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Bacteremia and polyarticular septic arthritis secondary  
to Moraxella bovis in a pregnant patient with HIV who  
injects drugs
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CASE PRESENTATION: We report a rare case of Moraxella bovis bacteremia and polyarticular septic arthritis in a 37-year-old preg-
nant woman with HIV who injects drugs. Two sets of blood cultures obtained 5 hours apart were positive for gram-negative bacilli, 
and purulent fluid was present intra-operatively from both her left knee and her right third MCP joints. DIAGNOSIS: Organism 
identification using ligation sequencing confirmed both her blood culture and synovial tissue isolates as M. bovis. Her infection 
was initially treated with third-generation cephalosporins and later changed to moxifloxacin because of a drug reaction; although 
she defervesced clinically with improvement in her C-reactive protein levels, she died most likely as a result of a non-traumatic 
fat embolism after an elective cesarean delivery. DISCUSSION: In contrast to Moraxella catarrhalis, other Moraxella species are 
rarely associated with disease in human hosts. M. bovis is classically associated with infectious bovine keratoconjunctivitis in cattle; 
interestingly, our patient denied significant animal exposure. To the authors’ knowledge, this is the first case describing infection 
secondary to M. bovis in an adult host.
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PRÉSENTATION DU CAS : Les auteurs rendent compte d’un rare cas de bactériémie à Moraxella bovis et d’arthrite septique polyar-
ticulaire chez une femme enceinte de 37 ans atteinte du VIH qui s’injectait des médicaments. Deux séries d’hémocultures obtenues 
à cinq heures d’intervalle étaient positives aux bacilles Gram négatif, et du liquide purulent a été observé dans le genou gauche et 
la troisième articulation métacarpophalangienne pendant la période peropératoire. DIAGNOSTIC : La détection des organismes 
au moyen du séquençage par ligature a confirmé que les isolats des hémocultures et des tissus synoviaux contenaient du M. bovis. 
L’infection a d’abord été soignée au moyen de céphalosporines de troisième génération, qui ont ensuite été remplacées par de la 
moxifloxacine en raison d’une réaction au médicament. Même si elle a présenté une défervescence sur le plan clinique et que les 
taux de protéine C-réactive se sont améliorés, la patiente est décédée, probablement à cause d’une embolie graisseuse d’origine 
non traumatique après une césarienne non urgente. DISCUSSION : Contrairement au Moraxella catarrhalis, les autres espèces de 
Moraxella sont rarement associées à des maladies chez les hôtes humains. Le M. bovis est normalement relié à une kératoconjonctivite 
bovine infectieuse chez le bétail. Fait intéressant, la patiente a nié une exposition importante à des animaux. À la connaissance des 
auteurs, il s’agit de la première description d’une infection secondaire au M. bovis chez un hôte adulte.

MOTS-CLÉS : arthrite septique, Moraxella, Moraxella bovis, PIM — personnes qui s’injectent des médicaments
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Bacteremia and polyarticular septic arthritis secondary to Moraxella bovis

Although the Gram stain and culture of her synovial fluid 
aspirate was negative, two sets of blood cultures obtained  
5 hours apart were positive for gram-negative bacilli in mul-
tiple bottles. She was taken to the operating room and found 
to have evidence of septic arthritis of her left knee and right 
third MCP joints, with irrigation and debridement performed 
for both joints. Abundant polymorphonuclear white blood 
cells were noted, but the Gram stain and culture of both 
samples were negative.

On the second day of her hospital admission, her vanco-
mycin was discontinued, and her ceftriaxone was switched 
to ceftazidime. The gram-negative bacilli isolated from her 
blood cultures were initially identified as Moraxella lacunata/
ovis by matrix-assisted laser desorption/ionization time of 
flight mass spectrometry (Knowledge Base Version 3.2, 
BioMérieux MS, Kirkland, Quebec). Organism identifica-
tion was subsequently confirmed as Moraxella bovis using 
Nanopore MinION Mk1C ligation sequencing with sequence 
analysis using the EPI2ME software from Oxford Nanopore 
Technologies (Oxford, United Kingdom). The average se-
quencing length was 4,970 base pairs, with a total yield of 
38.3 Mbases and 7,714 reads analyzed. The quality score was 
10.49 (a score of <7 is considered poor).

Repeat blood cultures obtained on the third day of her 
hospital admission were negative for bacterial growth. A trans-
thoracic echocardiogram showed thickening of her mitral valve 
with severe mitral regurgitation but was unchanged from her 
imaging 14 years earlier. A trans-esophageal echocardiogram 
was not performed. An MRI of the lumbar spine showed no 
evidence of vertebral osteomyelitis or epidural abscess.

On the fourth day of her admission, she developed a 
generalized erythematous maculopapular rash suspected 
to be a drug reaction, and her ceftazidime was switched to 
moxifloxacin. Intra-operative tissue cultures from her right 
third MCP were positive for bacterial DNA using 16S prim-
ers, and sequencing of both her blood culture and synovial 
tissue isolates identified Moraxella bovis. Antimicrobial 
susceptibility testing performed on her blood culture isolate 
revealed minimum inhibitory concentrations (MICs) as fol-
lows: cefuroxime, MIC = 0.19 μg/mL; ceftriaxone, MIC = 
0.064 μg/mL; ceftazidime, MIC = 0.25 μg/mL; moxifloxacin, 
MIC = 0.19 μg/mL; and trimethoprim–sulfamethoxazole, 
MIC = 0.50 μg/mL.

