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ABSTRACT
Infective spondylodiscitis is a rare disease. This case review describes the clinical course, risk factors,
and outcomes of adult patients on maintenance hemodialysis who presented with infective spon-
dylodiscitis at a single medical center in Taiwan. There were 18 cases (mean age: 64.9± 10.8 years)
over more than 10 years. Analysis of underlying diseases indicated that 50% of patients had dia-
betes, 55.6% had hypertension, 55.6% had coronary artery disease, 22.2% had congestive heart fail-
ure, 22.2% had a cerebral vascular accident, 16.7% had liver cirrhosis, and 11.1% had malignancies.
Sixty-one percent of patients had a degenerative spinal disease and the most common symptom
was back pain (83.3%). A total of 38.9% of patients had leukocytosis, 99.4% had elevated levels of
C-reactive protein, 78.6% had elevated erythrocyte sedimentation rates, and 55.6% had elevated
levels of alkaline phosphatase. The average hemodialysis duration was 72.8±87.5 months, and 8
patients (44.4%) started hemodialysis within 1 year prior to infective spondylodiscitis. Four patients
(22.2%) had vascular access infection-associated spondylodiscitis. The lumbar region was the most
common location of infection (77.8%), 44.4% of patients developed abscesses, and Staphylococci
were the most common pathogen (38.9%). The mortality rate was 16.7%, all due to sepsis. Thirty-
three percent of the survivors had recurrent infective spondylodiscitis within 1 year. Infective spon-
dylodiscitis should be considered in hemodialysis patients who present with prolonged back pain
with or without fever. Non-contrast MRI is an appropriate diagnostic tool for this condition.
Vascular access infection increases the risk for infective spondylodiscitis in hemodialysis patients.
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Introduction

The incidence of end-stage renal disease (ESRD) has
declined since 2006, although its prevalence continues
to rise because of improving survival times.1 Patients
with ESRD have an increased risk of hospitalization and
mortality. The United States Renal Data System (USRDS)
2015 annual report reported that septicemia and other
infections contributed to 12% of deaths in ESRD
patients.1 Bone and joint infections accounted for 1.7%
of infection-related hospitalizations in patients receiving
in-center dialysis.2

Infective spondylodiscitis, defined as infection of the
vertebra and intervertebral disc, is rare in the general
population and in ESRD patients. Diagnosis may be
delayed due to the insidious onset of symptoms and
the rarity of the disease. Thus, diagnosis may occur after

the development of serious complications, such as
abscess formation in adjacent tissue, disability, irrevers-
ible neurological deficits, or even after death. In this
case series, we reported the detailed disease process of
infective spondylodiscitis in 18 patients on maintenance
hemodialysis (HD). We documented their initial presen-
tations, the methods used for diagnoses, treatments,
and clinical outcomes, and then analyzed the associ-
ation between infective spondylodiscitis and HD.

Materials and methods

Patient selection

This study was conducted by retrospective review of
the records of patients who were admitted for infective
spondylodiscitis between January 2005 and July 2015 in
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a tertiary medical center in Taiwan (Linkou Chang Gung
Memorial Hospital, Taoyuan). All included patients were
adults on maintenance HD who received treatment for
infective spondylodiscitis in our hospital. Patients were
identified according to a discharge diagnosis of
“infective spondylodiscitis” and “ESRD” from the hos-
pital records. We excluded patients with post-operative
spinal infection, tuberculous spondylodiscitis and
relapse pyogenic spondylodiscitis. We also excluded
patients who were admitted for infective spondylodisci-
tis followed by onset of ESRD during hospitalization
and those who received HD for fewer than 14 days. We
finally included 18 cases.

Baseline characteristics and clinical results

We recorded demographic characteristics, personal
medical history, and details of the disease process for
all patients. The baseline characteristics included age,
sex, body mass index (BMI), smoking status, primary
cause of ESRD, and underlying diseases (diabetes melli-
tus [DM], hypertension [HTN], coronary artery disease
[CAD], congestive heart failure [CHF], cerebral vascular
accident [CVA], malignancy, autoimmune disease, and
degenerative spinal disease). To better understand the
details and pathogenesis of infective spondylodiscitis,
we recorded each patient’s initial presentations, diag-
nostic methods, and blood test results (white blood cell
[WBC] count, albumin [Alb], C-reactive protein [CRP],
erythrocyte sedimentation rate [ESR] and alkaline phos-
phatase [ALP]). We also documented each patient’s HD
access, duration of HD, source of infection, identity of
the infectious organism, spinal region with infection,
treatment, and outcome. This study was approved by
our Institutional Review Board.

