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ABSTRACT

Acute non-traumatic joint pain, swelling, and fever require prompt evaluation for a pros-
thetic joint infection, a serious bacterial complication affecting both large and small joints.
Neisseria gonorrhoeae and Staphylococcus aureus are among the most common causes, typi-
cally involving a single joint. To the best of our knowledge, we report the first case of a pros-
thetic joint infection caused by Neisseria macacae, highlighting its relevance for differential
diagnosis. Identification was achieved using MALDI-TOF and confirmed with next-genera-
tion sequencing. While N. gonorrhoeae and Neisseria meningitidis are well-recognized patho-
gens, other Neisseria species may cause opportunistic infections, underscoring the impor-
tance of comprehensive microbiological evaluation.
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INTRODUCTION

rosthetic joint infection (PJI) is a serious complication due to its potential for joint

destruction, leading to substantial morbidity and mortality. The risk of PJIis higher

following knee arthroplasty than hip arthroplasty. Prosthetic joint infections are
commonly classified according to time of onset: early (<3 months post-surgery), delayed
(3-12 months post-surgery), and late (>12 months post-surgery).

Early-onset PJIs are typically caused by skin flora introduced during the perioperative
period, including Staphylococcus aureus, aerobic Gram-negative bacilli, beta-hemolytic
streptococci, and Enterococcus species. Delayed-onset PJls are frequently associated with
organisms such as coagulase-negative staphylococci, Cutibacterium acnes, and entero-
cocci. Late-onset PJIs generally arise from hematogenous spread or direct inoculation

This work is licensed under a Creative Commons Attribution-Non Commercial 4.0 International License.

Corresponding Author:
Ayse Sesin Kocagdz

E-mail:
sesin.kocagoz@acibadem.edu.tr

Received: April 15, 2025
Accepted: September 5, 2025
Published: December 15, 2025

Suggested citation:

Besli Y, Oktem-Okullu S,
Glndogdu Y, Deniz OC, Kocagdz
AS. First reported case of
prosthetic joint infection caused
by an unusual bacterium:
Neisseria macacae. Infect Dis Clin
Microbiol. 2025:4:458-62.

DOI: 10.36519/idcm.2025.641

458


https://orcid.org/0000-0003-4574-6036

https://orcid.org/0000-0002-2255-0930

https://orcid.org/0000-0002-1428-8290

 https://orcid.org/0000-0002-1340-5985

ttps://orcid.org/0000-0002-9599-7629


Neisseria macacae Prosthetic Joint Infection

Besli Y et al.

from adjacent infected tissues. Common pathogens
include S. aureus, coagulase-negative staphylococci,
viridans group streptococci, enterococci, and occa-
sionally Gram-negative bacilli.

In monoarticular presentations, PJIs are most com-
monly caused by Neisseria gonorrhoeae and S. aureus,
followed by Streptococcus pneumoniae, and less fre-
quently by Gram-negative bacilli. Among Neisseria
species, only N. gonorrhoeae and Neisseria meningit-
idis are well-established human pathogens. Other
Neisseria species, including Neisseria macacae, are
generally considered commensals of the oropha-
ryngeal flora in humans and non-human primates
(1-10).

According to the American Academy of Ortho-
pedic Surgeons (AAOS) and AAOS-endorsed Evi-
dence-Based Clinical Practice Guidelines, estab-
lished risk factors for PJI after hip or knee arthro-
plasty include cardiac disease (arrhythmia, coro-
nary artery disease, congestive heart failure, and
others), immunocompromised status unrelated to
HIV (including transplant and cancer), peripher-
al vascular disease, inflammatory arthritis, renal
disease, liver disease (including hepatitis), tobacco
use, malnutrition, and chronic diseases like diabe-
tes (8).

