for 5 

days), or cefuroxime axetil (500 mg twice a day for 14-21 days) (7). The prognosis of erythema 

migrans is good.  



Eular On-line Course on Rheumatic Diseases – module n°11 
Marjatta Leirisalo-Repo, Ben A. Dijkmans, Kari K. Eklund 

26 
©2007 EULAR 
 

 

For arthritis or acrodermatitis, first choice is doxycycline 200 mg/day for 30 days. Alternative choice is 

amoxicillin as above.  In the case of failure of previous treatment, ceftriaxone 1 g twice a day i.v. for 

14-21 days are recommended. Alternative choices are cefotaxime 2 g 3 times a day i.v. or penicillin G 

5 million units i.v. 4 times a day, for 14-21 days. For facial palsy, first drug is doxycycline, and 

alternative options are ceftriaxone, cefotaxime or penicillin G, as above. For other forms of 

neuroborreliosis, carditis or other organ involvements, first choice is ceftriaxone 1 g twice a day for 14 

days. Alternative drugs are cefotaxime and penicillin G (7).  

 

The arthritis often settles within 3 months form the onset of treatment. Besides antibiotics patients 

need analgesics and anti-inflammatory drugs. The administration of systemic or intra-articular 

corticosteroids is controversial, because they may impair the eradication of the spirochete (9). 

Physiotherapy is often of benefit, especially in the case of knee synovitis. If the arthritis persists after 

adequate antibiotic therapy, synovectomy can be considered. Use of disease-modifying antirheumatic 

drugs, such as hydroxychloroquine, sulphasalazine and methotrexate, is an option in the resistant 

case with active joint inflammation (7).  

 
III VIRAL CAUSES OF ARTHRITIS 
 
III-1 Parvovirus  
Human parvovirus B19 is a small non-enveloped DNA virus, which only replicates in erythrocyte 

precursors. Transmission of infection occurs via respiratory route, through blood products and 

vertically from mother to foetus. About half of the infections are asymptomatic. Parvovirus B19 is a 

common viral infection affecting predominantly children, in whom it causes erythema infectiosum (‘fifth 

disease’), a febrile exanthema characterized by a ‘slapped cheek’ rash with or without joint symptoms. 

The rash is typical and can be easily diagnosed. In adults its manifestations are more protean, 

including symptoms such as aplastic anaemia, thrombocytopenia, pancytopenia, hepatitis, 

myocarditis, myositis, and symptoms of central nervous system. Arthritis or arthralgia occur in about 

8% of juvenile and 60% of young adult patients (8). During pregnancy, the infection can cause 

hydrops fetalis and death of the foetus. 

 
III-1-1 Clinical picture and diagnosis of parvovirus arthritis 
The arthritis is acute, symmetric, often in metacarpo-phalangeal and proximal interphalangeal joints of 

hands. Knees, feet, wrists, ankles are also frequently involved. Coxitis is not common. The arthritis is 

more frequent in female than in male patients. The arthritis usually subsides within 3 weeks without 

permanent damage. In about 20% of the patients, usually women, the arthritis/arthralgia persist for 

months. Clinical suspicion is strengthened by the history of preceding rash, which, however, can be 

absent. 
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If no such history can be obtained, parvovirus antibodies are not indicated in the search for triggering 

infection e.g. in a patient with clinical diagnosis of reactive arthritis. 

 

The diagnosis of parvovirus infection is made by serology, where the presence of IgM class 

parvovirus antibodies indicates a recent infection within 3 months. As most people have acquired 

parvovirus infection in childhood the presence of IgG class antibodies is common and in the absence 

of IgM class antibodies is not of diagnostic aid. The patients can be transiently seropositive for 

rheumatoid factor, anti-neutrophil cytoplasmic antibodies as well as have various auto-antibodies 

which can make differential diagnosis between parvovirus arthritis and other arthritides very 

complicated. Sometimes the patients can also have thrombocytopenia, thus resembling systemic 

lupus erythematosus.  

 

Parvoviral B19 DNA has been detected in synovial fluid samples in some patients with early synovitis 

or with chronic rheumatoid arthritis. The role of parvovirus as propagating chronic arthritis or 

autoimmune disease has been discussed for years. It seems, however, that the progression of 

parvovirus arthritis to chronic rheumatoid arthritis, systemic lupus erythematosus  or vasculitis  is 

extremely rare (8).  

 

The clinical picture of systemic lupus erythematosus and parvovirus infection can be very similar; 

furthermore, parvovirus antibodies can be produced by a patient with established lupus. However, 

parvovirus infection is a very rare cause of the development or flare-up of systemic lupus 

erythematosus. 

 
III-1-2 Treatment of parvovirus arthritis  
Erythema infectiosum does not usually require any treatment. The arthralgia/arthritis can be treated 

with non-steroidal anti-inflammatory drugs, if severe. The prognosis is usually good. 

 

Interestingly, about 50% of both juvenile and adult patients with various rheumatic diseases and 

positive antiphospholipid antibodies have evidence of persisting parvovirus B19 infection. There are 

reports on a small number of patients of the use of intravenous gammaglobulin therapy may result in 

loss of parvovirus B19 viremia and good clinical response in such juvenile arthritis patients resistant to 

all previous medications. 
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III-2 Rubella  
Rubella virus is a single-stranded RNA containing virus. The infection occurs via inhalation of airborne 

droplets or directly from mother to foetus. The most common manifestation of the infection is rash, 

preceded about 6 days prior by lymphadenopathy. Post-infectious encephalopathy, Guillain-Barré 

polyradiculitis, transient thrombocytopenic purpura and haemolytic anaemia are rare complications. 