Results

Patient characteristics

We retrospectively reviewed the records of 18 adult
patients on maintenance HD (Table 1). There were 8
males and 10 females, and the mean (±SD) age was
64.9 ± 10.8 years. The primary causes of ESRD included
diabetic nephropathy (8 patients, 44.4%), chronic glom-
erulonephritis (7 patients, 38.9%), gouty nephropathy (1
patient, 5.6%), obstructive uropathy (1 patient, 5.6%),
and unknown (1 patient, 5.6%). Analysis of major med-
ical diseases indicated that 50% of patients had DM,
55.6% HTN, 55.6% CAD, 22.2% CHF, 22.2% CVA, 16.7%
liver cirrhosis, and 11.1% had malignancy. None of the
patients had an autoimmune disease or received
chronic immunosuppressive therapy. Most patients

(61.1%) had a degenerative spinal disease, such as a
non-traumatic compression fracture, herniated interver-
tebral disc (HIVD), spondylolisthesis, spinal stenosis,
osteoporosis, or spur formation.

Presentation, diagnosis, and blood examination

The most common symptom was back pain (83.3%)
(Table 2), and the duration from onset of back pain to
diagnosis ranged from 3 days to 6 months. Only 44.4%
of patients had fever, but fever was often the chief com-
plaint when seeking medical help. Limb weakness, par-
esthesia, or pain was present in 38.9% of patients.

Sixteen patients (88.9%) had their diagnoses confirmed
by magnetic resonance imaging (MRI), 5 with gadolinium
contrast (all before 2011) and 11 with non-contrast MRI.
The other 2 patients (11.1%) were diagnosed by gallium
scans. Echocardiography was performed in 61.1% of
patients to exclude infective endocarditis, and none of
them had evidence of valvular vegetation.

Leukocytosis was present in 7 patients (38.9%) at
admission, 11 patients (61.1%) during hospitalization,
and 3 patients (16.7%) upon discharge. Seven patients
(38.9%) never developed leukocytosis. All 15 success-
fully treated patients had a normalized WBC count
before discharge, and all 3 patients who had persistent
leukocytosis died.

Seventeen patients (94.4%) had elevated CRP levels
(>5.0mg/mL) upon admission, and there was wide vari-
ation in the CRP levels of these patients
(114.6 ± 102.4mg/L). Eight patients (44.4%) had the
highest CRP levels during the first 3 days of hospitaliza-
tion. Almost all of the successfully treated patients had
significantly lower CRP levels after medical or surgical
intervention, although only 2 patients (11.1%) had nor-
mal CRP levels upon discharge.

Data on ESR and ALP were not available for all
patients. A total of 78.6% of patients whose ESR was
tested had elevated levels, but none of them had a
decrease of more than 50% by discharge. A total of
55.6% patients whose ALP was tested had elevated lev-
els; 4 of these patients (80%) had decreased ALP levels
after treatment and 1 patient (20%) had a persistently
high ALP level.

Hemodialysis duration and access

The average time from initiation of HD to hospitaliza-
tion was 72.8 ± 87.5 months (Table 3). Eight patients
(44.4%) started HD within 1 year prior to a diagnosis of
infective spondylodiscitis, 2 patients (11.1%) received
HD for 1–5 years, and 8 patients (44.4%) received HD
for more than 5 years. Analysis of vascular access
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indicated that 5 patients (27.8%) used an arteriovenous
fistula (AVF), 4 patients (22.2%) used an arteriovenous
graft (AVG), 8 patients (44.4%) used a tunneled cuffed
catheter (TCC), and 1 patient (5.6%) used a femoral dou-
ble lumen (FDL).

Source, location and organism of infection

Vascular access infection-associated spondylodiscitis
was present in 4 patients (22.2%), including 1 with an
AVG, 2 with TCCs, and 1 with an FDL. The patient

Table 2. Initial presentation, diagnostic tools, blood examination results, and hospitalization outcomes of patients on mainten-
ance hemodialysis who presented with infective spondylodiscitis.

