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□ CASE REPORT □

Pneumococcal Vertebral Osteomyelitis and Psoas Abscess in
a Patient with Systemic Lupus Erythematosus Disclosing

Positivity of Pneumococcal Urinary Antigen Assay

Masami Matsumura 1, Kiyoaki Ito 2, Rika Kawamura 2, Hiroshi Fujii 2, Ryo Inoue 2,

Kazunori Yamada 2, Masakazu Yamagishi 3 and Mitsuhiro Kawano 2

Abstract

A 53-year-old woman with systemic lupus erythematosus presented with a 3-day history of fever and

coughing. Diagnosis of pneumococcal bronchitis was made based on symptoms and positivity of pneumococ-

cal urinary antigen test. On day 3, severe low back pain acutely occurred. Pneumococcal vertebral osteomye-

litis and psoas abscess was diagnosed 17 days later by yield of penicillin-susceptible S. pneumoniae strain in

blood cultures and drainage fluid. Although pneumococcal urinary antigen test is a useful tool for the diagno-

sis of pneumococcal pneumonia, we should consider the possibility of pneumococcal infections other than

pneumonia or overwhelming bacteremia in immunosuppressive patients when urinary antigen test is positive.
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Introduction

Streptococcus pneumoniae infections have been a signifi-

cant cause of morbidity and mortality, especially children

and the elderly. S. pneumoniae commonly causes pneumo-

nia, otitis media, sinusitis, and meningitis (1). On the other

hand, pneumococcal vertebral osteomyelitis is very uncom-

mon. The pneumococcal urinary antigen test is useful tool

for the diagnosis of pneumococcal pneumonia (2, 3). More-

over, the usefulness of this test for the diagnosis of pneumo-

coccal infections other than pneumonia such as acute otitis

media, pericarditis, and bacteremia has been reported (4-6).

We describe a case of pneumococcal vertebral osteomyeli-

tis and psoas abscess in a patient with systemic lupus

erythematosus (SLE) disclosing a positive result of pneumo-

coccal urinary antigen test in the early clinical course and

discuss interpretation of positivity of the pneumococcal uri-

nary antigen test.

Case Report

A 53-year-old woman who had a 3-day history of fever

was admitted to another hospital. She had been in good

health until 3 days before admission, when a fever of 39.0

°C and coughing developed. Lupus nephritis had been diag-

nosed 30 years previously, and remission of nephritis had

been induced with an initial dose of 30 mg per day of oral

prednisolone. She had had corticosteroid-induced diabetes

mellitus for 14 years. She had undergone surgery for lumbar

disc herniation at the ages of 47 and 48, and coronary artery

bypass grafting at the age of 49. She had not been vacci-

nated against S. pneumoniae. She was receiving 8 mg per

day of prednisolone, 750 mg per day of metformin, 100 mg

per day of aspirin, 40 mg per day of furosemide, and 10 mg

per day of atorvastatin. Influenza, bronchitis, or pneumonia

was suspected because of fever and coughing. Blood tests

showed leukocyte count 15,700/μL and C-reactive protein
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Figure　1.　Sagittal magnetic resonance image of the lumbar 
spine showed L5/S1 osteomyelitis (arrow).

Figure　2.　Coronal magnetic resonance image of the lumbar 
spine showed bilateral psoas abscess (arrows).

Table　1.　Laboratory Findings

WBC (/μL)  23,100  CRP (mg/dL)  5.5 
  Neutrophils (%)  97  IgG (mg/dL)  1,100 
  Lymphocytes (%)  1.0  IgA (mg/dL)  136 
  Monocytes (%)  1.0  IgM (mg/dL)  22 
  Myelocytes (%)  1.0  CH50 (U/mL) (normal 32-47) 59 
Hemoglobin (g/dL)  12.1  C3 (mg/dL) (normal 65-135) 145 
Platelet (/μL)  364,000  C4 (mg/dL) (normal 13-35) 30 
  Howell-Jolly bodies (-)  Antinuclear antibodies  ×20 
AST (IU/L)  10     speckled 
ALT (IU/L)  15  Autoantibodies to anti-Sm  (-) 
creatinine (mg/dL)  0.87  Autoantibodies to dsDNA (-) 
Na (mEq/L)  140  
K (mEq/L)  4.7  Urinalysis 
Cl (mEq/L)  102    Proteinuria  (-) 
Hemoglobin A1C (%) 7.4    Occult blood  (-) 
       Glycosuria  (-) 