Transmission of the virus to the foetus during pregnancy can lead to severe malformations.  

 

III-2-1 Clinical picture and diagnosis of rubella arthritis 
Arthritis and arthralgia are uncommon in children and in adult male subjects, but occur in about 50% 

of adult females, soon after the onset of the rash. Arthritis is usually symmetric polyarthritis, most 

commonly in the metacarpo-phalangeal and proximal interphalangeal joints of hands, followed by 

wrists, knees, ankles and elbows. The arthritis usually runs for a maximum of 3 weeks and is self-

limited. Sometimes, a prolonged or relapsing course can occur. Rubella infection can be prevented by 

vaccination by attenuated living rubella vaccines. Vaccination can also induce similar arthritis in adult 

females, thought to be due to immune complexes (8). 

 

The routine laboratory diagnostics is based on the detection of anti-rubella antibodies in the serum. 

Detection of anti-rubella IgM in combination with IgG sero-conversion or detection of a rise in rubella-

specific IgG in paired sera indicates acute infection. Recent primary rubella, remote rubella infection, 

re-infection and persistent rubella IgM reactivity may be differentiated by measuring rubella-specific 

IgG avidity (8). 

 
III-2-2 Treatment of rubella arthritis  
The arthritis is usually short-lived and can be managed by symptomatic drugs, e.g. by non-steroidal 

anti-inflammatory drugs. In the rare case of persistent rubella arthropathy, intravenous 

immunoglobulin therapy may be effective. 

 

III-3 Alpha virus Arthritis 
Alpha viruses belong to a group of arboviruses and share the common feature of transmission by 

arthropod vectors. Alpha viruses are spherical small RNA containing viruses with a potential to induce 

arthritis, fever, fatigue and rash. The spectrum of clinical symptoms in association with alpha virus 

infections is wide, from severe haemorrhagic symptoms to paresthesias and glomerulonephritis 

(Table 10). The most severe form is induced by Chikungunya virus. In Northern Europe, milder forms 

of disease induced by alpha viruses belonging to the Sindbis group has described in several 

countries. In Finland, this mosquito-borne viral disease is called Pogosta disease, in Sweden Ockelbo 

disease, and in Russian Karelia it is called Karelia fever.  
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Table 10:  Alphaviruses related to articular symptoms (modified from 10) 

Virus Clinical features Epidemiological area 

Chikungunya Fever, rash, myalgia, arthralgia/arthritis, 

chronic joint pain, haemorrhagic symptoms, 

paresthesias 

Africa, India, South East Asia, 

Philippines 

Mayaro Fever, rash, myalgia, arthralgia/arthritis, 

chronic joint pain, haemorrhagic symptoms 

America (Trinidad, Surinam, 

Brazil, Colombia, Bolivia) 

O’nyong-nyong Fever, rash, myalgia, arthralgia/arthritis, 

chronic joint pain, haemorrhagic symptoms, 

paresthesias 

Africa (Uganda, Kenya, 

Tanzania, Malawi, Senegal) 

Barmah Forest Fever, rash, myalgia, arthralgia/arthritis Australia 

Igbo Ora Fever, rash, myalgia, arthralgia Ivory Coast 

Ross River Fever, rash, polyarthritis, chronic arthralgia, 

paresthesias, glomerulonephritis 

Australia, New Guinea, Fiji, The 

Solomon Islands, American 

Samoa, South pacific Islands 

Sindbis Fever, rash, arthralgia/arthritis, paraesthesias Europe, Africa, Australia, Asia, 

Philippines 

   Ockelbo Fever, rash, arthralgia/arthritis, chronic joint 

pain, paraesthesias 

Sweden, Norway 

 

    Pogosta  Fever, rash, arthralgia/arthritis, chronic arthritis Finland 

 

   Karelian fever Fever, rash, arthralgia Russia 

 
III-3-1 Clinical picture and diagnosis of alpha virus arthritis 
The Sindbis virus induced diseases in Northern Europe typically occur in late summer or early fall, 

coincident with walking in the forest during mosquito time. The incubation time is short (2-10 days), 

after which the onset of arthritis is usually sudden. The arthritis in Pogosta disease is often 

oligoarticular (ankle, knee, wrist, fingers, especially metacarpo-phalangeal joints) and manifests itself 

usually in the summer and early autumn. Other features are fatigue and maculopapular rash, often 

itchy, present in the majority of the patients. Other systemic symptoms include fever, muscle pain, 

malaise, headache, nausea, and retro-orbital pain. Symptoms common to all alpha virus infections  

include rhinorrhoea, sore throat, marked lethargy and backache. 
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The arthritis is usually transient with migratory arthralgia in the small joints of hands, feet, wrists and 

ankles, often accompanied by generalized myalgia. In about half of the patients the recovery from the 

arthritis can take more than 1 month, even for more than 12 months, but a complete recovery is the 

rule (10). Men and women are affected with similar frequency. Clinical disease is less frequent in 

children, who often have subclinical infection. Some alpha virus infections affecting populations 

outside Europe (see Table 10) can induce petecchia bleeding and neurological symptoms, but the 

European Sindbis virus infections are milder in that sense.  

