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ABSTRALCT

This review is concentrated on specifically diagnosable viral diseases causing recent onset polyarthritis.
A suspicion of viral etiology of arthritis should arise when there are symptoms of infection such as fever,
skin manifestations, neurologic signs, or when several cases are occurring at the same time, suggesting an
outbreak. In addition to the history and clinical examination, serology is a key element in the diagnosis.
Some of these infections are known to occur at certain geographic areas, and the local clinicians are awa-
re of this possibility. HIV and HCV infections occur worldwide, and they should be kept in mind when trea-
ting patients with recent-onset arthritis.
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RESUMDO

Esta revisao analisa especificamente infeccoes virais diagnosticdveis causadoras de poliartrites agudas. A
suspeita de uma etiologia viral numa artrite deve ser colocada quando surgem sintomas de infeccdo como
febre, manifestacées cutaneas, sinais neurolégicos ou quando varios casos ocorrem ao mesmo tempo, su-
gerindo um surto infeccioso. Para além da histéria clinica e do exame objectivo a serologia € um elemen-
to chave no diagnéstico. Algumas destas infec¢des ocorrem em determinadas areas geograficas e os cli-
nicos locais estao atentos a esta possibilidade. As infeccdes pelo HIV e HCV ocorrem em qualquer regidao
geografica e devem ser tidas em conta na abordagem de um doentes com uma artrite de inicio recente.

Palavras-Chave: Artralgia; Artrite; Etiologia; Infeccao.
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WHICH VIRUSES SHOULD WE LOOK FOR
IN A RECENT ONSET POLYARTHRITIS

Auli Toivanen’,

Paavo Toivanen™

Itis acommon experience by almost everyone that
flu-like syndromes are quite often accompanied by
arthralgia or even temporary mild arthritis. In this
review we will concentrate on specifically diagno-
sable viral diseases causing recent onset polyarthri-
tis. The role of viruses in the etiopathogenesis of
chronic polyarthritis has recently been dealt with
elsewhere'.

A great global variation is observed in the viral
causes of acute arthritis, for reasons related to epi-
demiology, climate and human sociology. Unlike
bacterially induced arthritides, it is not possible to
divide viral arthritides into hematogenous and re-
active types. In fact, pure arthritis of viral origin, wi-
thout involvement of any other tissues, has not
been clearly documented. One must realise that
the diagnosis of viral arthritis is always based on di-
agnosing a more or less generalised viral disease.
On the other hand, demonstration of a virus in the
synovial tissue alone does not necessarily indicate
a viral arthritis, since so called innocent microbial
bystanders are present in the human circulation
and also end up in the synovial tissue.

The pathogenesis of viral arthritis may base on
direct infection of synovial cells, formation of im-
mune complexes or other mechanisms. Viral dise-
ases that are accompanied by the development of
arthritis can be divided into those in which the
arthritis is common and those in which the arthri-
tis occurs only rarely (Table I). For classification
and more detailed description of viruses the reader
is referred to textbooks**.

Alphaviruses

Arboviruses, i.e. viruses spread by arthropod vec-

*MD, Professor Emerita of Internal Medicine, Department of
Medicine, Turku University, Turku, Finland

**MD, Professor Emeritus of Bacteriology and Serology, Depart-
ment of Medical Microbiology, Turku University, Turku, Finland

