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Case Report

Introduction

Coccidioidomycosis is a fungal infection that is endemic to the 
southwestern region of the United States. It is caused by inha-
lation of spores of Coccidioides immitis and Coccidioides 
posadasii. Coccidioides species are dimorphic fungi found 
in desert soils; they produce arthroconidia from branching 
septate hyphae, which detach and remain stable in the environ-
ment. Once aerosolized and inhaled, a primary pulmonary 
infection may occur.1,2 The pulmonary infection is usually 
self-limiting in most immunocompetent hosts. Only 1% of 
those with pulmonary coccidioidomycosis advance to dissem-
inated disease, and when dissemination occurs, it can involve 
the bones, joints, meninges, and/or skin.2 In this case report, 
we present a rare case of disseminated polyarticular coccidioi-
domycosis involving the right wrist, left elbow, and left knee 
in a 29-year-old male, complicated with a superimposed meth-
icillin-resistant Staphylococcus aureus (MRSA) infection.

Case Presentation

The patient is a 29-year-old Hispanic male with no previous 
medical history presented to the emergency department (ED) 
complaining of worsening pain and swelling in multiple 
joints. He had previously been seen in the ED as well as in 
rheumatology clinic for similar symptoms. The 6 months 
leading up to the presentation are summarized in the diagram 
below:
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Abstract
Coccidioidomycosis a fungal infection endemic to southwestern United States. It is caused by inhalation of spores of 
Coccidioides immitis. Sixty percent of infections are asymptomatic; the remaining 40% are primarily pulmonary disease. 
In <1% of infections, dissemination can occur. Dissemination usually affects those with impaired cellular immunity and 
pregnant women, and can involve bones, joints, meninges, and skin. We present the case of a 29-year-old Hispanic male 
who presented to the emergency department (ED) complaining of pain and swelling of right wrist and ankle as well as left 
knee for 2 months. He was referred to rheumatology clinic but returned to the ED as he developed spontaneous purulent 
drainage from his wrist. In the ED, an arthrocentesis of 2 of the joints showed total nucleated cells of 520 000/cm2 and 
90 000/cm2 with 61% and 93% neutrophils, respectively. Fungal culture eventually grew Coccidioides immitis from his wrist 
and knee. Coccidioidomycosis complement fixation titer came back >1:512. Bone scan showed uptake of adjacent bones 
in the affected joints. Superimposed bacterial infection of the wrist complicated the treatment course and delayed the 
start of liposomal amphotericin B. Eventually patient received 12 weeks of intravenous liposomal amphotericin-B with slow 
clinical improvement and then switched to oral isavuconazonium for maintenance therapy. This case shows that although 
disseminated polyarthritis coccidioidomycosis is very rare, clinicians should keep the diagnosis of disseminated synovial 
coccidioidomycosis in mind in patients with risk factors.
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On the day of presentation, the patient presented to the 
ED complaining of worsening left knee pain and swelling, a 
new onset of left elbow swelling, and a new onset of purulent 
discharge from his right wrist. The previously clear discharge 
from his right wrist had progressively worsened and became 
purulent. He also developed a scaly plaque-like lesion with 
skin breakdown in the same area (Figure 1). Furthermore, he 
had developed similar scaly plaque-like lesions over the 
anterolateral aspect of his left knee; however, without any 
skin breakdown or discharge (Figure 2). He endorsed 35 lbs 
unintentional weight loss over the past 2 months. He denied 
any recent travel; however, he lives in the endemic area of 
Bakersfield, California.

The initial investigation was primarily for reactive arthritis, 
rheumatoid arthritis, and gout. However, laboratory analyses 
including HLA-B27, uric acid, rheumatoid factor, and anti-
CCP IgG were all within normal limits. Further investigation 
including X-ray imaging of the affected joints showed inter-
val progression of the osteopenia along with erosive changes 
(Figures 3-8). Laboratory studies were significant for eryth-
rocyte sedimentation rate >100 mm/h (similar to that 2 
months prior), C-reactive protein 19 mg/dL (as compared 
with 17 previously), and lactate dehydrogenase 319 (H).  
A complete blood count was significant for hemoglobin of 
9.7 g/dL and platelet count of 438 000/µL. Gonorrhea and 
chlamydia RNA in the urine were negative.

Arthrocentesis of the left elbow produced brown-colored 
synovial fluid that was significant for total nucleated cells  
of 520 000/cmm with a slight neutrophilic predominance 
(61% neutrophils, 20% macrophages, 10% monocytes, 9% 
lymphocytes), 39 000 RBC/cmm, and no crystals. Similarly, 
synovial fluid from the left knee produced light orange-col-
ored synovial fluid with total nucleated cells of 90 000/cmm 
with a large neutrophilic predominance (93% neutrophils, 
4% monocytes, 3% lymphocytes), 15 000 RBC/cmm, and no 

Figure 1. Purulent lesion on the dorsal aspect of the right wrist.