 

The rash is maculopapular or morbilliform, appears 3-4 days after the onset of illness, and disappears 

after  a few days. The rash induced by Sindbis infection is often pruritic.  

 

The diagnosis of alpha virus infection is based on history (travelling in tropical areas, walking in 

forests in summer/early autumn), on clinical picture (rash and arthritis) and confirmed by serology. 

 

Treatment is symptomatic, but acetylsalicylic acid is to be avoided if there is a suspicion of a 

hemorrhagic disease. Prevention is important (use of mosquito repellents, mosquito nets in the 

tropics, and appropriate clothing). 

 

III-4 HIV and Arthritis  
 

Patients infected with HIV virus have increased frequency of musculoskeletal complaints (11). There 

are definite geographical variations in terms of the prevalence and clinical spectrum of these 

manifestations in reports from different centres. This has been attributed to several secondary factors, 

such as patient selection, ethnic background, risk factors, stage of HIV infection, use of specific highly 

active antiretroviral therapy (HAART), among others. Arthralgia occurs in 5% of patients with HIV 

infection. The musculoskeletal symptoms can be divided into 3 subgroups: those associated directly 

with the HIV infection, those occurring more frequently in HIV positive individuals, at least partially 

associated with increased risk of infection, and those as a result of HIV treatment.  

Septic arthritis due to the usual infectious agents is not increased in HIV patients, but musculoskeletal 

infections due to atypical mycobacteria are increased. Those mycobacteria most frequently causing 

septic arthritis or osteomyelitis include Mycobacterium avium intracellulare, M. kansasii, M. 

haemophilum, M. terrae and M. fortuitum (11). These induce systemic infection, and frequently 

infection of several joints or skeletal sites. Cutaneous lesions (nodules, ulcers, draining sinus tracts) 

occur frequently. These infections occur late in the course of HIV, as also fungal infections, which also 

can cause septic arthritis. A patient with arthritis infected with opportunistic infection should be studied 

for the presence of HIV antibodies. 
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III-4-1 HIV arthritis 
HIV infection is associated with arthritis which resembles other viral arthritides. It is typically 

oligoarticular, predominantly in the lower extremities, and lasts less than 6 weeks. The synovial fluid, 

if obtained for analysis, is non-inflammatory and sterile for bacteria. There is no increased association 

with HLA-B27.  The arthritis is usually self-limiting, and can be treated with non-steroidal anti-

inflammatory drugs. In the more severe arthritis, low-dose glucocorticoids, hydroxychloroquine or 

sulphasalazine can be used. Infective joint complications are also frequently observed in the African 

AIDS patients, while AIDS is the leading cause of aseptic arthritis (60% of the cases). Most of the 

patients have aseptic polyarthritis, the rest have oligoarthritis. The arthritis is symmetrical and non-

erosive, with predilection to large joints in the lower extremities. Most of the patients respond to non-

steroidal anti-inflammatory drugs. Diseases in these patients do not meet the classification criteria for 

spondyloarthritis. 

 

III-4-2 Reactive arthritis in HIV infected patients 
Reactive arthritis or Reiter’s syndrome is observed in 5-10% and psoriatic arthritis in 1-6% and 

undifferentiated spondyloarthritis in 3-11 % of the patients. There are differences in clinical features in 

the phenotypes of arthritides between African patients with AIDS and the Western patients, those in 

Western having more typically reactive arthritis. Incidence of HIV-associated reactive arthritis is 

increased. The clinical picture is typical to reactive arthritis and spondyloarthritides with oligoarticular 

pattern and enthesitis and sausage toes/fingers. Mucocutaneous complications (keratodermia 

blenorrhagica and circinate balanitis) are common. The disease is associated with HLA-B27.  

Treatment is following the lines of that for reactive arthritis in general, starting with non-steroidal anti-

inflammatory drugs. In the more severe or prolonged disease, sulphasalazine is the recommended 

drug, but hydroxychloroquine can also be tried. Methotrexate and cyclosporine, due to their 

immunosuppressive effect, might in theory enhance the HIV load, but can be used if viral load and the 

number of CD4 positive cells are monitored. Skin lesions in reactive arthritis and psoriatic arthritis, 

another form of arthritis observed in HIV infected patients, responds also to etretinate (11). While the 

biological drugs are not officially recommended and indicated for HIV related diseases, there are 

some case reports on the use of TNF-blocking agents in the patient with severe arthritis/skin disease, 

with good clinical response and without any major increase in the risk of infections or progression of 

immunosuppression in the patients in the short term.  

 

Previously, HIV infected patients often developed spondyloarthritis or severe psoriasis-like skin 

disease and also psoriatic arthritis. The use of HAART (“highly active antiretroviral treatment”) is 

effective in the treatment of HIV infection and also the associated psoriasis and arthritis.  
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In the pathogenesis of arthritides, both direct spreading of the HI-virus to the joints, immune response 

of the host to the infection and infection of the host with pathogens known to be capable of triggering 

reactive arthritis especially in HLA-B27 positive subjects (Chlamydia, salmonella, yersinia, shigella, 

campylobacter) contribute to the development of arthritis.  