tors include a group called alphaviruses. Several of
them are pathogenic causing human infections of-
ten accompanied by arthritis (Table I). Typical for
arboviruses is that they are transmitted to their ver-
tebrate hosts mostly by mosquitoes. Their trans-
mission cycles are complex, and several factors in-
cluding the virus, the vector, and the host, or envi-
ronmental variations may contribute to their geo-
graphic distribution. The viruses may multiply as
well in the arthropod as in the vertebrate host®®.
They are able to persist in the environment for a
long period in desiccation-resistant mosquito eggs,
and therefore a rapid outbreak may occur when
conditions become suitable. Regarding the verte-
brate hosts, marsupials such as the Western grey
kangaroo, wallabies or euros (Macropus rotundus)
carry the Ross River virus. Migratory birds serve as
hosts for several other alphaviruses, and obviously
transport the viruses over long distances, contribu-
ting to their spread. It is thus understandable that
the epidemiologic behaviour of the alphaviruses is
quite capricious and their occurrence geographi-
callyrestricted. An interesting example is O'nyong-
nyong that caused in 1959 a vast epidemic in Afri-
ca, with more than 2 million cases reported in east
Africa alone. Serologic evidence of exposure to the
virus continued in Africa until the late 1960’s, after
which the transmission decreased and disappeared
altogether. Then, in July 1996, the disease reappe-
ared in southern Uganda after an absence of 30 ye-
ars®. Regarding Ross River virus causing epidemic
polyarthritis, a marked increase in its presence has
been reported from Queensland, Australia®.

One group of the alphaviruses, called Sindbis and
Sindbis-related viruses, are geographically widely
distributed, and the diseases caused by them seem
to be more spread than earlier thoug"'® 11. Sindbis
virus was first isolated from mosquitoes in the vil-
lage of Sindbis in Egypt in 1953. So far, in addition
to Africa, it has been isolated also in Australia, Asia
and Europe. Three closely related but not identical
Sindbis-related viruses are known. Clinical cases
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Table I. Viral Diseases Accompanied by Acute Onset Arthritis

Virus present
Virus in joint* Geographic occurrence+

Often accompanied by arthritis
Alphaviruses

Chikungunya Africa, South East Asia

Mayaro South America (Trinidad, Surinam, Brazil,
Colombia, Bolivia)

O’nyong-nyong Africa (Uganda, Kenya, Tanzania, Malawi, Senegal)

Igbo-ora Ivory Coast

Ross River Australia, New Guinea, Fiji, The Solomon

Islands, American Samoa,
South Pacific Islands

Barmah Forest Australia
Sindbis Africa, Australia, Asia, Europe
Sindbis-related

Ockelbo Sweden, Norway

Pogosta Finland

Karelian fever Russian Karelia

Hepatitis B virus
Hepatitis C virus
Parvovirus BI9 Yes
Rubella Yes

Seldom accompanied by arthritis
Mumps
Chickenpox Yes
Adenovirus
Enteroviruses
Echoviruses
Coxsackieviruses

Hepatitis A virus
Herpes viruses

Herpes simplex Yes
Varicella zoster Yes
Epstein-Barr virus Yes
Cytomegalovirus Yes

Retroviruses
Human immunodeficiency virus (HIV)
Human T-lymphocyte leukaemia virus (HTLV)-1

*Demonstrated by culture, antigen detection or polymerase chain reaction in synovium/synovial fluid cells.
+When not global.

due to them have been reported in the northern, but disease in Sweden, Pogosta disease in Finland, and
not in central or southern Europe'>. According to Karelian fever in the Russian Karelia.
the location the diseases have been called Ockelbo The clinical symptoms caused by alphaviruses
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vary considerably. Mostly the infection is of short
duration and the prognosis is good, although seve-
ral studies indicate that they may also give rise to
chronic and prolonged symptoms, including
arthralgia and arthritis. The general symptoms ap-
pear after an incubation time of 2 to 10 days. In ad-
dition to arthritis or arthralgia they may be fever,
rash, headache and other central nervous symp-
toms. Chikungunya, Mayaro and O’'nyong-nyong
viruses also often cause hemorrhagic phenomena
such as petechiae, purpura, epistaxis, and melae-
na''. In Ross River virus infections glomerulo-
nephritis, and in Ross River and O’nyong-nyong
infections lymphadenopathy has been described.
Joint symptoms may be mild but also quite incapa-
citating in the acute phase of the disease. The na-
mes Chikungunya, O’'nyong-nyong and Igbo-Ora
have the meaning “weakening of the joints”, “that
which bends up”, and “the disease that bends your
wings”, respectively.

