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Introduction

Blastomycosis is a rare systemic fungal infection caused
by the thermally dimorphic fungus Blastomyces derma-
titidis, which is endemic in forested areas of the United
States and Canada. This fungus is generally found around
large lakes and along the Mississippi and Ohio river val-
leys, although cases have also been described in other
parts of the world [1-3]. Usually, the disease affects the
lungs, skin and other soft tissues; however, within fungal
diseases, blastomycosis shows a special predilection for
bone. This microorganism can cause arthritis directly by
hematogenous spread or through contact with an affected
bone [4]. When a diagnosis is made in a timely manner,
bony and articular blastomycosis responds favorably to
antifungal drugs with or without surgical debridement.
The key to timely diagnosis is to maintain a high index of
suspicion and a low clinical threshold to obtain appropri-
ate microbiological samples [1].

Case Definition

Patients with blastomycosis frequently show joint symp-
toms; however, arthritis is rarely documented through syno-
vial fluid analysis. Reports of joint involvement are unusual,
and joint involvement has only rarely been described as the
initial presentation of a disseminated disease [5]. Cases of
mono-, oligo- or polyarthritis due to blastomycosis have been
reported as the form in which the disease first presents [5-7].
Arthritis is defined as pain, limitation in the range of motion
and synovial effusion in a joint. Additionally, the diagnosis of
joint infection by blastomycosis usually requires a positive
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culture from synovial fluid or microscopic evidence of yeast
in the synovial fluid, plus another positive culture from else-
where in the body [5].

Epidemiology

The vast majority of confirmed cases of blastomycosis come
from the United States and Canada, although cases have also
been reported in Africa, Asia, Europe and Latin America [8—
13]. The disease is endemic in the southern regions and in the
northern part of the central United States. The main affected
areas in North America are the Mississippi and Ohio River
valleys as well as Manitoba, Ontario and around the Great
Lakes. In general, blastomycosis is a rare disease. However,
it does not require mandatory national reporting in all states.
In states that do have mandatory reporting, the annual inci-
dence rates range from approximately one to two cases per
100,000 inhabitants. Wisconsin has the highest incidence
rate, ranging from 10 to 40 cases per 100,000 people per
year in several northern counties [14, 15]. It is estimated that
three to six cases requiring hospitalization per one million
inhabitants occur annually in endemic areas [16].

Bone and joint symptoms are common in patients with
blastomycosis, although true arthritis is much less frequent.
In several large case series, bone involvement has been pres-
ent in approximately 25-60% of patients with disseminated
blastomycosis. The actual incidence of joint blastomycosis
is unknown, although it is estimated to range from 3% to 8%
[5, 13, 17].

Etiological Pathogenesis

The microorganism normally exists in the mold phase in the
environment. Conidia of the fungus are aerosolized during
activities that involve the movement of soil or decaying veg-
etation. Infection is acquired mainly after inhalation of the
fungus, although infection by direct inoculation after trauma
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may also occur [18]. In the lungs, inhaled conidia that evade
the innate immune response, such as through phagocytosis
mediated by macrophages and neutrophils, move to the yeast
phase causing a respiratory infection [1, 18].

The initial innate immune response and subsequent cell-
mediated immune response produce a granulomatous tissue
response that can be seen in the lungs, skin and other organs.
After conversion to the yeast phase, the microorganism can
be disseminated hematogenously [18].

With respect to joint involvement that can occur in this
disease, two possible mechanisms of fungal invasion have
been proposed. Direct invasion leading to osteomyelitis from
the spread of a contiguous focus of infection is clearly recog-
nized, but it is also postulated that the fungus can enter joints
through hematogenous spread [4, 19].

Clinical Manifestations

The most frequent clinical manifestation of infection by
B. dermatitidis is lung infection, which occurs asymptom-
atically in approximately 50% of cases. In most cases, the
disease manifests as a mild, self-limiting lung infection that
occurs 2-3 weeks after exposure to the pathogen. Patients
who are ill enough to seek medical attention are treated with
antibiotics for an alleged community-acquired pneumonia.
The most common presenting symptoms of pulmonary blas-
tomycosis are cough, fever, night sweats, weight loss, chest
pain, dyspnea, myalgias and hemoptysis. Chest x-ray may
show areas of pneumonitis, mass-type infiltrates or nodules;
hilar or mediastinal lymphadenopathies are observed rarely.
Although the infection can be self-limiting, it is now recom-
mended to treat all symptomatic persons in whom the diag-
nosis has been made to prevent progression to disseminated
disease [20].