 

III-4-3 Arthritis in the HAART era 
The availability of HAART has made a great change in the well-being and prognosis of the patients 

infected with HIV. While the complications of HIV infection are effectively suppressed by the therapy, 

the return of immune competent cells has been associated with de novo appearing autoimmune 

phenomena. A new non-infectious immune reconstitution syndrome has been described in patients 

treated with HAART. Patients with this syndrome have developed an autoimmune disease, mostly 

presenting as sarcoidosis or systemic lupus erythematosus-like disease, or a systemic autoimmune 

syndrome, mostly a thyroid disease (13).  

 

Musculoskeletal symptoms are still very common.  Diffuse myopathy, muscular pain, elevated muscle 

enzyme levels, even rhabdomyolysis, and avascular necrosis of bone have been reported with 

increasing frequency on patients treated with antiviral drugs. These adverse events have been linked 

with various therapies, especially protease inhibitors. At the same time, there has been a great shift in 

the spectrum of associated diseases compared with patients never receiving HAART.  The 

development of reactive arthritis, psoriasis arthritis and mono/oligo--/polyarthritis and myositis has 

been definitely declining in patients treated with HAART (13), while, according to a report from one 

Canadian centre, the proportion of infectious and malignant complications  has been overrepresented. 

Despite antiviral therapy, the CD4 cell count was low and the viral load was high in these patients, 

reflecting that the HIV infection in the patients was not under good control (12).   

 
III-5 Hepatitis C and arthritis 
Hepatitis C infection is globally infecting about 2% of the population. The lowest prevalence rates 

(0.01% to 0.1%) are from United Kingdom and Scandinavian countries, and the highest from Egypt 

(15% to 20%). After the acute phase, 50%-70% of the patients develop chronic infection, which is a 

risk factor for future development of liver cirrhosis and hepatocellular carcinoma.  In addition to 

causing hepatitis, hepatitis C virus is lymphotropic and has been associated with the induction of 

various autoantibodies and immunologic entities. Hepatitis C infection has been associated with 

vasculitis, either associated with cryoglobulinaemia or a polyarteritis nodosa-like vasculitis. Other 

rheumatologic/immunological associations include Sjögren’s syndrome, glomerulonephritis, thyroiditis,  

neuropathy, pulmonary fibrosis, myositis, and thromboembolic phenomena with anti-cardiolipin 

antibodies (see 14).  
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III-5-1 Clinical symptoms of arthritis associated with hepatitis C  
Musculoskeletal pain (myalgia, arthralgia, arthritis) is common among the patients. Arthritis is reported 

in 2-20% of patients with hepatitis C. The arthritis has two different patterns. The more common is 

polyarthritis, often mimicking rheumatoid arthritis, is frequently seropositive and involves small joints 

(metacarpo-phalangeal joints, wrists, ankles). Simultaneously, also large joints can be affected. More 

than 50% fulfil the ACR classification criteria for rheumatoid arthritis. In about 10-30% of the patients 

with hepatitis C, the arthritis is mono- or oligoarthritis, usually in larger joints (wrists, shoulders, 

ankles, knees) but without features of spondyloarthropathy. Synovial fluid is inflammatory. Hepatitis C 

RNA has been detected in synovial fluid.  

 

III-5-2 Differential diagnosis between rheumatoid arthritis and hepatitis C arthritis 
Compared with rheumatoid arthritis, the arthritis in patients with hepatitis C, despite often being 

seropositive for rheumatoid factor, is more benign, not erosive, with fluctuating activity. Cryoglobulins 

are present  in less than half of the patients, sometimes associated with purpura, livedo reticularis, 

glomerulonephritis, peripheral neuropathy or Raynaud’s phenomenon. The presence of the 

cryoglobulins and the clinical associations speak in favour of the hepatitis C as the background cause 

of arthritis. About one third of the patients have normal liver enzymes. Thus, the presence of normal 

liver enzymes in laboratory screening does not rule out the possibility of infection. In more than two 

thirds of the patients there are risk factors for acquisition of hepatitis C in the history, such as blood 

transfusion, use of injected drugs, or tattooing. Although most patients have circulating rheumatoid 

factor, anti-CCP-antibodies are usually negative. The diagnosis of hepatitis C infection is based on 

serology (demonstration of C hepatitis antibodies by ELISA) and detection of viremia (hepatitis C virus 

RNA) by PCR.  

 

III-5-3 Pathogenesis  
Hepatitis C infection often induces cryoglobulins and the patients have mixed cryoglobulinaemia. This 

is responsible for the vasculitis type of symptoms, glomerulonephritis etc. The cryoglobulins form 

immune complexes and could be responsible for arthritis at least in a part of the patients. However, 

not all patients with arthritis have cryoglobulins. The hepatitis C virus itself has been found in the 

synovial fluid cells, taken as an indicator of direct infection. Furthermore, the persistence of hepatitis 

C virus in the peripheral blood mononuclear cells could induce chronic antigenic stimulation, 

especially in the long-living B-cells and thus induce imbalance in the immune system leading to 

chronic B-cell activation and immune-mediated disorders, including arthritis. Both the Th1 and Th2 

cytokines are elevated in the sera of the patients, which can further propagate the inflammatory 

aberration and autoimmune phenomena. 
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III-5-4 Treatment of  hepatitis C arthritis  
If there are no contraindications for the use of antiviral therapy this is the logical place to start. 