The diseases caused by Sindbis-related viruses
innorthern Europe are most often seen in late sum-
mer or early fall, when people go to the woods to
pick berries or collect mushrooms, and there are
plenty of mosquitoes around' '*. The main clinical
symptoms are related to the joints, but rash, fever
and headache are commonly seen. The disease can
apparently pass subclinically.

The mechanism by which alphaviruses cause
arthritis is unknown. It is known that Ross River vi-
rus can infect human synovial cells'> "%, Although
some alphaviruses have been isolated from human
blood and skin, none have been isolated from the
joints!!. The diagnosis of alphavirus infection as
cause of arthritis is based on the clinical picture.
During the early phase virus isolation or demons-
tration of it by polymerase chain reaction (PCR) is
possible, but thereafter the cornerstone for diag-
nostics is serology. It appears that in northern Eu-
rope especially during the late summer or early fall
itis advisable to search for antibodies against Sind-
bis-related viruses, when a previously healthy per-
son develops arthralgia or arthritis. The same cer-
tainly also holds true for Ross River virus infection
in Australia. Regarding the other alphaviruses
known to cause arthritic symptoms, a definite re-
commendation is more difficult to give.

Hepatitis viruses

Hepatitis A apparently gives rise to arthritis only

rarely®. In contrast, both hepatitis B and C infecti-
ons may occasionally give rise to extrahepatic ma-
nifestations, which also include arthritis and
arthralgia. It is estimated that worldwide 350 mil-
lion people are chronic hepatitis B virus (HBV) car-
riers, and chronic hepatitis C virus (HCV) infecti-
on affects 170 million individuals. The prevalence
of these infections varies widely at different geo-
graphical locations, but they have to be kept in
mind all over the world®.

HBVis transmitted by sexual and parenteral rou-
te. The incubation period is usually 45 to 120 days.
The arthritis is mediated by immune complexes
composed of HBV surface antigens and correspon-
ding antibodies. It is mostly sudden in onset, and
it may be severe. Typically it is symmetric with si-
multaneous involvement of several joints at onset.
It may also be migratory. The clinical picture may
resemble that of rheumatoid arthritis. Arthritis and
urticaria may precede jaundice by days to weeks
and may persist even after jaundice has developed.
However, most commonly the arthritis is limited to
the pre-icteric period. In cases of chronic active he-
patitis, the patient may have recurrent polyarthral-
gia or polyarthritis?'. For the diagnosis, demonstra-
tion of HBV surface antigen in the serum is essen-
tial. There are numerous reports of arthritis occur-
ring after HBV vaccination, apparently also
mediated by immune complexes??.

Of the three hepatitis viruses, HCV is the one
most often associated with various autoimmune
disorders®. Its transmission is mainly related to
contact with blood and blood products. Sexual
transmission has been reported but the frequency
with which it occurs remains controversial®. It is
lymphotropic as well as hepatotrophic, and can
thus infect peripheral lymphocytes, lymphoid tis-
sue and bone marrow. This ability contributes to
the development of extrahepatic manifestations,
which include among others fatigue, myalgia,
pruritus and sicca syndrome. Of these extrahepa-
tic manifestations, arthropathy is displayed up to
20% of infected patients®%. In a prospective study
of 321 patients chronically infected with HCV rheu-
matologic symptoms were seen frequently, and
19% of patients suffered of arthralgia®. In this ma-
terial frank arthritis was rare. According to Masuko-
Hongo et al.? the arthritis involves multiple small
joints, usually symmetrically, with morning stiff-
ness and positive rheumatoid factor, thus strongly
resembling rheumatoid arthritis. In contrast to
classical rheumatoid arthritis, however, HCV-asso-
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ciated arthropathy is non-deforming or non-bone-
-erosive and is free from subcutaneous nodules.
Further, only half of the patients show elevated
ESR. These features are useful for differentiation
of the two categories of disease. The authors point
out that in patients with rheumatoid arthritis-
-like symptoms, HCV infection should be scree-
ned for.