Chronic presentation forms are indistinguishable from
tuberculosis or lung carcinoma [21]. Rarely, patients with
pulmonary blastomycosis can develop acute respiratory dis-
tress syndrome (ARDS), which has been reported in both
immunocompromised patients and previously healthy peo-
ple. The diagnosis of blastomycosis is often delayed in many
of these cases and is associated with a high mortality despite
receiving the appropriate treatment [20].

The microorganism B. dermatitidis can spread to many
different organs; the skin, bone and genitourinary systems are
the most frequently affected. Early dissemination occurs in
a large proportion of patients, although most remain asymp-
tomatic. When extra-pulmonary manifestations appear, chest
x-ray may remain normal or show only a residual process.
Skin lesions often appear on exposed areas of the head, neck
and extremities. The typical lesion appears as a crusted ver-
rucous plaque with central microabscesses, although nod-
ules, ulcers and pustules have also been described. There are
usually multiple cutaneous lesions [22].

Involvement of the genitourinary tract occurs more
frequently in men, with the prostate being the most com-
monly affected organ. Typical symptoms include dysuria
and an obstructive syndrome. The central nervous system
may also be affected, especially in immunocompromised
individuals [20]. Most cases of blastomycosis occur in
adults, although pediatric cases have also been reported—
the diagnostic delay appears to be even more frequent in
these patients [23].

Among fungal diseases, blastomycosis appears to have
a special predilection for bones [4]. Bone is the third most
frequent site where blastomycosis lesions are found, after
the lungs and skin [24]. Most of the information available
regarding bony blastomycosis comes from a small series of
cases. Up to half of the cases of disseminated blastomyco-
sis can show bone involvement. Any bone can be affected,
including the vertebrae, ribs, bones of the face and skull,
long bones, short bones, pelvic bones and shoulder blades.
Patients with blastomycosis osteomyelitis have pain and
local edema, which are frequently associated with an ulcer
or an adjacent skin abscess.

Furthermore, synovial joint involvement has also been
reported. The occurrence of arthritis via direct extension of
osteomyelitis acquired from an adjacent focus of infection
is well-documented, but cases of arthritis have also been
recognized in the context of disseminated disease or as the
only form of clinical presentation. Approximately 90% of
patients with arthritis due to blastomycosis have extra-articu-
lar manifestations at the time of consultation [1, 5]. Arthritis
is usually monoarticular, mainly affecting the knee, ankle or
elbow. The pain is usually severe and acute, leading patients
to consult a physician within a week following onset [5].
Vertebral blastomycosis is frequently associated with epi-
dural, paravertebral or psoas abscesses [18].

Diagnosis

Given that the clinical manifestations of blastomycosis
are nonspecific, it is necessary to maintain a high index of
suspicion in order to achieve a timely diagnosis. Even in
endemic areas, it is common for diagnosis to be delayed
[24]. A detailed clinical history should include an individ-
ual’s place of residence and history of travel to endemic
areas, outdoor activities and exposure to plant material as
possible risk factors. Immunosuppressed patients are at
higher risk of suffering the disease [25, 26]. A history of
blastomycosis in a feline or canine pet can also be clini-
cally useful [20, 27]. Serological tests, as well as tests
based on immunodiffusion and complement fixation, are
not useful in blastomycosis due to their low sensitivities
and specificities [20].

The diagnosis of blastomycosis can be made by demon-
strating characteristic budding of broad-based, thick-walled
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yeast cells upon direct examination of a body fluid (Fig. 22.1).
Identification of a neutrophilic infiltrate with non-caseating
granulomas in a tissue sample may suggest blastomycosis,
and a detailed microscopic examination should subsequently
be performed to determine the presence of yeasts of B. der-
matitidis. In all cases, a microscopic diagnosis should be
confirmed by culture to obtain a definitive diagnosis. The
cultures require specialized media, and growth can take up
to 4 or 5 weeks to be observed [22].