Currently the use of pegylated interferon alpha (IFN) with ribavirin is recommended. Successful 

treatment of the infection can lead to recovery from the arthritis in the majority of the patients. The 

resolution of the arthritis may take up to 4 months. If the arthritis persists there are contraindications 

for antiviral therapy. The  use of conventional antirheumatic drugs (with careful monitoring of the liver 

enzymes for the increased toxicity risk) can be applied, often with low dose corticosteroids (14). There 

are single reports of the use of anti-TNF drugs safely without the induction of increased viral load or 

increases in serum aminotransferase levels.  
 
IV ROLE OF INFECTIONS IN THE AETIOLOGY OF CHRONIC RHEUMATIC DISEASES 
 

IV-1 Whipple’s Disease 
Whipple´s disease is a rare disease with protean manifestations ranging from arthralgia and 

malabsorption to difficult neurological symptoms. If untreated the disease can be ultimately fatal. 

Whipple´s disease was first described by Georg Whipple in 1907 but the first successful culture of the 

causative bacterium (classified as an actinomycete), Tropheryma whipplei, took place a nearly 

hundred years later in 2000. The organism was initially named Trophynema whippelii but the name 

was subsequently changed. The name comes from Greek words trophi (food) and eryma (barrier) 

referring to the malabsorption which is frequently associated with the disease.  

 

IV-I-1 Pathogenesis 
 There are no valid estimations of the prevalence of  Whipple´s disease. Only about 1000 cases have 

been reported, mostly in middle aged white males, but considering the assumed ubiquitous 

prevalence of the causative organism and the difficulty of the diagnosis the true prevalence may be 

higher. In post-mortem studies the prevalence has been described to be less than 0.1 % . The 

pathogenic bacteria T whipplei appears to be present ubiquitously in the environment but its exact 

source is not established. The presence of T whipplei has been demonstrated by PCR in human stool 

and an association with Giardia lamblia infection has been reported.  It has been suggested that 

transmission of T whipplei takes place through fecal-oral transmission and it is possible that 

significantly more people are exposed to T whipplei than who actually develop the disease. Thus 

genetic factors and undefined subtle defects in cellular immunity, perhaps specific for T whipplei, are 

likely to be play a role in the pathogenesis (16; 17).  
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IV-1-2 Clinical picture 
The typical patient is a middle aged white male who presents with joint symptoms, malabsorption and 

wasting. The disease can however occur at all ages and it should be noted that approximately 15% of 

patients do not have the classical signs and symptoms. In those cases the diagnosis may be difficult. 

Whipple´s disease can be characterized by two stages; the prodromal stage and the steady state. 

The prodromal stage is characterized with protean non-specific manifestations, in particular arthralgia 

and arthritis. Weight loss and diarrhoea are characteristic for steady state but many other symptoms 

can also occur. The length of the prodromal stage can be quite long with average duration of six 

years. It is noteworthy that if the patient has received immunosuppressive therapy, such as 

corticosteroids or anti-TNF blocker, the progression of the disease may be clearly faster. 

  

Joint involvement is common and has been reported in 65 to 90 % of patients with classic Whipple´s 

disease. Arthropathy is also commonly the first manifestation of Whipple´s disease. The most 

common form of the arthropathy is a migratory intermittent non-destructive oligo- or polyarthritis. Also 

destructive arthritis resembling seronegative RA can occur but it is more rare. In rare cases 

spondyloarthropathy and hypertrophic osteoarthropathy have been described in the patients. In 

middle aged man with unexplained intermittent polyarthritis, Whipple´s disease should be considered 

as one possibility.  

 

The most common gastrointestinal manifestation is weight loss (90 % of patients) which can be 

associated with diarrhoea. Occult bleeding from the intestinal tract has been reported in 20-30% of 

patients. In addition, abdominal pain, hepatosplenomegaly and hepatitis may be seen.  

 

Neurological symptoms occur relatively commonly in association with Whipple's disease. They have 

been reported in 6 to 63 % of patients with classic Whipple's disease but in small series based on 

autopsy findings central nervous system involvement was described in 91 % of patients (10 of 11 

studied). The neurological manifestations are varying and range from commonly occurring cognitive 

changes to dementia. Depression and personality changes are observed in about half of the patients 

who have neurological involvement. Supranuclear ophthalmoplegia, myoclonus, and hypothalamic 

involvement have been described.  The prognosis of patients who have neurological involvement is 

poor with significant mortality and presence of persistent neurological sequels. 

Cardiac involvement is also relatively common. Cardiac murmurs, insufficiency of aortic or mitral valve 

or blood culture negative endocarditis have been described. 

 
Other commonly (> 30 % of cases) occurring symptoms include fever, lymphadenopathy, 

hyperpigmentation, peripheral oedema and  hypotension. 

 
 



Eular On-line Course on Rheumatic Diseases – module n°11 
Marjatta Leirisalo-Repo, Ben A. Dijkmans, Kari K. Eklund 

36 
©2007 EULAR 
 

IV-1-3 Diagnosis 
As the manifestations of the disease are varying a high degree of suspicion is required to make the 

diagnosis. Symptoms such as malabsorption and wasting and abdominal symptoms occurring in 

association with atypical seronegative arthritis should suggest the diagnosis of Whipple´s  disease.  

Histological examination and periodic acid-Schiff (PAS) staining of biopsy sample from duodenum or 

jejunum should be obtained to confirm the diagnosis. Polymerase chain reaction (PCR) can be used 

to complement the PAS staining. PCR method can also be used to detect T whipplei from other body 

tissues and fluids. Humoral response cannot be used as a diagnostic tool in Whipple´s disease. 