Parvovirus

Parvovirus B19 (B19) is the only known human pa-
thogenic parvovirus. Infection may occur totally
asymptomatic or with mild non-specific symp-
toms. B19 causes several clinical manifestations,
the commonest being erythema infectiosum, the
fifth rash disease of children. There is published
evidence of B19 infection in association with con-
genital and acquired immunodeficiency, in fetuses
of non-immune women experiencing B19 infecti-
on®, and in association with certain vasculitides?*3°
and arthropathies®®2. Sixty to 80 % of infected
adults suffer of joint symptoms, usually lasting a
few weeks. Arthralgia occurs mainly in the wrist,
hand, knee and ankles, usually symmetrically. Se-
veral cases of more or less chronic polyarthritis
have been described, some of them meeting Ame-
rican College of Rheumatology criteria for rheuma-
toid arthritis, even with erosions and development
of rheumatoid factor®#%. No clear association to
the occurrence of rheumatoid arthritis susceptibi-
lity epitope has been observed®*. The virus DNA
is often demonstrable in the affected joints3>3641-44,
All these findings could be interpreted to indicate
that parvovirus B19 might be a real etiological fac-
tor in a small proportion of rheumatoid arthritis
cases. However, the viral DNA occurs also in joint
tissues of trauma patients and in other control
samples*, and the virus has a tendency for per-
sistence in a good proportion of the infected pati-
ents?’. Altogether, a general view of today is that
parvovirus B19is not a cause of rheumatoid arthri-
tis®64+4851 An outbreak of parvovirus arthropathy,
mostly representing a migratory arthritis, has also
been described®.

Parvovirus laboratory diagnostics is based pri-
marily on serology. Because parvoviruses are diffi-
cult to culture in vivo, lack of native antigen has li-
mited the availability of the test. Antigen purified
from viraemic human sera, synthetic peptides and
recombinant antigens have been used®. Methods

based on the detection of B19 DNA have been des-
cribed in several reports. As a routine clinical test,
dot-blot hybridisation and DNA amplification by
PCR have been reported to be useful®* % %.

Rubella

In the rubella infection arthralgias are common,
occurring before or after the rash, particularly in
women. A more severe symmetric or migratory
arthritis may also develop, but usually subsides in
afew days or weeks, even though cases with a more
persisting polyarthritis have been described. Use
of live attenuated rubella vaccines may also result
in joint symptoms of short duration, including re-
cent onset polyarthritis®.

Retroviruses

An increasing number of patients with human
immunodeficiency virus (HIV) infection and
concomitant rheumatic disorders have been
reported®*®. These range from mild arthralgias to
severe diseases. It is unclear what role the HIV it-
self or the immunodeficiency plays in the patho-
genesis of arthritis. The arthralgias are generally
intermittent, mild and polyarticular. They are
mostly observed in the latest stages of HIV infec-
tion. A more severe form is asymmetric oligo-
arthritis resolving in a few weeks*%'. Also patients
with exquisite pain in the knees and ankles lasting
only a few hours or days have been described®. In
contrast to the polyarthritis associated with HIV in-
fection, the arthritis occurring in the human T-lym-
phocyte leukaemia virus-1 (HTLV-1) infected pa-
tients is oligoarthritis and mostly chronic by the
nature®.