Examining urine samples with a Blastomyces cell wall
antigen has shown lower diagnostic performance than
expected and should not be used to rule out a diagnosis in
patients with negative results but clinical suspicion [28]. This
test is also not specific since there is cross-reactivity with
histoplasma, paracoccidioidomycosis and penicilliosis [22].
Serial measurement appears to be useful for the evaluation
of response to treatment or progression of the disease. After
the initiation of treatment, an increase in antigenuria can be
observed as a reflection of the excretion of dead fungal cells,
followed by a progressive decrease in titers as a reflection of
successful therapy [28].

There is no typical radiographic pattern of osteoarticu-
lar blastomycosis. X-ray may sometimes appear normal.
Both long and short bones can be affected in a pattern that
can be focal or diffuse. The most common findings are lytic
“punched out” lesions and synovial effusions. Up to one-
third of patients may show findings consistent with adjacent
osteomyelitis [13]. Nuclear magnetic resonance imaging of
the spine may show discitis, vertebral body destruction and
paraspinal abscesses [29].

Fig. 22.1 Yeast form of Blastomyces dermatitidis. (From Wikimedia
Commons. Creative Commons CCO 1.0 Universal Public Domain
Dedication)

Treatment

Blastomycosis usually remains localized in the lungs; how-
ever, up to 40% of infected persons may develop extrapulmo-
nary infection with cutaneous, osteoarticular, genitourinary or
neurological involvement. In an immunocompetent host, pul-
monary blastomycosis is usually mild and self-limiting and
may not require treatment. However, it is recommended that
all infected persons receive treatment to prevent extrapulmo-
nary spread of the disease [20]. All people with moderate to
severe pneumonia or disseminated infection or with pre-exist-
ing immunodeficiency should receive antifungal therapy [30].

In general, for the treatment of mild to moderate cases,
an azole agent—especially itraconazole—may be used for
6—12 months. For cases of severe pulmonary or disseminated
disease, central nervous system involvement or in immuno-
compromised patients, initial treatment with amphotericin B
is recommended, followed by itraconazole upon the observa-
tion of a satisfactory clinical response [20].

Osteoarticular blastomycosis is more difficult to treat and
is more prone to relapse [19, 30]. Patients with osteoarticu-
lar blastomycosis should receive a minimum of 12 months
of antifungal therapy [30]. Surgery reportedly plays a minor
role in the treatment of osteoarticular blastomycosis [19],
and there are no specific guides in this regard. Some patients
can improve without surgical intervention; however, surgical
procedures have been performed in most reports. Therefore,
depending on the analysis of each individual case, surgery
should be considered (i) for diagnosis through deep tissue
sampling, (ii) as a co-adjuvant to antimicrobial therapy by
means of draining abscesses or debridement of bone or soft
tissues to facilitate the healing of affected areas [1], or (iii) to
correct spinal deformities [31].

Prognosis

Osteoarticular blastomycosis requires prolong treatment
because it is more difficult to treat and more likely to result
in relapse [30]. The infection can spread by means of direct
extension from an affected bone to soft tissues and nearby
joints, with complications like abscesses and septic arthritis.
The progressive destruction of bone can lead to pathological
fractures [22]. In one series of 45 patients with blastomyco-
sis of the bone or joints, residual symptoms were reported in
24% of patients; the most frequent symptoms were pain and
limited range of joint mobility [1].

Conclusions and Future Directions

Although blastomycosis arthritis is an infrequent clinical
manifestation of a relatively rare disease, cases have been
reported from many countries around the world. The disease
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occurs mainly in individuals who engage in outdoor activi-
ties or are exposed to decomposing plant material as well as
in individuals with some form of immunosuppression. It is
necessary to maintain a high index of clinical suspicion to
perform appropriate microbiological testing, avoid delayed
diagnoses and initiate timely antimicrobial treatment.