 

IV-1-4 Treatment 
Initiation of antibiotic treatment leads in many patients to a rapid resolution of symptoms. Diarrhoea 

and fever may resolve in one week and arthropathy in a few weeks. Tetracycline was previously used 

as a first line treatment but the relapse rates were very high. Thus, currently antibiotics which can 

effectively cross the blood-brain barrier are favoured in the treatment. Recommended treatment at 

present is to use the combination of  trimethoprim (160mg) with sulfamethoxazole (800 mg)  twice per 

day for 1-2 years. The oral treatment should be preceded, especially in severely ill patients, by  

parenteral administration of 2 weeks course of ceftriaxone (2g daily) or streptomycin (1g per day) 

combined with G penicillin (1.2 million U per day). However, lack of clinical response as well as 

relapses have been reported also with this regimen (16; 17).  

 

IV-2 Is rheumatoid arthritis caused by infection? 
In addition to genetic susceptibility, environmental factors have been suggested to play a role in the 

development of rheumatoid arthritis. Among those, infections have been widely suspected, though a 

definite association is lacking. Parvovirus and rubella have been common suspected viral candidates. 

The suspected bacteria have varied from direct infection caused by mycobacteria, streptococcus, 

mycoplasma, or immunological abnormal reaction or cross reactivity between bacterial antigens (e.g. 

from proteus or E. coli) and the host. In about 20% of patients with early rheumatoid arthritis,   there is 

serological evidence of recent infection. There is not a single putative microbe but several that may be 

able induce joint disease in a susceptible patient. 

 
IV-2-1 Epstein-Barr virus infection 
Epstein-Barr virus (EBV) is a tumorigenic herpesvirus that infects over 90% of the adult population 

world-wide. The virus generally persists for the entire lifetime of a human without causing overt 

disease and the persistence is sustained by a fine balance between the host immune system and the 

virus. A common infection which persists in the host with the immunological potential has been one of 

the infectious candidates for rheumatoid arthritis during several years, and EBV would be a good 

candidate. 
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The virus affects B-cell immunity inducing polyclonal activation of B cells and production of  

autoantibodies, including rheumatoid factor, and DNA-antibodies, phospholipid antibodies and 

antibodies to cyclic citrullinated peptides (CCP-antibodies). EBV can directly infect synovial cells. The 

patients with chronic rheumatoid arthritis have higher levels of anti-EBV-antibodies than healthy 

controls. In addition, EBV-specific suppressor T cell function,  which is needed for the control of the 

chronic infection, is defective in the patients; this is probably causing the increased viral load 

observed (see 15). Although there is no good evidence in favour of the primary infection as a trigger 

of subsequent rheumatoid arthritis, based on the above mentioned immune aberrations, EBV would 

be a good candidate to trigger chronic immune complex disease.  

 

EBV, cytomegalovirus and parvovirus B19 have been observed to persist in a latent form in the 

synovial fluid/synovial tissue of patients with rheumatoid arthritis and psoriatic arthritis, but less 

frequently in those with reactive arthritis. This can be interpreted either as an evidence of primary role 

of these viruses in autoimmune arthritis or to be an indicator that the circulating inflammatory cells 

harbouring the viral DNA of persisting viruses migrate as innocent bystanders in the inflamed 

synovium.  

 

In summary, there is some epidemiologic evidence referring to the possibility that patients who 

develop first manifestations of rheumatoid arthritis can have had various infections close to the onset 

of arthritis. The role of persisting viral infections as a cause of rheumatoid arthritis needs still final 

confirmation. 

  

IV-3 Is Ankylosing Spondylitis Caused By Infection? 
 
IV-3-1 Bacteria and ankylosing spondylitis 
There is indirect evidence that previous bacterial infection can be  associated with the later 

development of ankylosing spondylitis. This is based on the fact that  a minority of the patients with 

acute reactive arthritis, especially if they possess HLA-B27, the genetic marker for ankylosing 

spondylitis, develop ankylosing spondylitis 10-20 years after the initial infection.  

Furthermore, there is increasing evidence for the role of the gut in the maintenance of joint symptoms in 

patients with chronic spondyloarthritides or ankylosing spondylitis.  

About 10 to 20% of patients with chronic  inflammatory bowel disease (IBD) develop a peripheral 

arthritis at some time during the course of their disease and ankylosing spondylitis has been reported 

in between 5 and 10% of patients with IBD. HLA-B27 positive patients with IBD  have a especially 

high risk of developing ankylosing spondylitis. Although no specific microbes have been shown to be 

responsible, Klebsiella, a microbe belonging to normal gut flora has been proposed,  especially in 

association with peripheral arthritis. 
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Previous infection with Chlamydia trachomatis has also been linked to the subsequent development of 

sacroiliitis and ankylosing spondylitis. Also, flares of established ankylosing spondylitis, especially if 

there is acute peripheral arthritis, can be due to superimposed acute reactive arthritis associated with 

enteric and urogenital infections.  

 

Urogenital infections may also contribute in chronic spondyloarthritis. Prostatitis has been shown to 

support the ongoing joint/axial inflammation in chronic reactive arthritis and in ankylosing spondylitis.  

These associations  would suggest a more aggressive search for microbes in patients with active 

ankylosing spondylitis. 

 

Environmental factors (most probably infections) have also been suggested to play a role in the 

severity and age of onset of ankylosing spondylitis. There are some reports that ankylosing 

spondylitis and related diseases have been more severe in lower social classes with lower hygienic 

level.  

