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ABSTRACT

Objective The primary objective was to assess the
characteristics and prognosis of pyogenic spondylodiscitis
(PS) in patients with infective endocarditis (IE). The
secondary objectives were to assess the factors
associated with occurrence of PS.

Methods Prospective case—control bi-centre study of
1755 patients with definite IE with (n=150) or without
(n=1605) PS. Clinical, microbiological and prognostic
variables were recorded.

Results Patients with PS were older (mean age
69.7+18 vs 66.2+14; p=0.004) and had more

arterial hypertension (48% vs 34.5%; p<0.001)

and autoimmune disease (5% vs 2%; p=0.03) than
patients without PS. The lumbar vertebrae were the

most frequently involved (84 patients, 66%), especially
L4-L5. Neurological symptoms were observed in 59% of
patients. Enterococci and Streptococcus gallolyticus were
more frequent (24% vs 12% and 24% vs 11%; p<0001,
respectively) in the PS group. The diagnosis of PS was
based on contrast-enhanced MRI in 92 patients, bone
CT in 88 patients and "F-FDG PET/CT in 56 patients.
In-hospital (16% vs 13.5%, p=0.38) and 1-year (21% vs
22%, p=0.82) mortalities did not differ between patients
with or without PS.

Conclusions PS is a frequent complication of IE (8.5%
of IE), is observed in older hypertensive patients with
enterococcal or S. gallolyticus IE, and has a similar
prognosis than other forms of IE. Since PS is associated
with specific management, multimodality imaging
including MRI, CT and PET/CT should be used for early
diagnosis of this complication of endocarditis.

INTRODUCTION

Infective endocarditis (IE) is a devastating infection
associated with high mortality and morbidity.! 2
Pyogenic spondylodiscitis (PS) is a rare complica-
tion of IE.® The incidence of PS in IE, the risk factors
predisposing to this complication and its prognosis
are still uncertain.® The presence of PS may also
have therapeutic implications, such as the choice
and the duration of the antibiotic therapy.

The primary objective of our study was to assess
the incidence, epidemiology, clinical presentation,
prognosis and therapeutic implications of PS in
patients with IE. The secondary objectives were to
assess factors associated with occurrence of PS.

23 Gilbert Habib ® °

METHODS

We studied the records of all patients prospectively
diagnosed with definite IE, according to the modi-
fied Duke criteria' in two French centres (Amiens
and Marseille) and who were registered in a dedi-
cated database between January 1990 and July
2018.

Patient and public involvement

All patients hospitalised for suspected IE were
accepted on admission to participate in this research
protocol. However, they were not involved in the
design, conduct, reporting or dissemination plans
of our research. The study complies with the Decla-
ration of Helsinki. Written consent was waived by
La Timone Institutional Review Board, which gave
its approval for this study.

Methodology of the study

We analysed demographic data, underlying illnesses,
predisposing cardiac risk factors, mean delay to
diagnosis, clinical features, vertebral involvement,
valve involvement, laboratory tests, bacteriological
diagnosis, cardiac imaging, treatment and outcome,
and whether vertebral or cardiac surgery was
performed. Patients were followed for at least 6
months with careful attention to detection of IE and
spondylodiscitis relapses. Echocardiographic assess-
ment was performed in all patients, and their results
were analysed and reported as recommended.’

Imaging techniques

Various imaging techniques were performed
depending or their availability and investigator pref-
erence. All patients with suspected spondylodiscitis
underwent bone CT, MRI and/or ]SF-ﬂuorodeoxy-
glucose PET/CT ("*F-FDG PET/CT), to confirm the
diagnosis and rule out affection of further vertebral
segments or complications, for example, epidural
abscess.

The interpretation of radiological and nuclear
data was made by experienced radiologists and
nuclear medicine physicians, respectively. Diag-
nostic criteria included oedema of the vertebrae
and disc, paravertebral/epidural inflammation or
abscess, bone erosion, and enhancement of verte-
brac and disc after injection of gadolinium for
MRL* CT criteria included erosion/destruction
of the endplates and vertebral bodies as well as
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paravertebral/epidural inflammation or abscess formation.® '8F-
FDG PET/CT criterion for infection was visual, considered posi-
tive when FDG uptake was higher than bone marrow uptake
in adjacent vertebrae and/or soft-tissue uptake was present.® PS
diagnosis was further confirmed either by positive blood cultures
and clinical follow-up or positive histopathological or microbio-
logical samples gathered by open surgery or core needle biopsy.