Others

Other viral infections which sometimes, even
though quite unusually, are accompanied by acu-
te onset polyarthritis include those caused by the
following: mumps, chickenpox, adenoviruses, en-
teroviruses (echo- and coxsackieviruses) and her-
pesviruses (herpes simplex, varicella zoster, Ep-
stein-Barr virus and cytomegalovirus)?%-%. A few
cases of chickenpox associated with septic arthri-
tis have been described® .
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Concluding remarks

A suspicion of viral etiology of arthritis should ari-
se when there are symptoms of infection such as
fever, skin manifestations, neurologic signs, or
when several cases are occurring at the same time,
suggesting an outbreak. Some of these infections
are known to occur at certain geographic areas,
and the local clinicians are aware of this possibi-
lity. In addition to the history and clinical exami-
nation, serology is a key element in the diagnosis.
HIV and HCV infections occur worldwide, and they
should be kept in mind when treating patients with
recent-onset arthritis. This is important to prevent
further spread of the infection, but also to install
proper therapy. In HCV associated arthropathy;,
there is some evidence that anti-virus treatment
with interferon-o. may lead to substantial impro-
vement 26, In HIV-infections, the need of antiviral
agents is obvious.

For the patient with acute arthritis the question
regarding the prognosis is of great importance.
Many fear that they will develop a chronic, slowly
disabling condition. In most instances the progno-
sis of viral induced arthritis is better than that of
rheumatoid arthritis, as pointed out above. There-
fore good clinical work-up includes search for a
possibility of viral etiology.

References:

1. Toivanen P. Microbes in the pathogenesis of rheuma-
toid arthritis. In: Firestein GS, Panayi GS & Wollheim
FA, eds. Rheumatoid Arthritis.2nd edition. Oxford,
University Press, 2006; pp in press.

Knipe DM, Howley PV, Griffin DE, et al. Fields Viro-
logy. 4th edition. New York: Lippincott Williams &
Wilkins, 2001.

Forbes BA, Sahm DE Weissfeld AS: Bailey & Scott's
Diagnostic Microbiology. 11th edition. St Louis: Mos-
by, 2002.

Murray PR, Baron EJ, Jorgensen JH, Pfaller MA,
Yolken RH: Manual of Clinical Microbiology. 8th edi-
tion. Washington, DC: ASM, 2003.

Kay BH, Aaskov JG. Ross River virus (epidemic
polyarthritis). In: Monath TP eds. The Arboviruses:
Epidemiology and Ecology.4th Edition. Boca Raton,
FL, CRC Press, Inc., 1989; pp 93-112.

Lindsay MD, Broom AK, Wright AE, Johansen CA,
Mackenzie JS. Ross River virus isolations from mos-
quitoes in arid regions of Western Australia: implica-
tion of vertical transmission as a means of persisten-
ce of the virus. Am J Trop Med Hyg 1993; 49: 686-96.
Dhileepan K, Azuolas JK, Gibson CA. Evidence of ver-
tical transmission of Ross River and Sindbis viruses
(Togaviridae: Alphavirus) by mosquitoes (Diptera:

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Culicidae) in southeastern Australia. ] Med Entomol
1996; 33: 180-182.

Tong S, Bi P Hayes J, Donald K, Mackenzie J. Geo-
graphic variation of notified Ross River virus infec-
tions in Queensland, Australia, 1985-1996. Am J Trop
Med Hyg 2001; 65: 171-176.

Lutwama JJ, Kayondo J, Savage HM, Burkot TR, Mil-
ler BR. Epidemic O'Nyong-Nyong fever in southcen-
tral Uganda, 1996-1997: entomologic studies in
Bbaale village, Rakai District. Am J Trop Med Hyg
1999; 61: 158-162.

Laine M, Vainionpaa R, Uksila ], et al. Prevalence of
Sindbis-related (Pogosta) virus infections in patients
with arthritis. Clin Exp Rheumatol 2003; 21: 213-216.
Laine M, Luukkainen R, Toivanen A. Sindbis viruses
and other alphaviruses as cause of human arthritic
disease. ] Intern Med 2004; 256: 457-471.

Niklasson B. Sindbis and Sindbis-like viruses. In: Mo-
nath TP, eds. The Arboviruses: Epidemiology and
Ecology.4th Edition. Boca Raton, FL, CRC Press, Inc.,
1989; pp 167-176.

