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SUMMARY
A man in his late 70s presented to the emergency 
department endorsing a week of malaise. He was 
recently hospitalised for 2 days for new back pain and 
was discharged with non-opioid pain medications but 
continued to seek care as he felt unwell. On presentation, 
he was afebrile with a leukocytosis. Physical examination 
revealed a painful left knee with no evidence of trauma. 
Arthrocentesis revealed purulent fluid with elevated 
white blood cell consistent with septic arthritis. He was 
started on broad-spectrum antibiotics and underwent 
irrigation and synovectomy of the left knee. Aspirate 
and blood cultures grew Streptococcus agalactiae. 
Transthoracic echocardiogram showed no vegetations; 
however, an MRI of lumbar spine showed L2–L3 and 
L4–L5 osteomyelitis. He was treated with intravenous 
ceftriaxone for 3 weeks and then oral levofloxacin for 3 
weeks, for a total 6 week course of antibiotics.

BACKGROUND
Although Staphylococcus aureus has historically 
been the most common cause of bacterial infection 
in the USA, Streptococcus agalactiae (GBS; group B 
streptococcus), it has recently emerged as another 
serious and increasingly common cause of bacte-
rial infection. Streptococcus agalactiae is a Gram-
positive, catalase-negative organism that appears as 
cocci in pairs and chains on Gram stain.1 It is an 
opportunistic commensal bacterial that is part of 
the intestinal and vaginal physiologic microbiome 
and can live on the skin of colonised patients, 
putting them at risk of inoculation from skin breaks 
or procedures while in the hospital.2 3 Approx-
imately, 25% of the population is colonised with 
GBS, and the prevalence of colonisation is higher 
among those who are sexually active and those 
who have multiple sex partners.3–5 Sexual trans-
mission of GBS between partners has been cited 
with college students; however, whether frequent 
sexual intercourse or multiple sexual partners is an 
absolute risk factor for increased GBS colonisation 
is still controversial.6 GBS has multiple virulence 
factors that account for its morbidity, including a 
polysaccharide capsule containing sialic acid that 
mimics human cells to evade neonatal immune cells, 
pili that help attach the bacteria to host cells and 
beta-haemolysin, a pore-forming toxin that causes 
haemolysis by destroying host red blood cells.1 GBS 
can also induce apoptosis in host macrophages and 
monocytes.3

GBS has long been recognised as a common infec-
tious agent in the peripartum period and in neonates, 
but recent studies have implicated it in a growing 

number of infections within the non-pregnant adult 
population.7–11 According to one population study, 
the incidence of adult GBS disease doubled in 10 
years, representing a substantial disease burden.11 
Primary bactereamia (24%) and skin and soft tissue 
infections (22%) are the most commonly seen GBS 
infections, with bone and joint involvement much 
less common (8%).8 11 The known risk factors for 
GBS disease in adults include diabetes, older age and 
malignancy; however, up to 24% of patients with 
GBS infections have no known risk factors.3 The 
clinical course of GBS infection in non-pregnant 
adults is still poorly understood, making it hard to 
diagnose, especially in the early stages of disease, 
and severe complications such as bacteraemia and 
septic arthritis can occur if left untreated.4 9 10 12 13 
Moreover, a source of infection is never identified 
in a large number of cases, making counselling and 
avoidance of reinfection more difficult.8 9 11 This 
case highlights the need to better understand the 
risk factors for GBS infection and to better identify 
the signs and symptoms of early infection before 
bacteraemia and its sequelae develop.

CASE PRESENTATION
A man in his late 70s with previous medical history 
of gastro-oesophageal reflux disease, treated hepa-
titis C, atrial fibrillation presented for fatigue, back 
pain and left knee pain. He first presented 8 days 
prior to another hospital for chills and weakness 
and was discharged from the emergency depart-
ment (ED) after an unrevealing work-up. Four days 
later, he presented again to the same ED with the 
same complaints as well as new back pain and was 
admitted. MRI lumbar spine at that time showed 
central canal stenosis. Urinalysis was inconsistent 
with urinary tract infection, and his back pain was 
thought to be unrelated to a genitourinary aetiology. 
The patient’s back pain improved with tylenol, 
gabapentin and ketorolac, and he was discharged 
home. One day after discharge, he presented to our 
hospital endorsing progressive fatigue, continued 
back pain and new left knee pain. His vital signs 
on arrival were T 36.5 C, HR 122 bpm, BP 143/80 
mm Hg, O2 sat 98% on rooom air. Laboratory 
data showed leukocytosis (22.2×109 /L with 89% 
neutrophils and an elevated absolute neutrophil 
count 19.8). Physical examination was notable for 
exquisite left knee tenderness with limited range of 
motion due to pain, a moderate suprapatellar effu-
sion and mild erythema and warmth of the anterior 
knee, but no skin breaks. Sensation to light touch 
was intact and he demonstrated 5/5 strength in all 
four extremities. Paraspinal muscle tenderness was 
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present at the level of L2–L5. He did not display saddle paraes-
thesia. The patient denied any trauma to that left knee, prior 
joint surgeries or indwelling prosthesis. He was not currently 
sexually active but had vaginal intercourse with multiple women 
without condoms in the past.