Case No. Back pain Fever
Limb

weakness
Diagnostic

tools Initial WBC
Initial
CRP

Highest
CRP

Discharge
CRP

Elevated
ESR

Elevated
ALP

Hospitalization
outcome

1 N No No MRI, Cþ/� 14,000 51.7 74.1 45.0 Yes Yes Discharge
2 Yes,1M No No MRI, Cþ/� 6200 14.7 224.8 21.1 No N/A Discharge
3 Yes,6M No No MRI, C� 4500 3.2 3.2 N/A Yes Yes Discharge
4 N Yes,1M No MRI, Cþ/� 7100 103.3 103.3 18.8 Yes N/A Discharge
5 Yes Yes,3D No MRI, C� 25,600 171.4 180.5 180.5 N/A No Death
6 Yes,1W No No MRI, Cþ/� 14,400 244.1 246.1 19.2 Yes N/A Discharge
7 Yes,4M No Yes MRI, Cþ/� 4800 8.7 227.3 22.5 Yes N/A Discharge
8 Yes,5D No Yes MRI, C� 6100 20.7 20.7 4.1 No N/A Discharge
9 Yes,1M Yes,2D Yes MRI, C� 2000 183.0 183.0 6.7 Yes N/A Discharge
10 Yes,1M Yes,5D Yes Gallium scan 11,000 330.7 330.7 39.7 N/A Yes Discharge
11 Yes,1W No Yes MRI, C� 5800 99.4 99.9 9.0 Yes N/A Discharge
12 Yes,3W No No MRI, C� 9700 24.1 138.9 12.5 No No Discharge
13 Yes,5D Yes Yes MRI, C� 10,800 255.4 257.5 85.4 Yes N/A Discharge
14 Yes,3M No Yes MRI, C� 5900 30.4 53.0 53.0 Yes No Death
15 Yes,3D Yes No MRI, C� 28,400 278.0 278.0 17.5 N/A No Discharge
16 Yes,1M Yes No MRI, C� 9700 42.3 42.3 9.14 Yes N/A Discharge
17 Yes,3W No No MRI, C� 7600 135.2 135.2 29.2 N/A Yes Discharge
18 No Yes,1D No Gallium and

Bone scan
19,500 63.9 121.9 121.9 Yes Yes Death

CRP: C-reactive protein (mg/mL); WBC: white blood cell count (cells/mL); ESR: erythrocyte sedimentation rate; ALP: alkaline phosphatase; D: day(s); M:
month(s); MRI: C-: MRI without contrast; MRI: C±: MRI with and without contrast; N/A: not available.

Table 1. Baseline characteristics of patients on maintenance hemodialysis who presented with infective spondylodiscitis.

Case No. Age (yrs) Sex Smoking BMI
Serum albumin

(g/dL) Primary cause of ESRD Underlying disease Spinal Disease

1 74 F No 22.76 N/A DM nephropathy DM, HTN, CAD, CHF, CVA T12 compression frac-
ture, osteoporosis,
vertebroplasty

2 52 F No 31.96 3.88 Chronic
glomerulonephritis

HTN,CAD, CHF, CVA,
Breast cancer on
Tamoxifen

None

3 68 F No 22.59 3.70 Chronic
glomerulonephritis

Liver cirrhosis L4 compression frac-
ture, osteoporosis,
HIVD

4 50 M No 23.03 1.80 Unknown Liver cirrhosis vertebral operation
5 63 M 2 PPD 25.96 1.74 DM nephropathy DM, HTN, CAD HIVD, spine surgery 9

years ago
6 70 M No 26.50 3.26 DM nephropathy DM, HTN, CAD None
7 55 F No 23.20 N/A DM nephropathy DM None
8 67 F No 25.68 3.15 Chronic

glomerulonephritis
HTH, CAD, CHF, CVA T1/12 compression

fracture
9 48 M 2 PPD 28.03 2.91 Chronic

glomerulonephritis
Liver cirrhosis None

10 64 F No 22.71 3.08 Chronic
glomerulonephritis

None Osteoporosis

11 60 F No 21.79 3.16 DM nephropathy DM, HTN, CAD None
12 68 M No 23.83 3.20 Gouty nephropathy HTN, CAD, CHF, CVA L3–L3 degenerative

spondylolisthesis,
spinal stenosis

13 53 M No 21.90 2.98 Chronic
glomerulonephritis

DM, HTN, CAD Degenerative spinal
disease

14 57 M No 24.43 3.38 DM nephropathy DM None
15 78 F No 23.42 3.27 Obstructive uropathy Previous cervical and gas-