It is expected that advances in basic science techniques,
such as sequencing the genome of the microorganism and
the identification of as-yet-unknown virulence factors
and critical factors for the transition to the yeast phase,
will allow advances in molecular diagnostic methods and
the development of new medicines with greater specific-
ity and reduced toxicity [32]. Molecular techniques like
real-time PCR could provide much more rapid diagnoses
from the various available clinical specimens or even from
fungal cultures themselves [33]. In spite of several prom-
ising reports, it is necessary to carry out additional clini-
cal studies to define the clinical role of new azole agents,
such as voriconazole, isavuconazole and posaconazole
[34-36].

References

1. Oppenheimer M, Embil JM, Black B, Wiebe L, Limerick B,
MacDonald K, et al. Blastomycosis of bones and joints. South Med
J.2007;100(6):570-8.

2. Furcolow ML, Balows A, Menges RW, Pickar D, McClellan JT,
Saliba A. Blastomycosis. An important medical problem in the
Central United States. JAMA. 1966;198(5):529-32.

3. Sekhon AS, Bogorus MS, Sims HYV. Blastomycosis: report
of three cases from Alberta with a review of Canadian cases.
Mycopathologia. 1979;68(1):53-63.

4. Sanders LL. Blastomycosis arthritis.
1967;10(2):91-8.

5. George AL, Hays JT, Graham BS. Blastomycosis presenting as
monoarticular arthritis. The role of synovial fluid cytology. Arthritis
Rheum. 1985;28(5):516-21.

6. Head AJ, Myers LK, Thompson JD, Buckingham SC, Skinner
RB. Disseminated blastomycosis presenting as oligoarticular septic
arthritis in a 12-year-old girl. Arthritis Rheum. 2005;53(1):138-41.

7. Robert ME, Kauffman CA. Blastomycosis presenting as polyar-
ticular septic arthritis. J Rheumatol. 1988;15(9):1438—42.

8. Baily GG, Robertson VJ, Neill P, Garrido P, Levy LF. Blastomycosis
in Africa: clinical features, diagnosis, and treatment. Rev Infect
Dis. 1991;13(5):1005-8.

9. Zhao T-M, Gao J, She D-Y, Chen L-A. Blastomycosis in China: a case
report and literature review. Chin Med J. 2011;124(24):4368-71.

10. Randhawa HS, Chowdhary A, Kathuria S, Roy P, Misra DS, Jain S,
et al. Blastomycosis in India: report of an imported case and current
status. Med Mycol. 2013;51(2):185-92.

11. Winkler S, Stanek G, Hubsch P, Willinger B, Susani S, Rosenkranz
AR, et al. Pneumonia due to blastomyces dermatitidis in a
European renal transplant recipient. Nephrol Dial Transplant.
1996;11(7):1376-9.

12. Velazquez R, Muioz-Herndandez B, Arenas R, Taylor ML,
Herndndez-Herndndez F, Manjarrez ME, et al. An imported case
of Blastomyces dermatitidis infection in Mexico. Mycopathologia.
2003;156(4):263-7.

13. Bayer AS, Scott VJ, Guze LB. Fungal arthritis. IV. Blastomycotic
arthritis. Semin Arthritis Rheum. 1979;9(2):145-51.

Arthritis  Rheum.

14.

15.

16.

17.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Blastomycosis Statistics | Blastomycosis | Fungal Disease | CDC
[Internet]. [cited 2018 Sep 29]. Available from: https://www.cdc.
gov/fungal/diseases/blastomycosis/statistics.html.

Benedict K, Roy M, Chiller T, Davis JP. Epidemiologic and eco-
logic features of blastomycosis: a review. Curr Fungal Infect Rep.
2012;6(4):327-35.

Pfaller MA, Diekema DJ. Epidemiology of invasive mycoses in
North America. Crit Rev Microbiol. 2010;36(1):1-53.

Tenenbaum MJ, Greenspan J, Kerkering TM, Utz JP. Blastomycosis.
Crit Rev Microbiol. 1982:;9(3):139-63.

. Castillo CG, Kauffman CA, Miceli MH. Blastomycosis. Infect Dis

Clin N Am. 2016;30(1):247-64.