5.1 mg/dL. Rapid diagnostic test for influenza A and B was

negative. Although urine immunochromatographic mem-

brane assay for S. pneumoniae (Binax NOWⓇ Streptococ-
cus pneumoniae, Binax Inc., Scarborough, ME, USA) was

positive, chest X-ray showed no abnormalities. Acute bron-

chitis due to S. pneumoniae was diagnosed. Blood culture

was not performed. One gram per day of intravenous pazu-

floxacin mesilate was started. On day 3, severe low back

pain acutely occurred and she could not walk because of the

pain. She was eager to increase the prednisolone dosage to

alleviate the excruciating back pain. On day 6, the dose of

prednisolone was increased to 40 mg per day and was

somewhat effective. She could walk and the fever subsided.

On day 10, administration of pazufloxacin mesilate was dis-

continued. However the low back pain persisted. She was

transferred to our hospital for further examination and treat-

ment on day 20. On physical examination, temperature was

38.0°C, blood pressure 166/96 mmHg, pulse 75 beats per

minute, and respiratory rate 20 per minute. She complained

of back pain. Nuchal rigidity was absent. Chest and abdomi-

nal examinations showed no abnormalities. Psoas signs were

negative bilaterally. Tenderness over the spine was not ob-

served. Laboratory findings are shown in Table 1. No

Howell-Jolly bodies were observed in peripheral blood

smear. Systemic Lupus Erythematosus Disease Activity In-

dex (SLEDAI) (7) was zero. Magnetic resonance imaging

(MRI) of the lumbar spine showed L5/S1 osteomyelitis

(Fig. 1) and bilateral psoas abscess (Fig. 2). On day 2, CT-

guided drainage of the psoas abscess was performed bilater-

ally and purulent fluid was obtained. Gram staining of the

purulent material showed gram-positive cocci in chains. Af-

ter the procedure, two grams per day of intravenous vanco-

mycin was started. Prednisolone was tapered to 7.5 mg per

day. Two sets of blood culture and drainage purulent fluid

yielded penicillin-susceptible S. pneumoniae strain. On day

6, vancomycin was changed to 2 grams per day of intrave-

nous ceftriaxone. On day 13, drainage tubes were taken out.

Repeat MRI on day 22 showed complete resolution of the

psoas abscess, although the finding of L5/S1 osteomyelitis

did not change. On day 45, laboratory values were as fol-

lows: leukocyte count 7,900/μL, C-reactive protein 0.1 mg/

dL, and hemoglobin A1C 6.5% (Fig. 3). On day 63, ceftri-

axone was changed to 200 mg per day of oral cefpodoxime

proxetil and she was discharged with good health status. She

was vaccinated with 23-valent pneumococcal vaccine. Se-

vere infections were not observed during the four year
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Figure　3.　Clinical course of the patient.

follow-up.

Discussion

S. pneumoniae is a gram-positive coccus which is pro-

tected from complement-mediated opsonization and phago-

cytosis by the presence of a polysaccharide capsule. S.
pneumoniae generally infects the middle ear, sinuses, tra-

chea, bronchi, and lungs by direct spread of organisms from

colonization in nasopharynx and causes infections of the

central nervous system, and rarely heart valves, peritoneal

cavity, joint, and bone hematogenously. However, S. pneu-
moniae can penetrate the mucosal barrier directly (1) and

overwhelming pneumococcal bacteremia can occur in sple-

nectomized patients. The spleen can clear unopsonized S.
pneumoniae from the circulation by the slow blood flow

though the spleen resulting in extended contact with reticu-

loendothelial cells in the cords of Billroth (1). Functional as-

plenia in patients with SLE associated with overwhelming

pneumococcal bacteremia was described (8). Moreover,

overwhelming pneumococcal bacteremia was reported in a

previous healthy patient (9).