tric cancer
Degenerative spinal

disease
16 76 F No 21.04 3.35 DM nephropathy DM, HTN, CAD HIVD
17 87 F No 21.33 2.83 Chronic

glomerulonephritis
None Osteoporosis compres-

sion fracture
18 79 M No 26.30 3.17 DM nephropathy DM, HTN, CAD None

F: female; M: male; N: nil; PPD: pack per day; BMI: body mass index; N/A: not available; DM: diabetes mellitus; HTN: hypertension; CAD: coronary artery dis-
ease; CHF: congestive heart failure; CVA: cerebral vascular accident; HIVD: herniated intervertebral disc.
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presented with AVG infection (case no.2) only received
antibiotic treatment for her graft infection. There was
no abscess formation of graft and she had adequate
response to antibiotic. One of the patients with TCC
infection (case no.5) shifted dialysis access to his previ-
ous created left forearm AVF. Catheter removal was not
done due to unstable clinical condition. The other 2
patients (case no.6 and no.16) did surgical removal of
dialysis catheters and used temporary FDL during hospi-
talization. Four patients (22.2%) had bacteremia-related
spondylodiscitis, including 2 had cellulitis-related bac-
teremia. The source of infection was not determined in
the other 10 patients.

The lumbar level was the most common site of infec-
tion (14 patients, 77.8%); 2 patients (11.1%) had involve-
ment of the cervical spine and 2 patients (11.1%) had
involvement of the thoracic spine. Eight patients
(44.4%) had complicated abscess formation over the
epidural space (75%), psoas muscle (37.5%), and para-
spinal area (12.5%).

Staphylococci were the most common pathogens (7
patients, 38.9%) and coagulase-negative staphylococ-
cus, Coag(�) Staphylococcus, was the major pathogen
in cases with vascular access-related infective spondylo-
discitis. Staphylococcus aureus infections were noted in
all cases that were cellulitis-related. The other infective
species were Enterococcus faecalis, Aspergillus, Klebsiella
pneumoniae, Morganella morganii, Enterococcus faecium,
and Penicillium sp. Two cases (11.1%) had discrepant
blood culture and tissue culture results. Blood cultures
were performed in 17 patients, and 9 of them had
negative results; tissue biopsy and culture was per-
formed in 11 patients, and 5 of them had negative
results. All patients who received tissue biopsies were
negative for tuberculosis (TB) based on the polymerase
chain reaction (PCR) or tissue culture.

Treatment and outcome

All patients received antibiotic treatment, and the aver-
age treatment duration of survivors was 51.9 ± 36.1
days. Most of the cases used vancomycin or teicoplanin
plus ceftriaxone or extended-spectrum penicillin/b-lac-
tamase inhibitor or carbapenem as initial antibiotics
(Table 3). The aim of empiric treatment was to cover
Staphylococci and Gram-negative bacilli.

Ten patients (55.6%) received surgical intervention
and 1 patient (5.6%) received CT-guided drainage. The
indication of surgical intervention in those cases were
spinal instability, abscess drainage for poor controlled
infection and progressive neurologic deficits. The meth-
ods of operation included laminectomy, discectomy,
and debridement of the infected spine in all cases.

Operators also performed anterior inter-body or post-
erolateral fusion of spine with bone graft and abscess
drainage in selected patients. One patient (case no.6)
did re-operation during hospitalization for sepsis con-
trol. Another patient (case no.9) had long-term neuro-
logic sequelae after surgical treatment. He was bed-
ridden with urinary and stool incontinence after surgical
debridement. His neurologic deficit was caused by
acute spinal compression from a post-operative hema-
toma. This patient had an increased risk of bleeding
because of liver cirrhosis with coagulopathy and
thrombocytopenia.

The mean (±SD) hospital stay was 59.1 ± 38.4 days
for survivors and 22.3 ± 3.9 days for non-survivors. One
patient (case no.3) who stayed in the hospital for only 3
days completed intravenous vancomycin treatment in
the outpatient department for 6 weeks. The overall
mortality rate was 16.7%, and all 3 deaths were due to
sepsis. Among survivors, 5 patients (33.3%) had recur-
rent infective spondylodiscitis within 1 year. Two of
them (case no.1 and case no.2) had identical organisms
to in their first events. Blood and tissue cultures were
negative in 3 relapsed cases. Two of the relapsed
patients (case no.1 and case no.13) received antibiotics
treatment only. The other 3 patients (case no.2, case
no.6 and case no.17) did surgical debridement. It is
mentionable that surgical intervention was not sug-
gested by orthopedics in the first hospitalization coarse
in case no.17.