INVESTIGATIONS
Complete blood count showed leukocytosis with neutrophilic 
predominance (22.2×109 /L with 89% neutrophils). Urinalysis 
showed 0–5 white blood count (WBCs) per high power field. CT 
abdomen and pelvis showed renal perfusion defects with areas of 
loss of corticomedullary differentiation, concerning for pyelone-
phritis (figure 1). X-ray of the left knee showed moderate supra-
patellar effusion without evidence of trauma (figure 2). Synovial 
fluid was cloudy with 135000 WBCs and 0 crystals. Aspirate 
culture (figure 3) and blood cultures grew Streptococcus agalac-
tiae with resistance to clindamycin and erythromycin. MRI of 
the lumbar spine showed osteomyelitis at L2–L3 and L4–L5.

DIFFERENTIAL DIAGNOSIS
On presentation, the patient showed signs and symptoms of 
systemic inflammation. His knee pain is most concerning for 
septic arthritis or inflammatory arthritis, which prompted 
synovial aspiration. Additionally, his blood cultures grew Strep-
tococcus agalactiae, which made full infectious evaluation neces-
sary. His back pain can either be due to epidural abscess, septic 
arthritis of the spine or osteomyelitis for which MRI spine would 
distinguish the aetiologies. Pyelonephritis was unlikely given 
negative urine culture. Finally, because patient has infection of 
different sites in the context of bacteraemia, endocarditis must 
be ruled out.

TREATMENT
He was empirically started on intravenous vancomycin and 
ceftriaxone. Orthopaedic surgery performed irrigation and 
synovectomy of the left knee. All the cultures (operative tissue 
culture, aspirate, blood) speciated to GBS sensitive to cephalo-
sporins, levofloxacin, linezolid, penicillin G and vancomycin 

but resistant to clindamycin and erythromycin and so he was 
switched to ceftriaxone 2 g/day monotherapy.

OUTCOME AND FOLLOW-UP
He remained on 2 g/day of intravenous ceftriaxone for 3 weeks 
and then was transitioned to oral levofloxacin 750 mg/day for an 
additional 3 weeks to complete a total 6-week course of antibi-
otics for his osteomyelitis. The patient was discharged to a skilled 
nursing facility for ongoing treatment and physical rehabilita-
tion. He followed with physical therapy to improve his overall 
strength and mobility and for rehabilitation of his left knee and 
lower back. Eight weeks after his surgery has not displayed 
any further infectious signs or symptoms, and his left knee has 
regained full range of motion without varus or valgus insta-
bility or joint line pain with flexion and extension. However, he 
remains grossly deconditioned and reports difficulty ambulating 
and has been mostly bed bound since discharge. He was referred 
to physical medicine and rehabilitation specialists to develop 
a comprehensive rehabilitation regimen and regain functional 
status.

DISCUSSION
Four cases of GBS septic arthritis in non-pregnant adults had 
been reported as of January 2022.14–17 Two cases described 
patients without any known risk factors for GBS infection, 
similar to our patient. All of the cases describe significant disease 
burden, with associated endocarditis,14 multiple joint involve-
ment15 16 or associated necrotising skin and soft tissue infec-
tion16 17 demonstrating the severity of invasive GBS infection. 
Isolated vertebral osteomyelitis due to streptococcus agalactiae 

Figure 1  CT abdomen without contrasts with arrows showing cortical 
perfusion defect of the left kidney, concerning for pyelonephritis.

Figure 2  Plain film X-ray of the left knee, without factures or 
dislocation, but shows moderate suprapatellar effusion.
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is slightly more commonly reported, with over 30 cases reported 
on review of NCBI PubMed database and most often presents 
without concurrent bacteraemia or septic arthritis.18

Our case highlights the insidious nature of GBS infection and 
the need to better understand the risk factors and signs and symp-
toms of early GBS infection. It took three clinical encounters and 
8 days for our patient to get the correct diagnosis and treatment 
of his serious, joint-threatening and life-threatening infection. 
Our case further demonstrates the need to retain a high clin-
ical suspicion for vertebral infection in patients presenting with 
back pain and fevers, even in the setting of negative imaging, 
as radiographic changes may not be present early in the disease 
course. Fortunately, GBS remains susceptible to most standard 
antibiotic regimens and will be covered by most empiric antibi-
otic regimens until culture data are available.8 9 The main barrier 
to care, therefore, is diagnostic delay, demonstrating the need 
for better understanding of the risk factors for GBS infections 
in non-pregnant adults as well as the signs and symptoms of 
invasive GBS infections, in order to promptly treat and prevent 
morbidity and mortality in infected patients.

