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Case report

Rare case of Ureaplasma parvum septic arthritis in an

Immunocompetent patient
Abuzar Al Asif," Moni Roy

SUMMARY

Mycoplasmatacea family comprises two genera:
Mycoplasma and Ureaplasma. Ureaplasma parvum
(previously known as U. urealyticum biovar 1) commonly
colonises the urogenital tract in humans. Although
Ureaplasma species have well-established pathogenicity
in urogenital infections, its involvement in septic
arthritis has been limited to prosthetic joint infections
and immunocompromised individuals. We present

a rare case of native right knee infection due to U.
parvum identified using next-generation sequencing of
microbial cell-free DNA testing and confirmed with PCR
assays. This rare case of Ureaplasma septic arthritis was
diagnosed using newer next-generation DNA sequencing
diagnostic modalities and a literature review of prior
cases, antibiotic coverage and antimicrobial resistance is
incorporated as part of the discussion.

BACKGROUND

Ureaplasma parvum, a fastidious microorganism
that exhibits urease activity, lacks a cell wall and
along with U. urealyticum, comprises the two clin-
ically significant strains of Ureaplasma species. In
previous published reports, its role has been estab-
lished as a rare causative agent for septic arthritis
in immunocompromised individuals. We present
a rare case of native right knee joint infection in
an immunocompetent host. The case illustrates the
importance of early use of next-generation DNA
testing to facilitate diagnosis in culture-negative
cases with a discussion of available antibiotic
choices and growing resistance.

CASE PRESENTATION

A 68-year-old woman with a history of total arthro-
plasty of the left knee and left hip, and severe
tricompartmental degenerative osteoarthritis of
right knee, initially presented with right knee pain
and swelling. On inquiry, the patient reported
having received a platelet-rich plasma injection to
her right knee, 12 days prior to the presentation at
a local clinic. Two days after the plasma injection,
she started to endorse right knee pain and swelling.
She described it as sharp, throbbing, intermittent
and non-radiating. She was prescribed a tapering
course of prednisone by the clinic without any
improvement in her symptoms. Her pain continued
to worsen with associated redness, to the point that
she could not bear weight on her knee and ambu-
late. This prompted a diagnostic arthrocentesis at
a walk-in clinic from where she was subsequently
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referred to our facility. She reported no recent
trauma to her right knee and no history of gout
or tick bites. She denied fever, chills, night sweats,
nausea, vomiting, abdominal pain, cough, shortness
of breath, diarrhoea or any urinary complaints.
She did not smoke, drink alcohol or use any illicit
intravenous drugs. She reported penicillin and sulfa
drugs allergy causing a rash. Other medical history
was significant for hypertension, asthma, lympho-
cytic colitis, mitral valve prolapse and left fronto-
parietal craniotomy for resection of a dural-based
meningioma around 20 years ago. Family history
was significant for Wegener’s granulomatosis in
her mother. Examination was remarkable for a
moderate intra-articular right knee effusion asso-
ciated with tenderness to palpation, and range of
motion significantly limited by severe pain.

INVESTIGATIONS

On admission, her white blood cell count (WBCQC)
was 15x10° cells/L (reference range: 4.00-
12.00x10° cells/L), erythrocyte sedimentation rate
(ESR) was 23 mm/h (reference range: 0-20 mm/h)
and C reactive protein (CRP) was 11.9 mg/dL
(reference range: <0.50 mg/dL). X-ray of the right
knee showed large effusion in the setting of tricom-
partmental degenerative osteoarthritis as shown in
figure 1. The results from the diagnostic arthrocen-
tesis prior to admission are shown in table 1. Gram
stain did not reveal any organisms and aerobic,
anaerobic and fungal cultures of blood, urine and
synovial fluid were all negative. Next-generation
sequencing (NGS) of microbial cell-free DNA
(‘Karius Test’, Karius, Redwood City, California,
USA) detected levels of U. Parvum at 90 molecules/
mL of plasma. It detected no other organisms.
Subsequent positive results on Ureaplasma-specific
PCR testing of synovial fluid (Mayo Clinic Labora-
tories, Rochester, Minnesota, USA) confirmed the
diagnosis. A urine Ureaplasma-specific PCR ruled
out a urinary source of infection.