CASE PRESENTATION

A 70-year-old female was admitted as an outpatient
to the orthopedics clinic with a painful, warm, and
swollen right knee. Her medical history revealed
that she had undergone knee replacement surgery
15 months ago due to longstanding osteoarthritis.
She had been struck by a ball five months previ-
ously, resulting in a cranial cerebrospinal fluid leak
requiring minor repair surgery. For her impaired
fasting glucose, hypertension, and grade 1 diastol-
ic dysfunction, she was prescribed metformin, lo-
sartan/hydrochlorothiazide, and metoprolol. She
occasionally took paracetamol for knee pain. She
reported no history of alcohol, tobacco, or drug use.

The physical examination was unremarkable ex-
cept for a unilaterally enlarged right knee joint
with signs of inflammation. Radiographic imaging
of the right knee showed a well-positioned prosthe-

sis without signs of mechanical failure or loosen-
ing. Soft tissue changes were nonspecific, and no
overt joint effusion or osteolysis was observed. As
fever or other signs of systemic infection were ab-
sent, only baseline laboratory tests were performed
at admission.

Blood tests revealed mild anemia with elevated
acute-phase reactants, while leukocytosis was not
noted. A white blood cell count of 8.76 x 103/uL
(normal 4.06-10.6 x 103/pL), a hemoglobin level of
11.3 g/dL (normal 11.9-14.9 g/dL), a C- reactive pro-
tein (CRP) level of 1.85 mg/dL (normal < 0.5 mg/dL),
and an erythrocyte sedimentation rate (ESR) of 55
mm/h (normal < 30 mm/h) were noted.

A joint fluid aspiration was performed, and the
material was sent for microscopic evaluation, cell
count with differential, culture, and leukocyte
esterase test. The cell counts of the material dis-
played 12,450 leukocytes/mm?3. Leukocyte esterase,
a recently established diagnostic marker for acute
bacterial arthritis, tested positive at a high level
(+++) in the aspirate. Microscopic examination of
the joint fluid revealed 20-30 leukocytes and 40-50
erythrocytes per field, while no microorganism was
observed.

After two days of incubation, colonies with a yel-
lowish pigment were observed on a 5% sheep blood
agar plate inoculated with the joint fluid sample.
The isolated strain was identified as N. macacae
using matrix-assisted laser desorption ionization-
time-of-flight mass spectrometry (MALDI-TOF MS;
Bruker, Germany). After bacterial DNA isolation,
the sample was sequenced using next-generation
sequencing (NGS) on IHlumina HiSeq2000/2500
platforms (Illumina, Inc., San Diego, CA, USA).
Raw reads were assembled into contigs for anno-
tation using the Basic Local Alignment Search Tool
(BLAST) algorithm and the National Center for Bio-
technology Information (NCBI) reference database.
The bacterial species was identified as N. macacae
with 100% similarity. All sequence data were depos-
ited in the Science Data Bank.

Since there is no specific recommendation for N.
macacae in either the Clinical and Laboratory Stan-
dards Institute (CLSI) or the European Committee
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on Antimicrobial Susceptibility Testing (EUCAST)
guidelines, antibiotic susceptibility testing was per-
formed using the Kirby-Bauer disc diffusion meth-
od, and results were evaluated according to CLSI
breakpoint tables for N. meningitidis (11). The isolate
was susceptible to ceftriaxone, meropenem, and
ciprofloxacin, and she was started on intravenous
(IV) ceftriaxone. After her clinical condition had
stabilized, she was continued on outpatient thera-
py with close follow-up.

Our patient was examined for hematogenous infec-
tion after starting antibiotic treatment. Gynecolog-
ical, dental, and cardiological evaluations did not
reveal any pathological findings.

The patient has been actively followed by the De-
partment of Orthopedics. They advised removing
the instrument via a one-stage exchange proce-
dure. Since she had undergone her initial surgery at
a different center, she consulted that center for fur-
ther evaluation. Among the primary regimens, the
patient was treated with a debridement, antibiotics,
and implant retention (DAIR) strategy, followed by
IV ceftriaxone (2 g/day) for six weeks, and subse-
quently oral ciprofloxacin (500 mg twice daily) for
four months, making the total treatment duration
approximately 6-7 months.