Our patient initially presented with a high leukocytosis and 
new knee pain, prompting immediate joint aspiration. The 
fluid analysis of the aspirate confirmed our diagnosis of septic 
arthritis. Septic arthritis is an orthopaedic emergency, requiring 
prompt diagnosis and intervention to prevent permanent joint 
destruction or death.19 Septic arthritis occurs when an infectious 
organism invades the synovium and joint space, causing a release 

of inflammatory cytokines and proteases that mediate joint 
destruction. Joint synovium is highly vascularised and lacks a 
basement membrane, putting it at risk of infection via haematog-
enous seeding from bacteraemia. Any clinical or radiographical 
suspicion should require immediate arthrocentesis with fluid 
analysis. The mainstay of treatment is removing the infected 
tissue from the joint and 4 weeks of intravenous antibiotics for 
a native joint.19 20 Our patient’s left knee septic arthritis was 
managed by surgical intervention within 24 hours and empiric 
then later targeted intravenous antibiotics.

The patient’s positive blood cultures and continued back 
pain prompted concern for osteomyelitis, which was confirmed 
by MRI lumbar spine. Osteomyelitis is most often caused by 
spread of bacteria from haematogenous spread, open fractures 
or surgery. MRI is the gold standard for diagnosing osteomy-
elitis and can detect early disease, within 3–5 days of disease 
onset.21 However, very early in the disease process, there may 
be no radiographic changes, which can lead to diagnostic delays. 
Thus, it is important to maintain a high threshold of suspicion 
in any patient with back pain and infectious signs, and consider 
reimaging if symptoms are worsening or not improving. The 
primary management of any infection is source control and 
antibiotics, which holds true for osteomyelitis. Surgical debride-
ment of infected bone is recommended when possible, especially 
when associated with a surrounding abscess.21 However, surgical 
debridement of vertebrae is not without risk, so for, patients 
without neurologic deficits, a 6-week course of targeted intra-
venous antibiotic therapy or highly bioavailable oral antibiotic 
therapy is the current guideline-recommended treatment for 
preventing recurrent osteomyelitis.22 Our patient’s osteomy-
elitis was treated with a total 6-week course of targeted anti-
biotics based on sensitivity, as he had no neurological deficits 
requiring surgical debridement. Repeat blood cultures showed 
no additional growth and echocardiogram did not reveal any 
vegetations, ruling out endocarditis as a diagnosis. Based on the 
progression of the patient’s symptoms, it would be reasonable 
to suspect a haematogenous spread from GBS bacteraemia to 
his lumbar spine and later to his left knee, resulting in osteomy-
elitis and septic arthritis. However, the source of inoculation is 
unclear to date. Bacterial translocation from the Gastrointestinal/
genitourinary tract is possible as the patient has radiographical 

Figure 3  MRI lumbar spine sagittal view demonstrating T2 
hyperintensity at the L2 and L3 and L4 and L5 endplates, with 
associated hyperintensity in the intervertebral disc spaces at L2 and L3 
and L4 and L5.

Learning points

	► Streptococcus agalactiae is emerging as a common and 
serious aetiology of bacteraemia and its associated sequelae 
(ie, septic arthritis, osteomyelitis).

	► Streptococcus agalactiae bacteraemia can occur in adults 
without classic risk factors for infection

	► Disseminated, life-threatening infection can occur insidiously 
and without severe symptoms, making prompt diagnosis 
difficult, particularly early on in the disease course.

	► Septic arthritis is a surgical emergency and arthrocentesis 
with fluid analysis should be immediately performed, if there 
is any clinical suspicion.

	► Back pain in a patient with chills and weakness is always 
suspicious for an underlying infection, and negative imaging 
findings do not exclude infection, as it may be too early in 
the clinical course for radiographic changes to appear back 
pain in a patient with a systemic infection should always be 
investigated to rule out osteomyelitis, as it alters the duration 
and choice of antibiotic therapy.
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findings concerning for pyelonephritis; however, his urinalysis 
did not suggest an urinary tract infection. A direct inoculation 
to his joints leading to bacteraemia is also possible, but this is 
inconsistent with his history and the natural progression of his 
symptoms.
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