 

In Mexico and China ankylosing spondylitis starts at an earlier age and runs a more severe course 

when compared with Western Europe. For these countries repeated bacterial infections of the 

gastrointestinal tract starting at young age are frequent, again especially in the lower social classes. 

This indicates that persistent or repeated infection, most probably of the gut, is a very important 

contributor not only for the pathogenesis but also for severity of ankylosing spondylitis. 

In conclusion, the aetiology of ankylosing spondylitis is not known. The role of infections in this 

respect has been discussed during the last 30-40 years. An indirect evidence for the role of infection 

comes from the following facts: 1) a proportion (20-35%) of patients with reactive arthritis, when 

followed up prospectively for 20-25 years, have developed sacroiliitis and ankylosing spondylitis; 2) 

chronic bacterial prostatitis has been associated with active ankylosing spondylitis, the therapy of the 

infection focus also suppressed the inflammatory back pain; 3) patients with active ankylosing 

spondylitis have a higher titre of IgA class anti Klebsiella antibodies compared with patients with low 

disease activity; and 4) sacroiliitis and ankylosing spondylitis occur in patients with chronic 

inflammatory bowel disease, such as ulcerative colitis and Crohn’s disease.  

 

IV-4 Are Spondyloarthritides Caused By Infection? 
Most patients with reactive arthritis recover, but about 15% continue to have chronic arthritis. Recurrent 

attacks of acute reactive arthritis occur in about 10-20% of patients with previous yersinia or salmonella 

arthritis, and are especially common in those with previous Chlamydia trachomatis induced arthritis.  

Factors determining the progression of acute reactive arthritis to chronic spondyloarthritis are 

incompletely known, but persistent or recurrent urogenital infection or chronic inflammatory foci in the gut 

could be good candidates. 
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The presence of yersinia and salmonella antigens have been demonstrated in synovial fluid cells or in 

synovial tissue of patients with reactive arthritis. Furthermore, yersinia structures persist in the 

submucosa of the gut, in lymph nodes and in the synovial fluid of patients with prolonged or chronic 

yersinia arthritis.  Chlamydia trachomatis also persist for prolonged period in the infected host for months 

or even for 2 years. Reactive arthritis as acute form and ankylosing spondylitis are at the far ends of 

the spectrum of spondyloarthritides. In reactive arthritis infection has a definite triggering role, and for 

ankylosing spondylitis, the role of infection as one of the initiating factor or as a contributory factor in 

the flare-up has been discussed. There are patients with chronic spondyloarthritis without preceding 

known infection, but based on the discussions with other diseases of the same family , infection might 

play a role at least in a part of the patients. However, there is no direct evidence for this. Thus, 

infection plays a definite role in the aetiology of  acute reactive arthritis and probably contributes to the 

clinical activity or to the exacerbation of spondyloarthritides in general.  
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SUMMARY 

• Direct infection of a joint (septic arthritis) should be suspected in a patient with acute 

monoarthritis, usually in lower limbs. About 50% of the patients have fever, and most of the 

patients have a contributing factor for the infection. The clinician should have high suspicion. 

The involved joint should be aspirated and the fluid should be analysed with Gram stain, 

bacterial culture, and white blood cell count with differential. Bacterial cultures of blood, 

mucosa, wounds, skin changes should be performed. Treatment with intravenous antibiotic 

should be started immediately without waiting for microbiological verification. The prognosis of 

the joint with respect to permanent destruction is usually poor, and depends on the condition 

and co-morbidities of the patient and on the delay in starting antibiotic therapy. 

• Patients with disseminated gonococcal infection can have bacteraemic arthropathy 

characterized by tendonitis, arthralgia and fever, or monoarticular septic arthritis with skin 

changes. Blood cultures are positive in 50% of the bacteraemic form but seldom in the septic 

arthritis, where culture of synovial fluid can be positive. Treatment with intravenous antibiotics 

is usually very effective.  

• Reactive arthritis is characterized by oligoarthritis in a young or young adult patient, often 

preceded by enteritis or urethritis/cervicitis. Serological tests for rheumatoid factor are usually 

negative, while there is association with HLA-B27. In addition to oligoarthritis, the patient 

frequently has extra-articular inflammatory signs and symptoms (enthesitis, tendonitis, eye 

inflammation, skin and mucosal lesions, inflammatory low back pain) which aid in the 

diagnostic work-up. Treatment is by non-steroidal anti-inflammatory drugs and physiotherapy. 

If the patient has distinct synovitis, local corticosteroid injections are of great help. In a patient 

with severe acute disease, systemic use of glucocorticoids can be used. Sulfasalazine can 

shorten the time to recovery. In the case of Chlamydia trachomatis infection, it should be 

treated in the patient as well as the partner. Antibiotics do not modify the course of the 

ongoing arthritis. Most patients do recover within the first 6 months, and 85% within one year. 

About 20-25% of the patients continue to have occasional arthritis or features of 

spondyloarthritis.  