Niklasson B, Vene S. Vector-borne viral diseases in
Sweden-a short review. Arch Virol Suppl 1996; 11: 49-
-55.

Lundstrom JO. Mosquito-borne viruses in western
Europe: a review. ] Vector Ecol 1999; 24: 1-39.
Espmark A, Niklasson B. Ockelbo disease in Sweden:
epidemiological, clinical, and virological data from
the 1982 outbreak. Am J Trop Med Hyg 1984; 33:
1203-1211.

Turunen M, Kuusisto B, Uggeldahl PE, Toivanen A.
Pogosta disease: clinical observations during an out-
break in the province of North Karelia, Finland. Br J
Rheumatol 1998; 37: 1177-1180.

Cunningham AL, Fraser JR. Ross River virus infection
of human synovial cells in vitro. Aust J] Exp Biol Med
Sci 1985; 63: 197-204.

Soden M, Vasudevan H, Roberts B, Coelen R, Hamlin
G, Vasudevan S, La Brooy J. Detection of viral ribonu-
cleic acid and histologic analysis of inflamed synovi-
um in Ross River virus infection. Arthritis Rheum
2000; 43: 365-369.

Inman RD, Hodge M, Johnston MEA, Wright J, He-
athcote J. Arthritis, vasculitis, and cryoglobulinemia
associated with relapsing hepatitis A virus infection.
Ann Intern Med 1986; 105: 700-703.

Poynard T: Hepatitis B and C. Management and Tre-
atment. London: Martin Dunitz Ltd., 1-148, 2002.
Naides §J. Viral arthritis. In: Hochberg MC, Silman AJ,
Smolen JS, Weinblatt ME & Weisman MH, eds. Rheu-
matology.3rd Edition. London, Mosby, 2003; pp 1105-
-1113.

Gross K, Combe C, Kriiger K, Schattenkirchner M.
Arthritis after hepatitis B vaccination. Report of three
cases. Scand ] Rheumatol 1995; 24: 50-52.

Maillefert JE Sibilia J, Toussirot E, et al. Rheumatic di-
sorders developed after hepatitis B vaccination.
Rheumatology (Oxford) 1999; 38: 978-983.

. Ramos-Casals M, Font J. Extrahepatic manifestations

ORGAO OFICIAL DA SOCIEDADE PORTUGBUESA DOE REUMATOLOGIA - ACTA REUM PORT. 2006:31:39-47




VIRUSES AND POLYARTHRITIS

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

in patients with chronic hepatitis C virus infection.
Curr Opin Rheumatol 2005; 17: 447-455.

Poynard T, Ratziu V, Benhamou Y, Opolon B, Cacoub B,
Bedossa P. Natural history of HCV infection. Baillieres
Best Pract Res Clin Gastroenterol 2000; 14: 211-228.
Masuko-Hongo K, Kato T, Nishioka K. Virus-associa-
ted arthritis. Best Pract Res Clin Rheumatol 2003; 17:
309-318.

Cacoub P, Renou C, Rosenthal E, et al. Extrahepatic
manifestations associated with hepatitis C virus in-
fection. A prospective multicenter study of 321 pati-
ents. Medicine (Baltimore) 2000; 79: 47-56.
Frickhofen N, Young NS. Persistent parvovirus B19
infections in humans. Microb Pathog 1989;7:319-327.
Finkel TH, Torok TJ, Ferguson PJ, et al. Chronic par-
vovirus B19 infection and systemic necrotising vas-
culitis: opportunistic infection or aetiological agent?
Lancet 1994; 343: 1255-1258.

Nikkari S, Mertsola J, Korvenranta H, Vainionpii R,
Toivanen P. Wegener's granulomatosis and parvovi-
rus B19 infection. Arthritis Rheum 1994; 37: 1707-
-1708.

Naides §J. Parvovirus B19 infection. Rheum Dis Clin
North Am 1993; 19: 457-475.

