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Acute-onset arthritis is a common clinical problem facing
both the general clinician and the rheumatologist. A viral
aetiology is though to be responsible for approximately 1%
of all cases of acute arthritis with a wide range of causal
agents recognised. The epidemiology of acute viral arthritis
continues to evolve, with some aetiologies, such as rubella,
becoming less common due to vaccination, while some
vector-borne viruses have become more widespread. A travel
history therefore forms an important part of the assessment
of patients presenting with an acute arthritis. Worldwide,
parvovirus B19, hepatitis B and C, HIV and the alphaviruses
are among the most important causes of virally mediated
arthritis. Targeted serological testing may be of value in
establishing a diagnosis, and clinicians must also be aware
that low-titre autoantibodies, such as rheumatoid factor
and antinuclear antibody, can occur in the context of acute
viral arthritis. A careful consideration of epidemiological,
clinical and serological features is therefore required to guide
clinicians in making diagnostic and treatment decisions.
While most virally mediated arthritides are self-limiting some
warrant the initiation of specific antiviral therapy.

Arthritis, arthralgia, alphavirus, parvovirus B19,
hepatitis

Viral infections are a well-recognised cause of acute arthralgia
and arthritis with a large number of causative agents
reported. The diagnosis of virally induced arthritis can be
difficult to confirm but should be considered in all patients
presenting with acute-onset polyarticular symptoms. In
addition to serological testing for the causative agent there
may be associated clinical features that point clinicians to a
specific virus such as the typical ‘slapped cheek’ rash seen in
parvovirus-associated arthritis or jaundice associated with
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acute hepatitis B (HBV) infection. In many cases however,
these features may be subtle, absent or temporally distant from
the joint symptoms making the diagnostic process difficult.
Therefore when a virally mediated arthritis is suspected,
serological testing should be based on both clinical and
epidemiological data.

Accurate data on the incidence and prevalence of virally
induced arthritis are lacking. Most studies have investigated
alimited number of aetiologies and there is likely to be
significant geographic variation in the frequency and causes of
virally mediated arthritis. Studies that have screened patients
presenting with acute arthritis have suggested a viral aetiology
in about 1% of cases'~ and in the largest study, the cost per
individual tested was €85.05.

Worldwide, epidemics of arbovirus-related arthritis are
increasingly recognised. In Europe there have been recent
outbreaks of sindbis virus* and chikungunya (CHIKV).> While
there is increasing recognition, and possibly incidence, of
vector-borne causes of arthritis, other causes of viral-induced
arthritis may be becoming less common. Routine vaccination
against mumps and rubella for example, is likely to have
reduced the frequency with which arthritis associated with
these two viruses is seen.’®

A broad range of viruses, many of which have specific
geographic niches (Table 1 and Fig 1), can cause arthritis,
highlighting the importance of a travel history. In patients
where an imported aetiology is being considered, consultation
with a specialist in infectious disease is recommended to guide
investigations.

Parvovirus B19

Parvovirus B19 is a single-stranded DNA virus. The virus is
globally distributed and most healthy adults are seropositive.
While outbreaks of parvovirus are uncommon they have been
reported.” Many cases of parvovirus B19 are asymptomatic
but the virus is also responsible for a wide spectrum of clinical
manifestations, including erythema infectiosum, aplastic
anaemia and an acute arthritis.

Acute symptomatic parvovirus B19 infection is associated
with elevated levels of a wide range of pro-inflammatory



Table 1. Key features of major viral arthritides.
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Virus

Parvovirus B19

Hepatitis B

HCV

HCV-associated
cryoglobulinaemia

HIV

Alphaviruses

HTLV-1

Epidemiology

Exposure to young children

Congenital transmission in high-risk
countries MSM, IDU

Worldwide MSM, IDU, blood
transfusions

As above

Worldwide — especially sub-Saharan
Africa, multiple sexual partners,
MSM, IDU, blood transfusions
Specific geographical range for
each virus — See Fig 1

Japan, Caribbean

Common clinical features

Large joint oligoarticular in children, RA-like pattern
more common in adults.

RA-like pattern of arthritis lasting days to months
with rash, malaise or myalgia. Joint symptoms often
resolve with onset of jaundice.

Mild RA-like pattern of arthritis/ arthralgia.

Large joint oligoarticular non-erosive arthritis (often
involving ankles).

Variety of presentations reported. Joint symptoms
as part of an immune-reconstitution syndrome also
described with initiation of retroviral therapy.

Chronic arthritis/arthralgia associated with
chikungunya infection, as well as tenosynovitis,

carpal tunnel syndrome and new-onset Raynaud
phenomenon. Associated thrombocytopenia common.