• Lyme arthritis should be suspected in a patient with a history of a tick bite, especially if 

followed by erythema migrans. Arthritis is usually monoarticular with a  predilection to the 

knee. The arthritis has a naturally waxing and waning course and spontaneous recovery is 

usually waited for. The diagnosis of borreliosis can be confirmed by serology followed by 

immunoblot. Synovial fluid can be examined for borrelia by PCR. Treatment consists of 

antibiotic therapy, usually doxycycline 200 mg/day for 30 days. If the arthritis is resistant, the 

patient can be treated by intravenous ceftriaxone for  14-21 days.  
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The arthritis usually subsides within 3 months form the treatment. In resistant cases, disease-

modifying antirheumatic drugs can be started. Synovectomy is also an option. The use of local 

corticosteroid injections is controversial. 

• Arthritis can be a symptom during infection with several viruses. The most important are 

parvovirus and rubella infections. The clinical picture is typical, with rash and 

lymphadenopathy preceding arthritis. Parvovirus can also cause several haematological 

complications, hepatitis, myositis and even myocarditis. Diagnosis is based on clinical features 

supplemented by serology. Treatment is symptomatic and outcome is good.  Alpha viruses are 

a large family of viruses spread around the world capable to cause protean symptoms. The 

virus is spread by mosquitoes. Among them, arthritis/arthralgia is common. In Northern 

Europe, a milder form of oligoarticular disease occurs, usually during summer, early autumn is 

subjects who have exposed to mosquitoes while walking in the forest. The disease has an 

acute start with severe joint pain, associated with fatigue, myalgia and itchy maculopapular 

rash. The arthritis can run a prolonged course and especially arthralgia can persist for months. 

Treatment is symptomatic. 

• Patients with HIV infection can have septic or reactive form of arthritis, increased frequency of 

psoriatic arthritis and spondyloarthritis. Increased load of infections, immunosuppression by 

HIV, and direct effect of the HIV infection can contribute to the symptoms. With highly active 

antiretroviral therapy (HAART), the patients have less opportunistic infections, but 

musculoskeletal symptoms are still often present. The cause of this is not very well known, but 

the direct effect of the HAART drugs, and the new immuno-constitution of the patients as well 

as lifestyle factors predisposing to infections might contribute. A patient with HIV and arthritis 

should be searched for septic infection, reactive arthritis and also for other autoimmune 

diseases as well as for any malignancy and treatment guided appropriately. In chronic arthritis, 

hydroxychloroquine and sulphasalazine are safe. 

• In addition to hepatitis and liver cirrhosis, infection with Hepatitis C is associated with vasculitis 

and cryoglobulinaemia, Sjögren’s syndrome, glomerulonephritis, pulmonary fibrosis, myositis, 

and antiphospholipid syndrome. Arthritis is common and has 2 subtypes: one is mimicking 

rheumatoid arthritis, often seropositive, the other is oligoarticular, affecting large joints. 

Compared with classical rheumatoid arthritis, the RF-positive polyarthritis of hepatitis C is 

more benign, not erosive, and runs a fluctuating course. The patients can have additional 

features of autoimmune disease (Raynaud’s phenomenon, livedo reticularis, 

glomerulonephritis) referring to hepatitis C which can help in the differential diagnosis. In such 

cases, CCP-antibodies are usually lacking. Therapy of hepatitis C might clear the arthritis 

within a few months. In the case of persisting arthritis, use of conventional antirheumatic drugs 

with careful monitoring especially for the liver toxicity, can be used. 
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• Whipple’s disease is a rare chronic infection which manifests itself with generalized arthralgia 

and arthritis followed by chronic phase, with diarrhoea, malabsorption, neurological and 

cardiac symptoms. A typical patient is a middle-aged man with chronic malabsorption and 

wasting. Arthritis is migratory non-erosive oligo- or polyarthritis. The diagnosis is based on 

high clinical suspicion, and histological analysis of biopsies from duodenum or jejunum with 

PAS staining or PCR. Treatment is long-term antibiotics, starting with ceftriaxone or 

streptomycin + Ge-penicillin for 2 weeks, followed by trimethoprim-sulfamethoxazole for 

months or even years. 

• The role of various infections as inducers of the development of rheumatoid arthritis has been 

discussed for decades, and no clear positive answer is available. The most putative 

candidates are Epstein-Barr virus, cytomegalovirus and parvovirus B19, all of which have 

been observed to persist in the synovial samples patients with chronic rheumatoid arthritis.  

• The aetiology of ankylosing spondylitis is not known. The role of infections in this respect has 

been discussed during the last 30-40 years. An indirect evidence for the role of infection 

comes from the following facts: 1) a proportion (20-35%) of patients with reactive arthritis, 

when followed up prospectively for 20-25 years, have developed sacroiliitis and ankylosing 

spondylitis; 2) chronic bacterial prostatitis has been associated with active ankylosing 

spondylitis, the therapy of the infection focus also suppressed the inflammatory back pain; 3) 

patients with active ankylosing spondylitis have a higher titre of IgA class anti Klebsiella 

antibodies compared with patients with low disease activity; and 4) sacroiliitis and ankylosing 

spondylitis occur in patients with chronic inflammatory bowel disease, such as ulcerative colitis 

and Crohn’s disease.  

• Reactive arthritis as acute form and ankylosing spondylitis are at the far ends of the spectrum 

of spondyloarthritides. In reactive arthritis infection has a definite triggering role, and for 

ankylosing spondylitis, the role of infection as one of the initiating factor or as a contributory 

factor in the flare-up has been discussed. There are patients with chronic spondyloarthritis 

without preceding known infection, but based on the discussions with other diseases of the 

same family, infection might play a role at least in a part of the patients. However, there is no 

direct evidence for this. 

 




