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Ureaplasma urealyticum and Ureaplasma parvum are important causes of septic arthritis in patients with hypo-
gammaglobulinemia. The diagnosis can be challenging, leading to prolonged illness and increased morbidity,
and mortality. This is driven by the complex growth media requirements of Ureaplasma species and the difficulty
Osteomyelitis in i@entifyir.lg. the organisms o.n rouFine culture media..Here%n, we present a .case c.)f native. joint pf)lya.rticular
Polymerase-chain reaction septic arthritis and vertebral infection secondary to disseminated U. urealyticum in a patient maintained on
PCR rituximab. The diagnosis was established through a positive species-specific U. urealyticum polymerase chain
reaction (PCR) after a meticulous workup including synovial fluid biopsy, cultures and broad-range bacterial PCR
returned negative. Septic arthritis caused by Ureaplasma species should be considered in the differential diagnosis
especially in immunocompromised patients with hypogammaglobulinemia, even if the initial microbiological

workup is non-revealing. Delayed diagnosis and treatment are associated with increased morbidity.

Introduction

Ureaplasmas are small, free-living organisms that colonize the
genitourinary tract of healthy humans at varying frequencies [1,2]. The
genus Ureaplasma comprises two species, Ureaplasma urealyticum and
Ureaplasma parvum which are implicated in a number of urogenital in-
fections such as epididymitis, chorioamnionitis and nongonococcal
urethritis [2,3]. In immunocompromised patients such as those with
hypogammaglobulinemia [4-6], hematologic malignancy [7], and solid
organ transplant recipients [8], these organisms can lead to extragenital
and disseminated infections. Septic arthritis caused by Ureaplasma spe-
cies has been well described in patients with X-linked agammaglobu-
linemia (XLA) and common variable immunodeficiency (CVI) [4-6,9].
This clinical presentation has been increasingly recognized in patients
receiving immunosuppressive therapy, especially rituximab, which
leads to prolonged B-cell depletion and secondary hypogammaglobu-
linemia [10]. Herein, we present a case of polyarticular septic arthritis
and discitis/osteomyelitis secondary to disseminated U. urealyticum in a
patient maintained on rituximab. The challenges in diagnosis are illus-
trated by the extensive negative initial microbiological workup,
including broad-range bacterial polymerase chain reactions (PCR) on

multiple tissue samples.

Case presentation

The patient was a 54-year-old man who had developed progressive
joint pains for several months. He had a history of multiple sclerosis and
was treated with rituximab infusions every 6 months but was otherwise
healthy. He was sexually active with one female partner and had no
known history of sexually transmitted infections. The patient’s timeline
is shown in Fig. 1. His symptoms began in early 2018 with pain and
swelling in the left ankle. During initial evaluations, crystalline arthritis
was suspected; however, empiric treatment with non-steroidal anti-in-
flammatory medications, colchicine, and intra-articular steroid in-
jections were ineffective and symptoms progressed to involve the right
elbow. Aspiration of the elbow joint revealed >100,000 cells per
microliter with neutrophilic predominance. Crystals were absent on
microscopic examination and cultures were negative. There was no
documentation of blood cultures obtained at the time. He underwent
arthroscopic irrigation and debridement of the right elbow at an
external facility. Given his immunocompromised state, he was pre-
scribed a course of antibiotics including trimethoprim-
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sulfamethoxazole, levofloxacin, and vancomycin to empirically target
Staphylococcus aureus, including methicillin-resistant strains, and Pseu-
domonas spp. The right elbow symptoms abated, however the left ankle
pain persisted despite antibiotic therapy, and this was followed by the
development of severe back pain in July 2018. Laboratory evaluation
revealed an erythrocyte sedimentation rate (ESR) of 96 mm/ 1 h
(reference range: 0-22 mm/ 1 h), C-reactive protein (CRP) of 171 mg/L
(reference range: <8.0 mg/L) and MRI showed L1-L2 discitis and oste-
omyelitis (Fig. 2). Percutaneous biopsies of the L1 vertebral body and
L1-L2 disc space revealed inflammation; however, bacterial cultures
were negative. Antibiotics were modified to ertapenem and daptomycin,
but without improvement.

In September 2018, he presented to our institution for a second
opinion. On physical examination, the left ankle was warm, swollen,
erythematous and tender to the touch. He also experienced pain on
active and passive range of motion. The right elbow examination was
not concerning for active infection or arthritis, and he did not have point
tenderness on palpation of the spine. Antibiotics were held on admission
given the lack of improvement despite several months of continuous
therapy. Several attempts at aspiration of the left ankle yielded minimal
fluid for analysis. These were prioritized for bacterial, fungal, and
mycobacterial cultures, which were negative. Given the multifocal
involvement, a PET-CT scan was obtained which revealed L1-L2 discitis/
osteomyelitis with progressive osseous destruction and early paraspinal
extension, in addition to multifocal FDG activity within the joints of the
left ankle and foot (Fig. 3). There were no findings concerning for
infective endocarditis on transesophageal echocardiography. Open bi-
opsy of the left ankle synovium demonstrated acute inflammation, while
percutaneous L1 vertebral body and L1-L2 disk space biopsies showed
benign bone and focal fibrosis. Bacterial, fungal, and mycobacterial
cultures were negative. Tissue blocks were reviewed, and no organisms
were seen on special stains. Broad range bacterial PCR from the ankle
was positive for Streptococcus mitis group from one of two specimens, but
this was not considered significant. An infectious workup for Whipple’s
disease, endemic mycoses, Cryptococcus spp., Coxiella burnetii, Brucella
spp., Sporothrix spp., Lyme disease, Parvovirus B19, human immuno-
deficiency virus (HIV), Neisseria gonorrhea, hepatitis B and C, and
syphilis were negative. Concomitantly, evaluation for non-infectious
causes including inflammatory arthritis (particularly spondyloarthritis
and SAPHO syndrome) and crystalline arthritis was negative. The pa-
tient reported subjective improvement and requested discharge after a
one-month hospitalization. He was discharged without anti-infective
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Fig. 2. Gadolinium enhanced, T1 weighted MRI of the lumbar spine showing
abnormal enhancement of the L1-L2 endplates and paraspinal soft tissues.

therapy but with plans for close outpatient follow-up.