Chronic large and medium joint oligoarthritis. Fever
myalgia and skin lesions common at onset of joint
symptoms. Associated inflammatory eye, skin and
muscle disorders reported.

Diagnostic test
B19 IgM

HBsAg, anti-HBc,
HBV DNA

Anti-HCV, HCV-RNA

Anti-HCV, HCV-RNA,
cryoglobulins, low C4

Anti-HIV1/2, HIV-
RNA

Specific-viral IgM,
specific-viral RNA

Anti-HTLV-1, HTLV-
1-DNA

CHIKV = chikungunya; HBV = hepatitis B virus; HCV = hepatitis C virus; HTLV-1 = human T-lymphotrophic virus type-1; IDU = injecting drug user; MSM = men who

have sex with men; RA = rheumatoid artritis.

cytokines.® Parvovirus-B19 DNA has been found in
the synovial fluid of inflamed joints, though it is just as
commonly found in synovial tissue from controls.” The
development of arthritis is associated with the development of
parvovirus B19 specific antibodies, suggesting that immune
complexes may be involved in the development of parvovirus
arthritis,'!!

The reported frequency of arthritis varies with age of
infection, from 8% in children to as high as 50-80%
in adults."®"? In children an asymmetric large-joint
oligoarthritis, usually involving the knee, is most
common, whereas adults tend to present with a rheumatoid

arthritis (RA)-like symmetrical small joint pattern
involving the wrists, metacarpophalangeals and proximal
interphalengeals.”” A number of autoantibodies have been
reported to occur transiently with parvovirus-arthritis
(usually at low titres) including rheumatoid factor (RF),
antinuclear antibody (ANA) and a variety of extractable
nuclear antigens (ENAs). Arthritis symptoms are usually
short-lived but can persist for a number of months and can
be managed with non-steroidal anti-inflammatory drugs
(NSAIDs). There are case reports of severe parvovirus
arthritis associated with persistent viraemia responding
favourably to intravenous immunoglobulin.'

Legend
Virus
| Chikungunya
Ross River
Mayaro
O'ngong-nyong
" Sindbis

Fig 1. Geographic range of

alphaviruses.
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HIV

Arthritis can be seen at any stage of HIV infection but the
spectrum of manifestations is changing following the roll-out
of combination antiretroviral therapy (cARV)."

Arthralgia is a well-described feature of primary HIV
infection illnesses,'” but true arthritis is relatively uncommon.
In the setting of untreated HIV, joint symptoms are common
with around 11% developing a mono or polyarticular
arthritis.'® Joint symptoms, including reactive arthritis, have
been reported to respond well to the initiation of cARV."

The spectrum of rheumatic complications of HIV has
changed following uptake of cARV. A longitudinal study
conducted between 1989 and 2000 revealed a marked decline
in the occurrence of classical rheumatic complications of HIV
such as reactive arthritis and psoriatic arthritis.'* Autoimmune
rheumatic diseases such as RA are relatively uncommon in
the setting of untreated HIV but initiation of cARV can result
in an immune reconstitution syndrome which may unmask
underlying autoimmune rheumatological disease.'>*®

Clinicians must bear in mind that joint symptoms in patients
with HIV may represent manifestations of co-infection with
other blood-borne viruses such as HBV and hepatitis C (HCV),
a reactive arthritis following an alternative infection or an
arthropathy related to a sexual transmitted infection such as
gonorrhoea or syphilis.”

Hepatitis B

HBYV, a dsDNA virus of the Hepadnaviridae family, is estimated
to affect around 400 million people worldwide. Transmitted
vertically, sexually or through blood-borne contact (transfusion
or intravenous drug use), around 95% of adults exposed to the
virus will mount an appropriate immune response leading to
eventual viral clearance.

Arthritis in patients with HBV is mediated through the
formation and deposition of immune complexes containing
viral antigens and their respective antibodies in the synovial
tissues.”® Arthritis occurs in both the prodromal phase of acute
infection and during chronic HBV infection.

Arthritis can be the only presenting feature of acute HBV
infection,?' and in the prodromal phase of infection often
resembles RA, with a symmetrical polyarticular distribution
involving proximal interphalengeal joints, ankles and knees.
The presence of rash, fever, malaise or myalgia may provide
clues to the underlying diagnosis. Arthritis symptoms typically
last days to months® and often resolve with the onset of
jaundice. RF can be elevated in around 25% of cases whereas
C3 and C4 are found to be low in around 40%, indicative of an
immune-complex mediated process.'!

Up to 25% of patients with chronic HBV infection report
joint symptoms, though overt synovitis is uncommon and
joint damage is rare. The presence of chronic arthritis or
arthralgia should prompt consideration of associated immune
complex deposition syndromes, such as polyarteritis nodosa,
or cryoglobulinaemia.