Definitions

The diagnosis of IE was based on the modified Duke criteria.'
The diagnosis of PS was established in the absence of prior
surgery or spinal instrumentation, by the presence of compat-
ible clinical picture (spinal pain and/or localised tenderness) and

consistent imaging findings on plain x-ray films, CT, MRI and/
or the isolation of the microbiological specimen in blood speci-
mens or percutaneous bone biopsy.” In doubtful cases, the gold
standard for the diagnosis of PS was an expert consensus of the
Endocarditis Team, established 3 months after admission, and
based on data obtained during follow-up, including results of
clinical, microbiological and repeat imaging new information.

Statistical analysis

Patients with and without PS were compared using R soft-
ware (V.3.5.1). Analysis results were presented as mean and SD
for continuous variables and as frequency and percentage for

Table 1 Patients’ characteristics

All (n=1755) IE+spondylodiscitis (n=150) |E without spondylodiscitis (n=1605) P value
Demographic and clinical data
Age, years (range) 67 (51-87) 69 (51-87) 66 (52-80) 0.0266
Male sex, n (%) 1248 (71) 115 (76) 1133 (70) 0.065
Aortic prosthesis, n (%) 292 (17) 24 (16) 268 (17) 0.82
Mitral prosthesis, n (%) 176 (10) 15 (10) 161 (10) 0.27
Diabetes mellitus, n (%) 272 (15) 28(19) 244 (15) 0.26
Hypertension, n (%) 626 (36) 72 (48) 554 (34) <0.001
Coronary artery disease, n (%) 147 (8) 17 (11) 130 (8) 0.17
Renal insufficiency, n (%) 210 (12) 9 (6) 201 (12) 0.18
Cancer, n (%) 272 (15) 28 (19) 244 (15) 0.26
Autoimmune disease 47 (3) 8 (5) 39 (2) 0.35
Positive blood cultures, n (%) 1454 (83) 140 (93) 1314 (82) <0.001
Causative pathogens
Staphylococcus species, n (%) 537 (30) 44 (29) 493 (30) 0.27
—aureus, n (%) 390 (22) 29 (19) 361 (22) 0.27
— coagulase negative, n (%) 147 (8) 15 (10) 132 (8) 0.13
Streptococcus gallolyticus, n (%) 223 (13) 36 (24) 187 (11) <0.001
Enteroccocus species, n (%) 225(13 36 (24) 189 (12) <0.001
Echocardiographic data
Location of IE:
Aortic valve, n (%) 659 (38) 66 (44) 593 (37) 0.09
Mitral valve, n (%) 618 (35) 55 (37) 563 (35) 0.7
Tricuspid valve, n (%) 107 (6) 8(5) 99 (6) 0.12
CDRIE, n (%) 204 (12) 7(5) 197 (12) 0.005
Size of vegetation, mm 12 (2-22) 12 (2-22) 12.5 (3-21) 0.48
Cardiac surgery, n (%) 949 (54) 82 (55) 867 (54) 0.88
IE complications
Total systemic embolism, n (%) 801 (46) 78 (52) 723 (45) 0.1
Heart failure, n (%) 391 (22) 41 (27) 350 (21) 0.12
Septic shock, n (%) 159 (9) 14 (9) 145 (9) 0.9
Mycotic aneurysm, n (%) 56 (3) 8(5) 48 (3) 0.12
In-hospital mortality, n (%) 240 (14) 24 (16) 216 (13) 0.39
1-year mortality, n (%) 387 (22) 32 (21) 355 (22) 0.82
Site of pyogenic spondylitis
Cervical 15 (10.9%)
Thoracic 28 (20.4%)
Lumbar 89 (66.9%)
Others 5 (3.6%)
Multifocal 22 (16.1%)
Epiduritis 21 (15.3%)
Psoas abscess 11 (8%)
Vertebral abscess 9 (6.6%)
Duration of antibiotic treatment (days (IQR)) 70 (42-336) 44 (28-200) 0.0001

CDRIE, cardiac device-related infective endocarditis; IE, infective endocarditis; IQR, interquartile range.


http://heart.bmj.com/

1.00 \\\
S
T e—
IS 075 —_—
=
El
2
o
S 050
©
2
2
5
@ 025
p=064 — IE without spondylodiscitis
IE with spondylodiscitis
0.00