Vertebral osteomyelitis is a life-threatening infection and

often recurs. Reported causative pathogens of vertebral os-

teomyelitis were Staphylococcus aureus, coagulase-negative

staphylococci, streptococci, Escherichia coli, Pseudomonas
aeruginosa, Proteus mirabilis, Klebsiella pneumoniae, and

salmonella species (10). Reported significant risk factors in

72 vertebral osteomyelitis patients were previous focal infec-

tion and/or bacteremia (58.3%), diabetes mellitus (23.6%),

history of spinal surgery (23.6%), and intravenous drug use

(12.5%) (11). S. pneumoniae is a rare causative pathogen in

vertebral osteomyelitis. Turner et al reviewed 28 cases with

pneumococcal vertebral osteomyelitis, none of them SLE,

including their 8 cases (12). Eight of the twenty-eight cases

(28.6%) had a history of recent respiratory tract infection. In

the present case, fever and coughing in the early clinical

course were noted. The respiratory tract might have been the

portal of entry for S. pneumoniae and it spread to vertebral

bone hematogenously. On the other hand, rapid hematoge-

nous spread of S. pneumoniae following direct penetration

of the mucosal barrier was undeniable in this case.

The pneumococcal urinary antigen assay is an in vitro im-

munochromatographic assay for the detection of cell wall

polysaccharide antigen on S. pneumoniae in the urine of pa-

tients with pneumococcal pneumonia (2). Reported sensitiv-

ity and specificity for pneumococcal pneumonia were high

at 64.3-82% and 77-98.8%, respectively (2, 3). Moreover,

diagnoses of pneumococcal infections using pneumococcal

urinary antigen test with specimens other than urine such as

middle ear fluids, nasopharyngeal secretions, pleural fluids,

pericardial fluid, and blood cultures have been re-

ported (4-6, 13). Although pneumococcal urinary antigen

tests are significantly greater in patients with pneumonia

(87%) than in patients with other pneumococcal infections

(70%) (14), positivity of pneumococcal urinary antigen test

can indicate pneumococcal infections other than pneumonia.

Reported sensitivity for pneumococcal bacteremia was high

at 82% (14). Moreover, we should clarify the past history of

pneumococcal pneumonia when pneumococcal urinary anti-

gen test is positive. Andreo et al reported that the positivity

of pneumococcal urinary antigen test persisted for one

month in 18 (52.9%) of the 34 patients and for 4 months in

6 patients after the diagnosis of pneumococcal pneumo-

nia (15). In the present case, a positive result of pneumococ-

cal urinary antigen test early in the clinical course might

lead to early closure of the physician’s thinking process for

the etiology of back pain and subsequently delay the diag-

nosis of vertebral osteomyelitis.

Infectious complications are still a major cause of mor-
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bidity and mortality in patients with SLE (16-18). Causative

pathogens of infections in lupus patients are gram-positive

cocci, gram-negative bacilli, and other organisms of oppor-

tunistic infections (17, 18). Past or current use of corti-

costeroids (17) and disease activity (18) are significantly as-

sociated with infections. In addition, intrinsic immunological

defects including low immunoglobulin levels, hypocomple-

mentemia, impaired cell-mediated immunity, and impeded

opsonized bacteria clearance in the reticuloendothelial sys-

tem are considered as other predisposing factors. Wu et al

retrospectively investigated 11 cases of osteomyelitis in lu-

pus patients, and showed that major causative pathogens

were Salmonella and S. aureus. Significant predisposing fac-

tors were SLEDAI sore >4, coexistent underlying systemic

disease, chronic renal disease, and aggressive immunosup-

pressive therapy (19). In the present case, pneumococcal

bacteremia was observed, however, functional asplenia was

not evident. The predisposition to pneumococcal infection

was thought to have been multifactorial, including the im-

mune defects of SLE itself, prolonged corticosteroid use,

diabetes mellitus, and history of spinal surgery.

In summary, this is a case report of pneumococcal verte-

bral osteomyelitis and psoas abscess in a patient with SLE

disclosing positivity of pneumococcal urinary antigen test.

Urinary antigen test for S. pneumoniae is a useful tool for

the diagnosis of pneumococcal infections, however, we

should consider the possibility of pneumococcal infections

other than pneumonia or overwhelming bacteremia in im-

munosuppressive patients when the urinary antigen test is

positive.
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