22

Hepatitis C

Approximately 3—4 million individuals are infected with HCV
annually. The World Health Organization estimate that around
39% of the world's population have chronic HCV infection.**
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Between 40 and 70% of patients with acute HCV infection are
reported to experience at least one extra-hepatic manifestation
during their illness.”>*® Arthritis symptoms are common
and have been reported in more than 70% of patients> with
two distinct clinical patterns described: a more common
polyarticular small joint arthritis resembling RA which
usually runs a milder disease course; and an oligoarticular
medium and large joint arthritis (often affecting the ankles)
that tends to be non-erosive, and is frequently associated with
mixed cryoglobulinaemic vasculitis (MCV).”® An RA-like
polyarthritis has also been reported as a complication of
interferon treatment for HCV patients.”’

As with HBV, RF is positive in HCV-related arthritis (in up to
80% of cases),’® and anti-citrullinated protein antibodies, while
highly specific for RA, are also reported to occur in 4.5% of
HCV-related arthritis cases. **

Symptomatic treatment with analgesics and NSAIDs is
recommended for the management of HCV-related arthritis in
the absence of MCV. For patients with MCV, antiviral treatment
is recommended to achieve a sustained virological response.
There is a strong correlation between clinical improvement of
MCV-associated arthritis and the disappearance of HCV RNA
and cryoglobulins in the serum.

Hepatitis E

Until recently, hepatitis E virus (HEV) was considered solely as
the cause of an acute self-limited hepatitis, similar to hepatitis
A. Tt is now clear that infection with HEV serotypes 3 or 4

may be associated with chronic infection® and a range of
extra-hepatic manifestations including joint symptoms and
cryoglobulinaemia.*

HTLV

Human T-lymphotrophic virus type-1 (HTLV-1) was the
first identified retrovirus and it is estimated that 20 million
individuals are infected®® predominantly in Japan and
the Caribbean. HTLV-1 is the cause of HTLV-associated
myelopathy and adult T-cell leukaemia/lymphoma (ATLL).
There is increasing evidence that infection with both HTLV-1
and -2 is associated with acute arthritis, as well as inflammatory
eye, muscle and skin disorders.

Clinically HTLV-associated arthropathy has been reported as
a chronic oligoarthritis preferentially affecting the shoulders,
wrists and knees. Fever, myalgia and skin lesions commonly
occur at the onset of polyarthritis®® and both RF and ANA
positivity are reported. There is no established treatment for
HTLV-associated arthropathy though corticosteroid therapy
is often used. Despite concerns regarding an increased risk of
ATLL in the context of immunosuppression, safe use of anti-
tumour necrosis factor agents for RA in patients with HTLV
infection has been reported.” Treatment with interferon-o has
been reported to improve joint symptoms in some patients with
chronic HTLV-associated arthropathy.®

Arboviruses

Arthropod-borne-viruses (arboviruses) are a broad group

of viruses transmitted predominantly by mosquitoes. Two
main genera of arboviruses are associated with acute arthritis;
alphaviruses and flaviruses.
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Alphaviruses

Alphaviruses are a genus of RNA virus, usually transmitted

by mosquitoes. ‘New World’ alphaviruses are commonly
associated with encephalitis while ‘Old World’ alphaviruses,

of which CHIKYV is the most well known, are commonly
associated with a syndrome of fever and arthralgia.”*° The
incubation period for all the alphaviruses is approximately 3—15
days*"* and epidemics are well recognised.*?"** Macrophages
are thought to be responsible for much of the pathology
associated with alphavirus infection through the release of pro-
inflammatory cytokines and matrix metalloproteinases.*"*’

Chikungunya

CHIKYV is responsible for disease throughout Africa and Asia,
and more recently the Caribbean.*® Smaller outbreaks have
also occurred in Europe.’ Aedes mosquitoes are the vector

of CHIKV.* In Africa the virus is maintained in a sylvatic
transmission cycle involving small non-human primates,
small mammals and mosquitoes, while in Asia CHIKV

is predominantly urban, involving a human—mosquito
transmission cycle.

The incubation period of CHIKV is normally 2—4 days
followed by the onset of an acute febrile illness, characterised
by fever, arthralgia, myalgia, headache and rash,*? and
accompanying viraemia.”® The joint symptoms of acute CHIKV
can involve both large and small joints (often 10 or more
joints) and may be accompanied by effusions. Clinically acute
CHIKYV can be difficult to differentiate from other arboviruses,
especially dengue. One small study suggested that a platelet
count <100x10°/L was the most useful factor in differentiating
dengue from CHIKV."