0 1 2 3 4 5 6 7 8 9 10 " 12
Months

Number at risk

Spondylodiscitis=0{ 1136 1005 940 894 868 846 833 824 807 802 795 785 781

0 1 2 3 4 5 6 7 8 9 10 " 12
Months

Figure 1  Kaplan-Meier survival curves for 1-year mortality in infective
endocarditis (IE) according to the presence or not of spondylodiscitis.

categorical variables. Mantel-Haenszel test and linear random-
effects models were performed to compare the two groups for
categorical and continuous variables, respectively, taking also into
account the potential cluster effect given that patients come from
two different centres, Amiens and Marseille (online supplemen-
tary table 1). The value of p<0.05 was considered as significant.
The Kaplan-Meier survival curves were presented to compare
the survival curves between IE and spondylodiscitis—IE group
by using the log-rank test, after a case-matching procedure to
compare patients with similar characteristics in terms of sex and
age. Further, a multivariable Cox regression model was performed
to test if potential confounders have an impact on the mortality of
patients with or without ES (online supplementary table 2).

RESULTS

During this study, 1755 patients with IE were analysed, such as
in our preliminary analysis.® Baseline characteristics and main
results are shown in table 1. Patients with PS were older, had
more arterial hypertension and autoimmune disease than others.
Among the 150 patients with PS, the diagnosis of PS was done
within a delay ranging between 0 and 35 days (median 4, IQR

Figure 2  Streptococcal endocarditis complicated by a C3-C4
spondylodiscitis. (A) Sagittal CT showing loss of intervertebral space
(lysis) between C3 and C4 (arrow). (B) Bone MRI in the same patient
showing pathological low signal intensity (T1 sequence) between C3
and C4 (arrow). (C) Severe '*F-FDG PET/CT uptake between C3 and C4
(arrow).

8.25). PS was clinically suspected in most patients, but 41% of
them were asymptomatic and diagnosed by imaging alone.

Blood cultures were more frequently positive in the PS group
(93% vs 82%, p<0.001). Enterococci and S. gallolyticus were
more frequent in the PS group. Echocardiographic findings
and biochemical data were similar between patients with and
without PS.

The localisation of PS was lumbar in most cases and L4-L5
was the most frequently involved. PS was complicated in 30%
(15.3% epiduritis; 8% psoas and 6.6% vertebral abscess).

The diagnosis of PS was based on contrast-enhanced MRI in
92 patients and bone CT in 88 patients. "*F-FDG PET/CT was
positive in 56 patients. Imaging tests performed included bone
CT only in 10.3% of patients, vertebral MRI only in 24.6%,
both vertebral CT and "*F-FDG PET/CT in 13.5%, both verte-
bral MRI and *F-FDG PET/CT in 2.4%, both vertebral CT and
MRI in 19.8%, all three imaging techniques in 26.2% and '*F-
FDG PET/CT only in 3.2% of patients. Vertebral biopsy was
performed in eight patients and was diagnostic of PS in five cases.

IE complications, such as systemic embolism, heart failure and
septic shock, were similar in the two groups (table 1), as were
in-hospital and 1-year mortality (figure 1). No difference was
observed in the survival curves between patients with or without
PS, even considering significant confounders (age, presence of
hypertension and presence of autoimmune disease) by Cox anal-
ysis (online supplementary table 2).

There was no difference in the incidence of IE relapses
between patients with and without PS (p=0.79).

The median duration of total antibiotic therapy was 70 days
(IQR 42-336, mean 65.17 days, £48.7SD), with initial intra-
venous antibiotic therapy and subsequent oral therapy. Amox-
icillin monotherapy was the most frequently used intravenous
antibiotic. Amoxicillin with rifampicin was the most commonly
intravenous association regimen (9%). An oral monotherapy was
used in 59% of cases, including amoxicillin (58%), ceftriaxone
(12%) or sulfamethoxazole (11%). The most commonly oral
association was quinolone plus rifampin (7.8 %).

Complete recovery without disability at 12 months from diag-
nosis was achieved in 128 patients (85.3%) with PS. At 6 months
of follow-up, 10 patients (6.6%) presented with IE relapse, and
3 patients had a spondylodiscitis relapse. Surgical treatment of
spondylitis was required in five cases (3.9%).

Key questions

What is already known on this subject?