Both the PCR and the throat culture were negative.
Clinical improvement was achieved, and follow-up
laboratory tests were within normal limits. The pa-
tient has been monitored jointly with the Depart-
ment of Orthopedics using the Musculoskeletal
Infection Society (MSIS) evidence-based, validated
criteria for hip and knee PJI, and no adverse out-
comes were observed during a 3-year follow-up
(12-13).

DISCUSSION

Neisseria macacae is a rare human pathogen, with
only a few documented cases in the literature, in-
cluding peritonitis, infective endocarditis, and bac-
teremia in infants. While these reports highlight its
potential pathogenicity in diverse clinical settings,
our case is, to the best of our knowledge, the first
to describe a case of PJI caused by N. macacae. This
case involves a 70-year-old female patient with a
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history of knee arthroplasty who presented with lo-
calized signs of joint inflammation, including pain,
warmth, and edema in the right knee. Laboratory
results showed elevated inflammatory markers
(CRP and ESR) and a high leukocyte count in syno-
vial fluid, as well as a positive leukocyte esterase
test, confirming the diagnosis of PJI. MALDI-TOF
mass spectrometry identified the pathogen, which
was later confirmed as N. macacae using NGS. The
isolate was susceptible to ceftriaxone, meropenem,
and ciprofloxacin.

The patient underwent a DAIR procedure. She was
treated with IV ceftriaxone (2 g/day) for six weeks,
followed by oral ciprofloxacin (500 mg twice daily)
for four months. Clinical response was favorable,
with sustained improvement observed during long-
term follow-up. This combined surgical and antimi-
crobial approach led to the successful management
of the infection.

A case of peritonitis in a patient with a peritoneal
dialysis catheter has recently been documented in
the literature. Ceftriaxone therapy was initiated be-
cause the isolate was susceptible according to the
first antibiogram; however, clinical improvement
occurred only after the catheter was removed (5).
In another report, the organism was isolated from
a blood culture of a patient with infective endocar-
ditis, who died despite receiving dual ceftriaxone
and gentamycin therapy (4). Additionally, it has
been detected in the blood culture of a septic five-
month-old patient presenting with petechial le-
sions and fever. The patient was successfully treat-
ed with ceftriaxone, achieving clinical recovery (2).
Among these three prior cases, only one had an
epidemiological link, in which the caregiver of the
five-month-old infant was employed at a zoo. Pre-
vious antibiotic use, chemotherapy, and mucosal
disruption were identified as contributing factors
in the colonization of the oral cavity by Neisseria
species.

In our case, the patient’s frequent international
travel and recent zoo visit may have facilitated
colonization, while her history of trauma with ce-
rebrospinal fluid leakage and subsequent surgical
intervention may have contributed to hematoge-
nous seeding. Since prosthetic joints are prone to
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hematogenous seeding of microorganisms from
distant sites, these factors could explain the devel-
opment of late-onset PJI due to N. macacae (5-14).
The total treatment duration was approximately
6-7 months.

Compared with previously reported cases, our pa-
tient had several notable risk factors, including zoo
exposure, international travel, prior head trauma
with cerebrospinal fluid leakage, and surgical in-
tervention—each of which may have facilitated
colonization and hematogenous dissemination.
Unlike prior reports involving mucosal disruption
or immunosuppression, this case illustrates the po-
tential for N. macacae to cause late-onset PJI even
in the absence of significant immunosuppression.
This expands the clinical spectrum of N. macacae
infections and underscores the importance of rec-

ognizing non-human commensal Neisseria species
as emerging opportunistic pathogens.

CONCLUSION

To our knowledge, this is the first reported case
of PJI caused by N. macacae. It demonstrates that
N. macacae can act as an opportunistic pathogen
and cause late-onset PJI through hematogenous
spread, even in the absence of significant immuno-
suppression. The patient’s successful treatment
with a DAIR procedure and prolonged antimicrobial
therapy underscores the importance of considering
atypical organisms in the differential diagnosis of
PJI and performing comprehensive microbiological
evaluation when the source of infection is unclear.
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