While acute CHIKV normally lasts for about a week, the
disease is notable for the occurrence of long-lasting arthritis
that may persist up to 36 months.>*® Tenosynovitis, carpal
tunnel syndrome (secondary to synovial hypertrophy)
and new-onset Raynaud's phenomena are also reported in
patients with persistent symptoms.*® The arthritis of CHIKV
is typically symmetrical and most commonly involves the
fingers, wrists, knees and ankles. Chronic joint symptoms
have been reported to be relapsing and remitting in 60-80%
of patients and unremitting in 20—40%. In patients with
chronic joint symptoms they were relapsing and remitting
in 60—-80% of patients and unremitting in 20-40%. Age,
female gender and pre-existing rheumatic disease have been
associated with an increased risk of prolonged arthralgia,>**
and cryoglobulinaemia has been reported in more than 90% of
patients with persistent symptoms in one case series.”

Ross River virus
The Ross River virus (RRV) is the most common mosquito-
transmitted infection in Australia with around 8,000 cases
reported annually.* RRV was first identified in Queensland in
1959°! and is recognised as the cause of a debilitating disease,
characterised by headache, fever, rash and joint symptoms.
Females are affected slightly more frequently than males and
there are seasonal variations in transmission, likely reflecting
the impact of rainfall on the mosquito vector.”'

The incubation period for RRV is 5-15 days* followed by an
acute-onset febrile illness that is similar to other alphavirus
infections. In a prospective study of patients with RRV, knees,

wrists and fingers were the joints most frequently affected. On
follow-up, symptoms improved significantly over a 3—6 month
period. Persistent joint symptoms were frequently associated
with the presence of other comorbidities such as depression

or underlying rheumatological disease. The extent to which
RRYV itself causes persistent joint symptoms in the absence of
comorbidities remains unclear; it is possible that in patients
diagnosed with Ross River disease clinicians may underdiagnose
alternative causes of persistent joint symptoms.*

Other alphaviruses
A number of other alphaviruses cause clinically similar
syndromes to those seen with CHIKV and Ross River.

Sindbis is one of the most widely distributed of the
alphaviruses and is reported in Europe, Africa, Asia and
Australia.”> Wild birds are the major reservoir and a range of
mosquito species serve as vectors. Seroprevalence surveys in
Europe have shown that exposure to sindbis virus is common
but the frequency of associated arthritis is unknown.

The O'nyong-nyong virus has been responsible for several
epidemics in East Africa. The name means ‘joint breaker’ a
description given to it by the Acholi tribe.*’ The disease was first
described following an epidemic involving almost two million
people between 1959-1961. The disease subsequently re-emerged
following a major epidemic in Uganda in the 1990s.**

Outbreaks of Mayaro virus have been reported across the
northern region of South America and the Amazon basin.*
Forest-dwelling mosquitoes are thought to be the major vector,
with monkeys serving as the major reservoir of infection.*’

Flavirviruses

Dengue is an acute viral infection caused by one of five
serotypes of the genus Flavivirus. The infection is transmitted
by Aedes mosquitoes and causes an acute illness characterised
by fever, rash, myalgia and headache.” The disease is widely
distributed and clinically it can be difficult to distinguish
dengue from other arboviral infections such as CHIKV.
However unlike CHIKYV, while arthralgia is a common feature
of dengue, true arthritis and synovitis are rare in dengue.

Other viruses

A number of other viruses have rarely been associated with an
acute arthritis, including the herpes viruses, coxsackie viruses,
measles, mumps and rubella. Immunisation with the latter
three viruses has also been reported to occasionally trigger an
acute arthritis.*>*~

Acute-onset polyarticular arthritis is a common clinical problem
facing both the general clinician and the rheumatologist. A wide
spectrum of both acute and chronic viral infections can manifest
with arthritis emphasising the importance of a thorough history,
in particular of travel, when assessing patients presenting with
acute arthritis. Our understanding of the epidemiology of
virally mediated arthritis continues to evolve and increasing
travel abroad is likely to result in more individuals presenting
with arthritis secondary to ‘tropical’ viral infections. As well as
increasing travel, the geographic distribution of many viruses
continues to expand. The recent outbreak in the Caribbean
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of CHIKYV is likely to result in a significant increase in the
number of cases of this potentially disabling arthritis being

seen in returning travellers. Although viruses cause only a small
proportion of all cases of acute arthritis, differentiation of virally
mediated arthritis from primary rheumatological disease is
important for several reasons. First, unlike immune-mediated
rheumatological disease, most virally mediated arthritis is self-
limiting and does not require initiation of any specific disease-
modifying agents. Conversely, certain viral infections may
require initiation of specific antiviral therapy. Finally, the finding
of low-titre autoantibodies, such as RF and ANA, in the context
of acute viral arthritis has the potential to mislead clinicians
when making diagnostic and treatment decisions.
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