6 months 
prior

•The patient endorsed a 4-day episode of fatigue, fever, chills, and a non-productive cough. The 
symptoms were self-limited and resolved within 4 days.  

•At the time, he attributed these symptoms to the common cold.

4 months 
prior

•He developed left knee and right wrist pain and swelling with no other associated symptoms. 

•Visited the ED was found to have elevations in his ESR and CRP

•Synovial �luid analysis from the left knee showed a total nucleated cells of 4800/cmm with a slight 
neutrophilic predominance (57% neutrophils, 23% lymphocytes, 19% macrophages, 1% monocytes), 
and no crystals. 

•No organisms were found on gram stain and culture of the synovial �luid. 

•The working diagnoses in the ED was in�lammatory arthritis

•Patient was discharged with a rheumatology referral for further workup. 

•One day after discharge,  results of a urine specimen that was collected during his ED visit came back 
positive for chlamydia. 

•He was called back and received Azithromycin and Ceftriaxone.

1 month 
prior

•The patient followed up with rheumatology

•During this visit he complained of new-onset clear odorless �luid discharge from the dorsal aspect of his 
right wrist. 

•X-ray imaging of the affected joints revealed osteopenia with loss of cortical margination along with 
regional soft tissue swelling (Figure 1, Figure 2, and Figure 3).  

•Based on these nonspeci�ic �indings, laboratory studies were ordered, and the patient was discharged 
with NSAIDs and a follow-up appointment. 

•He was also referred to the ED for possible skin and soft tissue infection of the wrist.  However, he 
neither followed up with the lab nor with the ED. 
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crystals. Gram stain and KOH wet mount of both synovial 
fluids plus the draining purulent fluid from the right wrist 
showed evidence for spherules resembling Coccidioides sp 
(Figure 9). Initial culture of the purulent material from the 
right wrist joint grew MRSA as well. Fungal culture eventu-
ally grew C immitis from all 3 joints.

The patient was started on vancomycin to treat superim-
posed MRSA septic joint infection in his right wrist, while he 
underwent investigation for infective endocarditis that came 
back negative. One day following the vancomycin treatment 
was started, the patient quickly developed acute kidney 
injury. Therefore, he was placed on 800 mg of fluconazole 

Figure 2. Swelling and skin changes (red arrow) involving the right knee.

Figure 3. X-ray of left knee showing osteopenia with loss of cortical margination involving the medial and lateral epicondyles, medial 
and lateral tibial plateau, and patella (yellow arrows). Large joint effusion (red arrow), and soft tissue swelling (blue arrow).
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instead of amphotericin and his antibiotic was changed to 
linezolid to complete his course. A chest X-ray was 

performed and showed subsegmental right lower lung zone 
patchy airspace disease (Figure 10). Serum Cocci serology 
showed reactivity for both IgM and IgG immunodiffusion 
assay with complement fixation titers of >1:512. A whole-
body bone scan was performed to investigate for osseous 
involvement and showed abnormal uptake in the right wrist, 
left elbow, and left knee consistent with disseminated osse-
ous coccidioidomycosis (Figure 11). HIV testing was nega-
tive, but he was found to have chronic hepatitis C infection. 
Other laboratory tests were significant for iron 23 (L), TIBC 
(total iron binding capacity) 127 (L), ferritin 1965.7 (H), and 
haptoglobin of 511 (H).

After the improvement in the patient’s kidney function, he 
was switched from fluconazole to the originally planned 
intravenous liposomal amphotericin B with daily induction 
dose for 14 days followed by 3 times a week for another 12 
weeks. While on the amphotericin treatment, his comple-
ment fixation titers remained high (> 1:512); however, he 
showed significant clinical improvement. Therefore, at the 
end of his 12-week therapy, he was switched to oral isavuco-
nazonium 372 mg daily. Unfortunately, the patient stopped 
following up and thus, his prognosis is unclear.

Discussion

As mentioned, only about 1% of those with pulmonary coc-
cidioidomycosis advance to disseminated disease. 
Furthermore, of those who develop dissemination, 10% to 

Figure 4. X-ray of left ankle showing lucency involving the 
medial and lateral malleoli.

Figure 5. X-ray of right wrist showing pronounced osteopenia with areas of cortical irregularity involving the first through fourth 
metatarsal bases and several carpal bones with surrounding soft tissue swelling.
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50% have musculoskeletal involvement.3 In patients present-
ing with dimorphic fungal osteoarticular infections, C immi-
tis is the second most frequent pathogen (following 
Sporothrix schenckii). In a study of all dimorphic fungal 
infections over a 42-year period, 58% of infections presented 
as arthritis and 42% as osteomyelitis.4

One of the initial manifestations of coccidioidomycosis 
along with constitutional symptoms and erythema nodosum 
is a symmetric polyarticular disease known as “desert rheu-
matism,” which is an inflammatory process that usually 

involves the ankles and knees bilaterally. One third of 
patients develop polyarticular and migratory arthritis; with 
remission within 4 weeks.5

In contrast, the patient in our case did not have symmetric 
involvement of joints, nor did he have erythema nodosum. 
Furthermore, synovial fluid analysis of the joints involved 
were in the range of septic arthritis rather than an inflamma-
tory process. This was solidified when the cultures grew C 
immitis.