TREATMENT

The patient underwent right knee arthroscopy with
irrigation, debridement, extensive synovectomy and
evacuation of grossly purulent fluid. He was then
started empirically on vancomycin, cefepime and
flagyl. The operative synovial fluid was also sent for
Gram stain, aerobic, anaerobic and fungal cultures,
which all came back negative. Unfortunately, the
patient developed an allergic drug reaction after
starting empiric therapy. Since it was unclear which

BM)

Asif AA, et al. BMJ Case Rep 2020;13:¢236396. doi:10.1136/bcr-2020-236396 1


http://casereports.bmj.com/
http://orcid.org/0000-0002-8206-3405
http://crossmark.crossref.org/dialog/?doi=10.1136/bcr-2020-236396&domain=pdf&date_stamp=2020-09-08

Rare disease

Figure 1 X-ray of the right knee showing joint effusion and severe
tricompartmental degenerative changes.

antibiotic was responsible for it, all three empiric antibiotics were
discontinued on postoperative day 3. Due to development of
recurrent symptoms of right knee pain, swelling and tenderness,
arepeat diagnostic and therapeutic arthrocentesis was performed
which reported WBC of 61.6x10° cells/L (92% neutrophils).
This prompted a second right knee arthroscopic irrigation,
debridement with partial synovectomy and partial medial menis-
cectomy. Specimens for Karius testing were collected on day 2
of admission after the patient had already received a 1-day dose
of vancomycin, cefepime and flagyl. Karius test results were
reported within 3 days of collection. After confirming these
results with Ureaplasma-specific PCR, antibiotic coverage was
narrowed down to azithromycin 500 mg daily.

OUTCOME AND FOLLOW-UP

During the rest of her hospital stay, the patient’s clinical condi-
tion continued to improve with significant decrease in knee
pain and swelling. She tolerated the antibiotic therapy well and
reported no adverse effects. Serial CRP, WBC and ESR levels
were evaluated frequently and showed a gradual decline. At the
time of discharge, antibiotic coverage with azithromycin was
initially planned for 6 weeks. She did well till 10 days after cessa-
tion of treatment which was resumed in light of relapse of right
knee pain and persistent knee swelling with elevated CRP 2.15
mg/dL.

The patient sought a second opinion for refractory knee pain
within 4 weeks of resumption of treatment with azithromycin
and was switched to a 6-week course of oral levofloxacin and
doxycycline. A right knee MRI scan 3 months post discharge
showed no drainable fluid collection but could not exclude
infectious aetiologies due to lack of T1-weighted sequences and
history of prior surgery/debridement, as shown in figure 2.

Table 1 Body fluid cell count with differential

Site Right knee
Clarity Turbid
Colour Yellow
Volume (mL) 19

Red cell count/mm’ 16 000
Total nucleated cell count/mm? 139950

Neutrophils, % 87
Lymphocyte, %
Monocyte, %
Eosinophil, %
Macrophage, %

o O © oo WU

Fluid lining cell, %

Figure 2 MRI of the right knee showing small right knee joint effusion
with synovitis, prominent bone marrow oedema involving the distal
femur, tibia, patella and postoperative changes and tricompartmental
degenerative arthritis.

DISCUSSION

Mycoplasmatacea family comprises two genera: Mycoplasma
and Ureaplasma. U. parvum (previously known as U. wurealyt-
icum biovar 1) and U. wurealyticum (previously known as U.
urealyticum biovar 2) are two distinct Ureaplasma species of
medical importance that colonise the urogenital tract in humans.
Ureaplasma species are spherical or coccobacillary-shaped cells
with a diameter of 0.1-1.0 um. Absence of cell walls and ability
to hydrolyze urea to generate ATP are some typical character-
istics that help distinguish them from other microorganisms.'?

The inability to isolate Ureaplasma species by Gram stain or
detect their growth on the standard media represents a potential
challenge in identifying them as a causative agent. Among the
two species, U. urealyticum has had a greater role in causing
septic polyarthritis, non-gonococcal urethritis and perinatal
infections. However, over the past few years, U. parvum has
increasingly been reported as a human pathogen.®

As per our literature review, there have been only four cases
reported of septic arthritis due to U. parvum. Three of four
reported cases were in immunocompromised patients or post-
operative prosthetic joints.*” To date, one case of septic arthritis
due to U. parvum in an immunocompetent patient, involving a
native knee joint has been reported’ (table 2).

In our case, the patient did not have any history of receiving
any immunosuppressants or history of immunocompromising
conditions such as hypogammaglobulinaemia or haematologic
malignancies. In our patient, the spread of pathogens was likely
secondary to direct inoculation from the protein-rich plasma
injection in the native right knee joint. Genitourinary infec-
tion, a possible primary source of septic arthritis reported in the
medical literature, was ruled out in our case by urine culture and
PCR. This is the second reported case of native knee joint septic
arthritis in an immunocompetent patient.