Tyndall A, Jelk W, Hirsch H. Parvovirus B19 and erosi-
ve polyarthritis. Letter to editor. Lancet 1994; 343:
480-481.

White DG, Woolf AD, Mortimer PP, Cohen BJ, Blake
DR, Bacon PA. Human parvovirus arthropathy. Lan-
cet 1985; 1: 419-421.

Naides SJ, Scharosch LL, Foto E Howard EJ. Rheuma-
tologic manifestations of human parvovirus B19 in-
fection in adults. Initial two-year clinical experience.
Arthritis Rheum 1990; 33: 1297-1309.

Nikkari S, Luukkainen R, Mo6ttonen T, Meurman O,
Hannonen B, Skurnik M, Toivanen P. Does parvovirus
B19 have a role in rheumatoid arthritis? Ann Rheum
Dis 1994; 53: 106-111.

Nikkari S, Roivainen A, Hannonen B, et al. Persistence
of parvovirus B19 in synovial fluid and bone marrow.
Ann Rheum Dis 1995; 54: 597-600.

Kerr JR. Pathogenesis of human parvovirus B19 in
rheumatic disease. Ann Rheum Dis 2000;59:672-683.
Klouda PT, Corbin SA, Bradley BA, Cohen BJ, Woolf
AD. HLA and acute arthritis following human parvo-
virus infection. Tissue Antigens 1986; 28: 318-319.
Jawad AS. Persistent arthritis after human parvovirus
B19 infection. Letter. Lancet 1993; 341: 494.

Gendi NS, Gibson K, Wordsworth BP. Effect of HLA
type and hypocomplementaemia on the expression
of parvovirus arthritis: one year follow up of an out-
break. Ann Rheum Dis 1996; 55: 63-65.

Saal JG, Steidle M, Einsele H, Muller CA, Fritz P, Za-
cher J. Persistence of B19 parvovirus in synovial
membranes of patients with rheumatoid arthritis.
Rheumatol Int 1992; 12: 147-151.

Kerr JR, Cartron JP, Curran MD, Moore JE, Elliott JR,
Mollan RA. A study of the role of parvovirus B19 in
rheumatoid arthritis. Br ] Rheumatol 1995;34:809-813.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

Séderlund M, von Essen R, Haapasaari J, Kiistala U,
Kiviluoto O, Hedman K. Persistence of parvovirus
B19 DNA in synovial membranes of young patients
with and without chronic arthropathy. Lancet 1997;
349: 1063-1065.

Takahashi Y, Murai C, Shibata S, et al. Human parvo-
virus B19 as a causative agent for rheumatoid arthri-
tis. Proc Natl Acad Sci USA 1998; 95: 8227-8232.
Mehraein Y, Lennerz C, Ehlhardt S, et al. Detection of
parvovirus B19 capsid proteins in lymphocytic cells
in synovial tissue of autoimmune chronic arthritis.
Mod Pathol 2003; 16: 811-817.

Peterlana D, Puccetti A, Beri R, et al. The presence of
parvovirus B19 VP and NS1 genes in the synovium is
not correlated with rheumatoid arthritis. J] Rheuma-
tol 2003; 30: 1907-1910.

Kerr JR, Curran MD, Moore JE, Murphy PG. Parvovi-
rus B19 infection-persistence and genetic variation.
Scand J Infect Dis 1995; 27: 551-557.

Naides SJ. Rheumatic manifestations of parvovirus
B19 infection. Rheum Dis Clin North Am 1998; 24:
375-401.

Moore TL. Parvovirus-associated arthritis. Curr Opin
Rheumatol 2000; 12: 289-294.

Seishima M, Oyama Z, Yamamura M. Two-year fol-
low-up study after human parvovirus B19 infection.
Dermatology 2003; 206: 192-196.