Following discharge, his left ankle arthritis worsened, and he was
hospitalized in other institutions and underwent left below-knee
amputation. Symptoms spread to other areas. The patient was read-
mitted to our facility in December 2018 with bilateral shoulder and
chest pain. MRI of the spine demonstrated progression of the L1-L2
discitis/osteomyelitis and septic arthritis of the right L3-L4 facet joint.
Laboratory studies showed absence of CD19/20 cells and hypogamma-
globulinemia with an IgG level of 417 mg/dL (reference range: 767 —
1590 mg/dL). In the setting of hypogammaglobulinemia, infections
related to mycoplasmas were reconsidered. A right shoulder tissue bi-
opsy was sent for species-specific Ureaplasma spp. and Mycoplasma spp.
PCR and returned positive for U. urealyticum. Retrospective testing of
formalin-fixed tissue from the left ankle and right L3-L4 facet joint
confirmed the diagnosis of septic arthritis due to disseminated
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Fig. 1. Patient’s timeline.



S. El Zein et al.

Fig. 3. PET-CT scan showing L1-L2 discitis/osteomyelitis with progressive
osseous destruction.

U. urealyticum infection. The organism was successfully cultured in 10B
broth at a reference laboratory, and antimicrobial susceptibility testing
performed via microbroth dilution [11] demonstrated susceptibility to
tetracycline, erythromycin, and levofloxacin. Treatment with doxycy-
cline 100 mg orally twice daily and azithromycin 500 mg orally daily
was initiated and continued for 4 months with complete resolution of
symptoms.

Discussion

Previous studies have demonstrated that mycoplasmas and ure-
aplasmas can remain viable inside neutrophils in the absence of anti-
bodies [12], and patients with hypogammaglobulinemia are susceptible
to mucosal surface colonization by these organisms, likely due to the
absence of protective mucosal antibodies [4,6]. This combination of
factors is hypothesized to facilitate the dissemination of these organisms
inside neutrophils to areas of active neutrophil recruitment, such as
traumatic joints [4]. Rarely, Ureaplasma species can cause septic
arthritis in immunocompetent patients, however, the infection seems to
predominantly affect older patients with prosthetic joints [9,13-15].

Early in the disease course, patients typically present with mono-
arthritis involving the shoulder, elbow, knee, or hip, which may be
misdiagnosed as inflammatory arthritis, leading to delays in adequate
treatment and subsequent dissemination and polyarticular joint
involvement [5]. Our patient initially presented with septic arthritis of
the left ankle, which later progressed to polyarticular septic arthritis and
discitis/osteomyelitis. These organisms require specialized media for
cultivation, and cultures are performed in a few reference laboratories in
the United States [11]. Nucleic acid amplification assays such as 16S
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rRNA polymerase chain reaction (PCR), microbial cell-free DNA [9], and
species-specific PCR have become more widely available and are
replacing cultures for clinical diagnosis. Susceptibility testing however
requires isolation of the organism in culture media. The diagnosis in our
patient was challenging as initial broad range bacterial PCR obtained on
multiple left ankle tissue samples returned negative.

Ureaplasmas lack a peptidoglycan cell wall and do not synthesize
folic acid, rendering them resistant to agents acting on these targets such
as p-lactams, trimethoprim, and sulfonamides [16], which are
commonly used to treat septic arthritis. This explains the lack of
improvement in our patient despite prolonged empiric courses of van-
comycin, trimethoprim-sulfamethoxazole, daptomycin and ertapenem.
Treatment entails the use of quinolones, tetracyclines, or macrolides as
these organisms are usually susceptible to these classes of antibiotics
[16]. The duration of treatment is variable and is guided by the clinical
syndrome, extent of infection and response to therapy. In instances
where antimicrobial susceptibilities are not available, empiric treatment
with two potentially active antibiotics may be considered since clinical
failures with monotherapy have been reported [5,10,16].

In conclusion, Ureaplasma spp. are uncommon, but important causes
of septic arthritis in immunocompromised patients with hypogamma-
globulinemia. The infection can manifest with mono-, oligo-, or poly-
articular involvement and should be highly suspected when bacterial
cultures return negative and patients fail to improve on empiric anti-
biotics. Nucleic acid amplification assays are the mainstay of diagnosis
for this infection; however, false-negative results may be encountered.
Empiric therapy containing a macrolide, quinolone, tetracycline, or a
combination of these antibiotics may be considered in patients with
typical host factors and a consistent clinical presentation, as delays in
diagnosis and treatment are associated with high morbidity.

Informed consent

Written informed consent was obtained from the patient for publi-
cation of this case report and accompanying images. A copy of the
written consent is available for review by the Editor-in-Chief of this
journal on request.
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