Similar finding distinguishes this case from reactive 
arthritis, which was the main consideration based on initial 
laboratory analysis when it was found that he was positive for 
chlamydial infection. Reactive arthritis is a painful inflamma-
tion of joints in reaction to infection by Chlamydia trachoma-
tis, Campylobacter, Salmonella, Shigella, or Yersinia.6 Of all 
the sexually transmitted pathogens, Chlamydia trachomatis 
has the greatest implication. Once called “Reiter’s syndrome,” 
it is now classified in the family of spondyloarthropathies. As 
per the American College of Rheumatology, reactive arthritis 
is mostly seen in males 20 to 50 years of age, with 30% to 
50% having positive HLA-B27 genetics.7 Those with the 
HLA-B27 gene often have more severe and acute symptoms. 
Those with persistent arthropathy have a greater incidence of 
being HLA-B27 positive.8 Patients typically report painful 
asymmetric oligoarthritis, with or without migratory polyar-
thritis and fever.7,9

Patients with coccidioidal septic arthritis, similar to the 
one in our case, might not have other organ involvement.10 
Therefore, when a patient presents with chronic progressive 
monoarticular or polyarticular arthritis and exposure to an 

Figure 6. X-ray of the left elbow showing lucency of the 
olecranon process (yellow arrow) with moderate joint effusion 
and a large amount of left elbow soft tissue swelling (blue arrow).

Figure 7. X-ray of the left knee showing interval progression of osteopenia and erosive changes involving the medial and lateral femoral 
condyles as well as tibial plateau and patella (yellow arrows). It also shows an increased size of the joint effusion (red arrows) as well as 
surrounding soft tissue swelling (blue arrow).
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endemic zone, coccidioidal arthritis should be strongly sus-
pected. When faced with a clinical picture of inflammatory 
versus septic arthritis, synovial fluid aspirate and analysis 

may provide additional insight into the presenting pathology. 
Synovial fluid cell count does not usually lead to a change in 
the differential diagnosis if the gross analysis suggests a 
noninflammatory process. It is still standard to consider 
both cell counts, and gross analysis when determining a 
potential septic joint. Gross synovial fluid analysis has a 
higher sensitivity than cell count and is often regarded with 
higher confidence.11

The patient in our case was determined, through a multi-
factorial approach, to have septic arthritis secondary to dis-
semination of a coccidioidal infection. From our experience, 
extended and close follow-up to ensure the therapeutic 
response is pivotal for successful treatment of patients with 
bone and joint dissemination.

Current guidelines for the treatment of severe osseous 
and/or joint coccidioidomycosis is to initially start with 
intravenous ambisome therapy daily in the acute setting, 
then transitioning to thrice weekly up to 3 months on an 
outpatient setting. Typically, after the commencement of the 
ambisome therapy, patients are then treated with an azole 
for a protracted period of 3 years to lifetime depending on 
the severity of disease and the immunocompetence of the 
patient.12 Although initiation of the ambisome therapy was 
delayed due to the development of an acute kidney injury in 
our case; our overall approach was consistent with the 
guidelines.

Figure 8. X-ray of right wrist showing interval progression of osteopenia and erosive change involving the bases of the second through 
fifth metacarpals, carpal bones, and radial styloid (yellow arrows), with surrounding soft tissue swelling. Skin irregularity involving the 
dorsal wrist soft tissues at the site of the purulent skin lesion is also noted (green arrow).

Figure 9. Gram stain of synovial fluid from the left elbow 
showing spherules (blue arrows) resembling Coccidioides sp under 
light microscopy.
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Figure 10. Chest X-ray showing subsegmental right lower lung zone patchy airspace disease.

Figure 11. Bone scan showing abnormal uptake seen in the right wrist, left elbow, and left knee (red arrows).
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Conclusion

We report a case of a 29-year-old male, with a history of 
chlamydial infection and positive coccidioidal serum titers, 
presenting with polyarthritis. This case report illustrates the 
challenges in approaching a presentation of multiple possible 
etiologies, and the challenges in the treatment of coccidioi-
domycosis in the setting of renal impairment and a superim-
posed MRSA soft tissue infection. C immitis and C posadsii 
are unusual causes of septic arthritis, but should always be 
considered in patients with epidemiological risk factors.
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