Caliskan R, Masatlioglu S, Aslan M, et al. The rela-
tionship between arthritis and human parvovirus
B19 infection. Rheumatol Int 2005; 26: 7-11.

Scroggie DA, Carpenter MT, Cooper RI, Higgs JB. Par-
vovirus arthropathy outbreak in southwestern Uni-
ted States. ] Rheumatol 2000; 27: 2444-2448.
Soderlund M, Brown KE, Meurman O, Hedman K.
Prokaryotic expression of a VP1 polypeptide antigen
for diagnosis by a human parvovirus B19 antibody
enzyme immunoassay. J Clin Microbiol 1992;30:305-
-311.

Koch WC, Adler SP. Detection of human parvovirus
B19 DNA by using the polymerase chain reaction. J
Clin Microbiol 1990; 28: 65-69.

Sevall JS. Detection of parvovirus B19 by dot-blot and
polymerase chain reaction. Mol Cell Probes 1990; 4:
237-246.

Bosma TJ, Etherington J, O'Shea S, et al. Rubella virus
and chronic joint disease: is there an association? J
Clin Microbiol 1998; 36: 3524-3526.

Keat A, Rowe 1. Reiter's syndrome and associated ar-
thritides. Rheum Dis Clin North Am 1991; 17: 25-42.
Solinger AM, Hess EV. Rheumatic diseases and AIDS-
-is the association real? ] Rheumatol 1993; 20: 678-
-683.

Stein CM, Davis P. Arthritis associated with HIV infec-
tion in Zimbabwe. ] Rheumatol 1996; 23: 506-511.
Berman A, Cahn P, Perez H, et al. Human immunode-
ficiency virus infection associated arthritis: clinical
characteristics. ] Rheumatol 1999; 26: 1158-1162.
Reveille JD. The changing spectrum of rheumatic di-
sease in human immunodeficiency virus infection.

ORGAO OFICIAL DA SOCIEDADE PORTUGBUESA DOE REUMATOLOGIA - ACTA REUM PORT. 2006:31:39-47




AULI TOIVANEN E COL.

Semin Arthritis Rheum 2000; 30: 147-166. 67. Feierabend RH, Jr. Septic arthritis associated with
62. Berman A, Espinoza LR, Diaz JD, et al. Rheumatic chickenpox. ] Am Board Fam Pract 1991; 4: 457-459.

manifestations of human immunodeficiency virus 68. Bradley TM, Dormans JP. Streptococcus pyogenes

infection. Am J Med 1988; 85: 59-64. septic arthritis of the elbow complicating the chicken
63. Zucker-Franklin D. Non-HIV retroviral association pox. Pediatr Emerg Care 1997; 13: 380-381.

with rheumatic disease. Curr Rheumatol Rep 2000; 2:

156-162.

64. Gordon SC, Lauter CB. Mumps arthritis: a review of
the literature. Rev Infect Dis 1984; 6: 338-344.
65. Fierman AH. Varicella-associated arthritis occurring Corresponding author

before the exanthem. Case report and literature revi- Paavo Toivanen

ew. Clin Pediatr (Phila) 1990; 29: 188-190. Department of Medical Microbiology
66. Toivanen P Manninen R. Microorganisms and the lo- Turku University, Kiinamyllynkatu

comotor system. In: Hochberg MC, Silman AJ, Smo- 13, FIN-20520 Turku, Finland

len JS, Weinblatt ME & Weisman MH, eds. Rheuma- Tel: +358-2-3337426
tology.3rd Edition. London, Mosby, 2003; pp Fax: +358-2-2330008
1039-1053. E-mail: paavo.toivanen@utu.fi

Sociedade Portuguesa de

Reumatologia

Conheca
Participe
Influencie

Os Caminhos da Reumatologia Portuguesa

em

www.spreumatologia.pt

I ORGAO OFICIAL DA SOCIEDADE PORTUGBUESA DOE REUMATOLOGIA - ACTA REUM PORT. 2006:31:39-47 I