Discussion

We retrospectively examined 18 cases of infective spon-
dylodiscitis in patients who were on maintenance
hemodialysis. Fifty percent of patients had DM, 16.7%
had isolated liver cirrhosis, and 61.1% had degenerative
spinal disease. A review of the literature indicated that
the common risk factors for infective spondylodiscitis
are intravenous drug use, uncontrolled or poorly con-
trolled DM, complications from catheter-associated
infections, infective endocarditis, prior spinal surgery,
and immunocompromised status.3–5 Urinary tract infec-
tion and intra-abdominal infection are also risk factors
for infective spondylodiscitis from Gram-negative bac-
teria following contiguous spread of the pathogen.5,6

Our HD center has 52 dialysis beds in outpatient
department that serves about 300 patients, 3900 dialy-
sis sections, monthly. In our HD center, 59.34% of
patients use AVF, 29.84% use AVG and 10.82% use TCC
as their dialysis access. We also provide 35 dialysis beds
for inpatient department that performs 2500 dialysis
sections monthly. Patients on maintenance HD are
exposed to additional risks due to the need for
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repetitive puncture of the arteriovenous shunt, long-
term indwelling of a central venous catheter or Gore-Tex
graft, and contamination of the dialysate storage or dis-
tribution system. A total of 44.4% of our patients had
undergone HD for less than 1 year. Fifty percent of
patients used a central venous catheter for dialysis, and
vascular access-associated spondylodiscitis was present
in 22.2% of patients. Notably, none of the patients using
an AVF developed vascular access-associated infection.
Faria et al. reported that 91% of cases with spondylodis-
citis in a HD cohort used a central venous catheter
instead of an arteriovenous shunt for vascular access.7

Another study reported that establishment of a new cen-
tral venous dialysis catheter within 6 months prior to
diagnosis was a significant risk factor for spondylodisci-
tis.8 Also, ESRD and/or HD might disrupt the innate or
the adaptive immune response, resulting in an increased
susceptibility to infectious disease.9,10

The most common presentations among our patients
were back pain (83.3%) and fever (44.4%). Thus, infect-
ive spondylodiscitis should be considered in HD
patients with persistent back pain or fever of unknown
origin. Patients in our study might have had insidious
onset of back pain that took months from initial symp-
toms until diagnosis, in accordance with previous
reports.6,11,12 Only one study reported that fever was
the most frequent initial presentation, but almost all
patients in that study eventually developed back pain
during hospitalization.7

In our study, 88.9% of patients were diagnosed by
MRI and 11.1% by gallium scan. A total of 68.7% of
patients received MRIs without gadolinium contrast,
and the non-contrast MRIs were also diagnostic for
infective spondylodiscitis. Diagnosis of infective spondy-
lodiscitis may be delayed if physicians do not consider
the possibility of this disease. Conventional radiographic
findings, such as a decreased intervertebral space, blur-
ring of the vertebral endplates, and vertebral body
destruction, are not apparent until 2–8 weeks after the
onset of the infection.12,13 In middle-aged or elderly
adults, these findings are insufficient to distinguish
infective spondylodiscitis from degenerative spine dis-
ease. Therefore, the Infectious Diseases Society of
America (IDSA) suggested the use of MRI to confirm
diagnosis because an increased T2-weighted signal can
differentiate infectious spondylodiscitis from degenera-
tive spinal disease.14 Use of gadolinium for MRI might
lead to systemic nephrogenic fibrosis in patients with
renal insufficiency, so ESRD generally receive non-con-
trast imaging. Recently, positron emission tomography
with fluorine-18 fluorodeoxyglucose (F-18 FDG PET) has
become another diagnostic tool for diagnosis of spon-
dylodiscitis.14–16 The sensitivities of MRI and F-18 FDG