Her rash resolved with the cessation of ceftazidime, and her 
joint pain continued to improve with ongoing moxifloxacin 
therapy during her hospital admission with her CRP levels 
trending down. An elective cesarean delivery was performed 
on the 10th day of her hospital admission because there was 
evidence of oligohydramnios and fetal growth restriction; 
there was no evidence of neonatal infection. Unfortunately, 
hours after her cesarean delivery, she became hypotensive, 

INTRODUCTION

Moraxella species are part of the normal commensal flora of 
the human upper respiratory tract. Whereas common clinical 
manifestations associated with Moraxella catarrhalis include 
otitis media and pneumonia, other Moraxella species are rarely 
pathogenic in human hosts. Polyarticular septic arthritis sec-
ondary to Moraxella species has previously been described in 
several case reports, but Moraxella bovis is almost exclusively 
associated with infectious bovine keratoconjunctivitis in cattle 
(1–5). Only one previous case report of ventriculoatrial (VA) 
shunt nephritis secondary to M. bovis in a pediatric patient 
has previously been described (6). Here, we describe the first 
case of bacteremia and polyarticular septic arthritis second-
ary to M. bovis in an adult patient.

CASE PRESENTATION

A 37-year-old woman in her third trimester of pregnancy 
presented to the emergency department with a 1-day history of 
pain in her left knee, right third metacarpophalangeal (MCP) 
joint, and lower back. Her medical history included active 
injection drug use, hypothyroidism, HIV, hepatitis C, and 
mitral valve infective endocarditis diagnosed 14 years earlier. 
She denied vision loss or other ocular complaints. Her active 
medications included tenofovir–emtricitabine, dolutegravir, 
methadone, and prenatal vitamins. She reported excellent 
adherence with her anti-retroviral therapy. She denied any 
exposure to cattle or other animal exposure.

DIAGNOSIS

On examination, she was afebrile, and her vital signs were 
normal, with no signs of fetal distress. Her right third MCP 
joint was erythematous, swollen, and warm on palpation. Her 
left knee was also warm and tender and displayed decreased 
range of motion, and a palpable effusion was present. No 
stigmata of infective endocarditis and no meningeal signs 
were present on examination. Multiple sets of blood cultures 
were obtained upon hospital admission, and she was empiri-
cally prescribed ceftriaxone and vancomycin.

Investigations revealed a normal leukocyte count with 
lymphopenia and elevated C-reactive protein (CRP) of 109.3 
mg/L (normal 0–7 mg/L). Her CD4 count was 119 cells/µL, and 
her HIV viral load was 21 copies/mL. A synovial fluid aspirate 
from her left knee was obtained with aspiration of 5 cc of thick, 
purulent, yellow fluid. A cell count could not be performed as 
a result of insufficient volume but was predominantly neutro-
phils and negative for crystals. Her nasopharyngeal swab was 
negative for severe acute respiratory syndrome coronavirus 2 
by polymerase chain reaction, and nucleic acid amplification 
testing from a urine sample was negative for both Chlamydia 
trachomatis and Neisseria gonorrhoeae.
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developed multi-organ system failure, and disseminated 
intravascular coagulation, which was most likely due to a 
non-traumatic fat embolism; and died.

DISCUSSION

M. bovis is a gram-negative bacillus that is commonly found 
in the conjunctivae and nasal secretions of cattle, which are 
the only known reservoir for the bacteria (5). It is widely re-
ported in the literature as an opportunistic pathogen causing 
infective bovine keratoconjunctivitis in cattle, with primary 
modes of transmission being direct animal-to-animal contact 
or through animal handlers (5).

Moraxella species apart from M. catarrhalis are extremely 
uncommon pathogens in human hosts, but case reports have 
described Moraxella species as unusual causes of invasive 
infections in humans, including septic arthritis, endocardi-
tis, bacteremia, and meningitis (1–4, 6–14). Risk factors for 
invasive disease secondary to Moraxella species may relate to 
comorbidities, immunocompromising conditions, injection 
drug use, and inherited and acquired complement deficien-
cies (1,4,8,15). Antimicrobial susceptibility testing should be 
performed on Moraxella isolates recovered from normally 
sterile sites; Moraxella isolates are generally susceptible to 
penicillins, cephalosporins, and fluoroquinolones (16).

Here, we describe the first case of bacteremia and polyar-
ticular septic arthritis secondary to M. bovis in an adult patient 
and the second case in the literature of an invasive human 
infection secondary to M. bovis. We identified a prior case of 
invasive infection of secondary M. bovis in an 11-year-old girl 
with congenital hydrocephalus who had bilateral VA shunts 
placed in the first year of life (6). The patient’s cerebrospinal 
fluid (CSF) cultures persistently grew M. bovis, and over the 
same time period she developed a mesangial proliferative 
glomerulonephritis (MPGN) that was confirmed by renal 
biopsy. The patient received multiple courses of antibiotics, 
including rifampin, trimethoprim–sulfamethoxazole, ceftriax-
one, and intraventricular gentamicin, with recurrence of the 
infection and MPGN despite initial CSF clearance. Eventually, 
total VA shunt replacement was required to achieve clinical 
cure. The pathogenesis of her invasive VA shunt infection 
secondary to M. bovis is unclear. Although we were similarly 
unable to identify the precise etiology of M. bovis infection 
in the patient described here, she may have been predisposed 
given concurrent infection with HIV, and injection drug use 
with contaminated paraphernalia may have created a portal 
of entry for her bacteremia and polyarticular septic arthritis.

CONCLUSION

We describe the first case of M. bovis septic arthritis and the 
second case of human infection caused by M. bovis. Apart 

from M. catarrhalis, other Moraxella species are unusual 
causes of invasive infections in humans. Although M. bovis 
is classically associated with infective bovine keratoconjunc-
tivitis in cattle, it is exceedingly rare in human hosts. Further 
research is needed to identify risk factors associated with 
invasive infections secondary to Moraxella species.
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