Septic arthritis due to atypical microorganisms such as
Ureaplasma species poses a diagnostic challenge as these species
cannot be grown on standard culture media. The use of NGS
can overcome this difficulty. The advantages of the test include
detection of organisms that are difficult to grow on traditional
culture, and further speciation of organisms. Though early collec-
tion of sample increases the sensitivity of the test, NGS can also
help detect pathogens in serum after antibiotic administration.®

Concern for infection in spite of negative blood and syno-
vial cultures in our patient and our previous experiences with
alternate testing in culture-negative infections prompted the
NGS of microbial cell-free DNA (Karius) testing that identified
U. parvum as the causative agent. Karius test findings were also
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Table 2 Reported cases of Ureaplasma parvum septic arthritis, risk factors for infection and antibiotics used

Year Age/sex Joint involved Risk factors Immunocompromised Antibiotics used Reference
2019 65/M Knee None No Doxycycline 7
2017 56/M Shoulder Epididymo-orchitis Yes Doxycycline 5
2014 75/M Knee Prosthetic joint No Doxycycline 6
2010 54/M Hip Prosthesis Yes Ciprofloxacin 4
Knee Hypogammaglobulinaemia

confirmed by Ureaplasma-specific PCR testing of synovial fluid
aspirate. Our case also highlights the importance of using NGS
testing early in the disease course, when diagnosis can poten-
tially be delayed or confounded by negative cultures.

Up till now, only four classes of antibiotics; fluoroquino-
lones, tetracyclines, chloramphenicol and macrolides, have been
recognised to combat ureaplasma infections. Lack of cell wall in
Ureaplasma species renders resistance to all B-lactams and glyco-
peptide antibiotics. Inability to synthesise folic acid provides
these organisms resistance against sulfonamides and trimetho-
prim.” Macrolides remain the only safe option in pregnant
women and neonates.

Most mycoplasma and ureaplasma infections are treated empir-
ically. Antibiotic susceptibility testing comes of use especially
in immunocompromised patients or patients who have failed
prior antibiotic regimens. In an effort to allot quality control
(QC) measures to ensure valid assay results and to standardise
interlaboratory antibiotic susceptibility testing for Mycoplasma
hominis, M. pneumoniae and U. urealyticum, an international
multilaboratory collaborative study, by using methods and study
designs approved by Clinical and Laboratory Standards Insti-
tute, established 3—4 dilution minimum inhibitory concentration
(MIC) ranges (of specific strains with defined QC reference) for
several antimicrobial classes, including tetracyclines, ketolides,
lincosamides, macrolides and fluoroquinolones. This study
also concluded that fluoroquinolones gave tighter QC ranges
compared with other drugs."

Ferndndez et al, in 2016, reported antimicrobial susceptibility
of 250 clinical isolates of Ureaplasma species (202 U. parvum
and 48 U. urealyticum). They determined the MIC of azithro-
mycin, ciprofloxacin, doxycycline, erythromycin, tetracycline
and levofloxacin, using broth microdilution. They concluded
that 6.4% of U. parvum isolates were resistant to levofloxacin,
primarily due to mutation in parC gene. Overall, 27.2% of the
U. parvum isolates showed ciprofloxacin MICs of =4 pg/mlL.
Ten U. parvum isolates exhibited the presence of tet(M), which
had low tetracycline and doxycycline MICs. In the past, tet(M)
mutation has been associated with resistance to antimicrobials
but there have been studies showing presence of the gene muta-
tion in susceptible isolates as well."! '* None of the 250 clinical
isolates studies were found to be resistant to macrolides."?

Luo ef al in an in vitro study evaluated the activities of tetracy-
cline, erythromycin and levofloxacin, alone and in dual combi-
nation against Ureaplasma species. The study concluded that
these drugs when used in combination prevented growth of
organisms at lower antimicrobial concentration than when used
alone.™ Due to the fastidious nature of Ureaplasma species and
special growth medium requirements, antibiotic susceptibility
testing is routinely not performed. In our patient, susceptibility
testing could not be performed and she was started on treat-
ment with macrolide. Her treatment had to be extended due
to persistent pain and her antibiotic regimen was switched to
combination therapy with levofloxacin and doxycycline based

on the literature review. She responded well to the therapy and
had not report problems on follow-up visits.

Learning points

» Ureaplasma species commonly colonise the urogenital tract.
Septic arthritis due to U. parvum is rare.

» Next-generation sequencing of microbial cell-free DNA
testing is proving beneficial in isolating these organisms in
culture-negative cases.

» Standardised drug susceptibility testing is not available for
this organism and so far only four classes of drugs including
fluoroquinolones, tetracyclines, chloramphenicol and
macrolides have shown to be effective against it.

» Dual treatment using tetracycline, erythromycin or
levofloxacin may be more effective in treating non-resolving
infections.
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