Johnson MD, Perfect JR. Fungal infections of the bones and joints.
Curr Infect Dis Rep. 2007;3(5):450-60.

Smith JA, Kauffman CA. Blastomycosis. Proc Am Thorac Soc.
2010;7(3):173-80.

Bradsher RW. The endemic mimic: blastomycosis an illness often
misdiagnosed. Trans Am Clin Climatol Assoc. 2014;125:188-202;
discussion 202-3.

McBride JA, Gauthier GM, Klein BS. Clinical manifestations and
treatment of blastomycosis. Clin Chest Med. 2017;38(3):435-49.
Frost HM, Anderson J, Ivacic L, Meece J. Blastomycosis in chil-
dren: an analysis of clinical, epidemiologic, and genetic features. J
Pediatric Infect Dis Soc. 2017;6(1):49-56.

Chapman SW, Lin AC, Hendricks KA, Nolan RL, Currier MM,
Morris KR, et al. Endemic blastomycosis in Mississippi: epidemio-
logical and clinical studies. Semin Respir Infect. 1997;12(3):219-28.
Lee PP, Lau Y-L. Cellular and molecular defects underlying inva-
sive fungal infections—revelations from endemic mycoses. Front
Immunol. 2017;8:735.

Parajuli S, Wick A, Pandeya S, Astor BC, Smith J, Djamali A, et al.
The feared five fungal infections in kidney transplant recipients: a
single-center 20-year experience. Clin Transpl. 2018;32(7):e13289.
Davies JL, Epp T, Burgess HJ. Prevalence and geographic distribu-
tion of canine and feline blastomycosis in the Canadian prairies.
Can Vet J = La Rev Vet Can. 2013;54(8):753-60.

Frost HM, Novicki TJ. Blastomyces antigen detection for diagno-
sis and management of blastomycosis. Diekema DJ, editor. J Clin
Microbiol. 2015;53(11):3660-2.

Saccente M, Abernathy RS, Pappas PG, Shah HR, Bradsher
RW. Vertebral blastomycosis with paravertebral abscess: report
of eight cases and review of the literature. Clin Infect Dis.
1998;26(2):413-8.

Chapman SW, Dismukes WE, Proia LA, Bradsher RW, Pappas PG,
Threlkeld MG, et al. Clinical practice guidelines for the manage-
ment of blastomycosis: 2008 update by the Infectious Diseases
Society of America. Clin Infect Dis. 2008;46(12):1801-12.
Hadjipavlou AG, Mader JT, Nauta HJ, Necessary JT, Chaljub G,
Adesokan A. Blastomycosis of the lumbar spine: case report and
review of the literature, with emphasis on diagnostic laboratory
tools and management. Eur Spine J. 1998;7(5):416-21.

Smith J, Gauthier G. New developments in blastomycosis. Semin
Respir Crit Care Med. 2015;36(05):715-28.

Sidamonidze K, Peck MK, Perez M, Baumgardner D, Smith G,
Chaturvedi V, et al. Real-time PCR assay for identification of blas-
tomyces dermatitidis in culture and in tissue. J Clin Microbiol.
2012;50(5):1783-6.

Ta M, Flowers SA, Rogers PD. The role of voriconazole in the treat-
ment of central nervous system blastomycosis. Ann Pharmacother.
2009 Oct;43(10):1696-700.

Gonzdlez GM. In vitro activities of isavuconazole against
opportunistic filamentous and dimorphic fungi. Med Mycol.
2009:47(1):71-6.

Day SR, Weiss DB, Hazen KC, Moore CC. Successful treatment
of osseous blastomycosis without pulmonary or disseminated
disease and review of the literature. Diagn Microbiol Infect Dis.
2014;79(2):242-4.


https://www.cdc.gov/fungal/diseases/blastomycosis/statistics.html
https://www.cdc.gov/fungal/diseases/blastomycosis/statistics.html

	22: Blastomycosis Arthritis
	Introduction
	Case Definition
	Epidemiology
	Etiological Pathogenesis
	Clinical Manifestations
	Diagnosis
	Treatment
	Prognosis
	Conclusions and Future Directions
	References