» Pyogenic spondylodiscitis (PS) is a rare complication of
infective endocarditis (IE). The incidence of PS in IE, the risk
factors predisposing to this complication and its prognosis
are still uncertain.

What might this study add?

» PS is observed in 8.5% of IE, in older hypertensive patients
with enterococcal or S. gallolyticus IE, and has a similar
prognosis than other forms of IE.

How might this impact on clinical practice?

» The relatively high frequency of PS in IE implies a careful
research of vertebral infection in patients with IE for
early detection of this severe complication, particularly in
Enterococci and S. gallolyticus IE.
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DISCUSSION

This study reports the largest series of PS complicating IE. The

main results are

1. The frequency of PS is 8.5% of IE cases.

2. Patients with IE and PS are older than patients without PS
and more frequently had Enterococci and S. gallolyticus in-
fections.

3. MRI, CT scan and "®F-FDG PET/CT are useful for the diag-
nosis of this complication of IE

4. The presence of PS is not associated with a worse long-term
prognosis when the diagnosis is made early and an appropri-
ate and prolonged antibiotic therapy is performed.

PS is a neurological and life-threatening condition which may
progress to abscess formation with spread to adjacent structures
and destruction of the intervertebral disc and vertebral bodies,
resulting in spinal instability and neural compression.” A 11.5%
incidence of PS has been reported by Murillo et al'® in their
series of 607 patients with IE. They reported Staphylococcus
aureus and S. viridans as the most frequent pathogens, but found
no difference of frequency of Enteroccoci and S. gallolyticus
between patients with IE with or without PS. More recently,
Anis et al found S. aureus to be the most common IE pathogen
(63%) in patients with both IE and osteoarticular infection."
Conversely, we observed that Enterococci and S. gallolyticus
were much more frequently observed in patients with PS in our
series. This observation may be related to the older age of the
patients with PS and the likely more frequent underlying verte-
bral lesions in this population.'? '

Several imaging techniques can be used to diagnose PS
(figure 2). MRI is the most used due to its high sensitivity in
the diagnosis of infection and evaluating the extent of disease.
However, it may be sometimes difficult to perform, particularly
in patients with pacemaker or defibrillator. In addition, it may
be difficult to differentiate degenerative process from compres-
sion fractures and non-infective inflammatory disease.'* Fuster
et al,”® in a series of 26 patients, showed that 'SF-FDG PET/
CT was useful in the diagnosis of PS, with a sensitivity of 83%
and a specificity of 88%. A recent meta-analysis reported that
BE_FDG PET/CT had a better diagnostic accuracy than MRI'®
for the diagnosis of PS, presenting the advantage to diagnose
PS and also to detect other peripheral infective foci and cardiac
involvement.'’

The duration of the antibiotic treatment in patients with
IE with PS is not evidence based and still a matter of debate.
Antibiotic therapy from 6 to 12 weeks'® to a minimum of 3
months' has been recommended in isolated PS. In our series,
prolonged antibiotic therapy in patients with IE and PS was
associated with good outcome, few PS relapses and need for
surgery. Conversely, although antibiotic duration is usually
prolonged in IE associated with PS, this duration might tend
to be shortened, according to the publication of Bernard et al,
who showed that 6 weeks of antibiotic treatment, in isolated
PS, was not inferior to 12 weeks of antibiotic treatment with
respect to the proportion of patients with pyogenic vertebral
osteomyelitis cured at 1year.'®

LIMITATIONS

The main limitation is inherent to long-term observational
studies, including the changing availability over time of imaging
techniques. It was also not possible to calculate the specificity
and the sensibility of imaging technique in the absence of a
control group and because the tests had not been performed in
the whole cohort. In addition, since no consecutive screening

was performed in patients with IE, there could have been addi-
tional cases of PS not recognised due to lack of perceived signs/
symptoms of PS. Finally, although patients were prospectively
included, the analyses were performed retrospectively. The
retrospective nature of the study might have had an impact
in the diagnostic tools used for the diagnosis of PS, as well as
in the treatment for endocarditis and PS, since patients were
included between 1990 and 2018.

CONCLUSIONS

The high frequency of PS in IE implies a careful research of
vertebral infection in patients with IE for early detection of this
severe complication, particularly in Enterococci and S. gallolyt-
icus IE. Integrated multimodality imaging plays a pivotal role in
the diagnosis of PS complicating IE. An appropriate oral therapy
after the discharge is associated with good outcome and a low
incidence of PS relapse.
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