PET for diagnosis of infective spondylodiscitis are nearly
100%.16

Echocardiography was performed in 61.1% of our
patients to exclude infectious endocarditis, and none of
them had vegetation. Previous research reported the
rate of endocarditis is 2.6% in the general population,17

but was 18% in a small series of HD patients.7

Blood examinations may assist clinicians in diagnosis
and monitoring of treatment response. Our analyses of
different parameters upon admission indicated the sen-
sitivities were 38.9% for leukocytosis, 99.4% for elevated
CRP, 78.6% for elevated ESR, and 55.6% for elevated
ALP. In addition, CRP level appeared to be a good indi-
cator of treatment response. A previous study reported
that a 50% decrease of CRP level in one week repre-
sented good improvement in patients with infectious
spondylodiscitis under adequate treatment.18 It should
be noted that CRP levels seldom return to normal in
such patients before discharge. Our study showed that
ESR was helpful for diagnosis, but was not sensitive
enough to monitor treatment response. All patients had
declines of less than 50% in the ESR during hospitaliza-
tion. In patients with ESRD, ALP might be affected by
intact parathyroid hormone (i-PTH) and dynamic bone
disorder, leading to persistently high levels of ALP.

Previous studies of infectious spondylodiscitis in the
general population and in dialysis patients reported
that most infections were in the lumbar spine (58–68%),
followed by thoracic spine (27–30%), and the cervical
spine (5–11%),6–8,19 similar to our results (77.8%, 11.1%,
and 11.1%, respectively). A total of 44.4% of patients
developed abscesses, most commonly in the epidural
space (75%). Previous studies of infectious spondylodis-
citis reported that S. aureus was the most common
pathogen, and accounted for 20–84% of non-tubercu-
lous cases.6,20,21 The incidence of Staphylococci infec-
tion was 38.9% in our population, but there was a
relatively low rate of positive cultures: 52.9% had no
growth of blood culture and 45.5% had no growth of
tissue culture. Moreover, 75% of the febrile patients had
positive blood cultures, but only 22.2% of the afebrile
patients had positive blood cultures. We also found that
11.1% of patients had different results from blood and
tissue culture. Patzakis et al. studied vertebral osteo-
myelitis and reported that 85% of organisms isolated
from blood cultures were also present in biopsy speci-
mens.22 Therefore, we suggest that blood culture and
tissue culture should be obtained from all patients with
suspected infective spondylodiscitis, if possible.

The average treatment duration of our survivors was
51.9 ± 36.1 days. The IDSA recommends 6 weeks of par-
enteral or highly bioavailable oral antimicrobial
therapy for the treatment of infective spondylodiscitis.14
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Empiric Vancomycin or Teicoplanin and Ceftriaxone
may be sufficient to cover Staphylococcus and other
Gram-negative pathogens. A total of 55.6% of our
patients received surgical interventions, and 5.6%
received CT-guided drainage. The common indications
for surgical intervention in infective spondylodiscitis are
uncontrolled sepsis, progressive neurologic symptoms,
and spinal instability. Surgical debridement or CT-
guided drainage may also be considered in patients
with an epidural, paraspinal, or psoas muscle abscess.

A recent review reported the mortality of infective
spondylodiscitis ranged from 0% to 11% in general
populations.20 The mortality in our HD patients was
slightly greater (16.7%). Moreover, 33.3% of our patients
had relapses within 1 year. Early diagnosis and effective
antimicrobial therapy might improve prognosis. Among
our patients, there were no additional deaths within 1
year from diagnosis among patients who received suc-
cessful treatment. Nevertheless, a recent study revealed
that patients with incident infective spondylodiscitis
had a 47% greater mortality rate than the general popu-
lation.23 In the previous study, comorbidities were the
major cause of death at 1 year after diagnosis of disease.

In conclusion, infective spondylodiscitis should be
considered in HD patients present with back pain or
fever of unknown origin. The initial evaluations include
detailed neurologic examinations, laboratory blood
tests and spine plain film. Elevated WBC, CRP, and ESR
are helpful for the diagnosis. MRI without contrast is an
appropriate diagnostic tool for infective spondylodiscitis
in HD patients. The recommended empiric antibiotics
are vancomycin or teicoplanin plus one kind of anti-
Gram negative bacilli agent. We suggest patient to take
bed rests until the spinal instability is corrected by sur-
gical treatment and the infection is definitely controlled.
We also consult physiatrist for mobilization and rehabili-
tation. Blood culture is recommended for every patient;
tissue culture is suggested unless being contraindicated
or intolerable. Our follow-up protocols include WBC and
CRP weekly and image study if needed. Patients will
receive antibiotics for at least 4–6 weeks. Surgical interven-
tion is suggested if poor controlled sepsis, progressive
neurologic symptoms, or spine instability in those patients.
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