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Abstract

Introduction

In Infective Endocarditis (IE), brain Magnetic Resonance Imaging (MRI) is helpful to diagnose
clinically silent neurologic events, especially micro ischemic and micro haemorrhagic lesions.
Brain MRI may be fitted in a complete imaging check-up including, at an early stage, chest
abdomen, pelvis Computered Tomography (CT) and echocardiography for a thoroughly

asymptomatic lesions mapping.

Objective

We aimed to assess the usefulness of systematic early brain MRl in IE diagnosis and medico-

surgical cares management.
Methods

During one year, all patients admitted in one of the 3 hospitals participating and fulfilling
Duke’s criteria for definite or possible IE, underwent cerebral MRI with angiography within the

7 days of IE-suspicion.

To assess the MRI contribution, records were analyzed a posteriori by 8 panels of experts. For
each case, one record with and one record without the MRI results, were randomly assigned
to 2 panels who determined theoretical diagnosis and treatment. Inter-rater concordances

were assessed through Cohen Kappa test.
Results

Thirty-seven brain MRI were realized in a median time of 5 days after inclusion. MRI was

pathological in 26 patients (70%) showing 62 % of micro ischemia and 58% of microbleeds.



Experts advices were significantly concordant between the 2 evaluations with or without the
MRI results. Diagnosis differed in 2 cases (5.4%) with an upgrading of diagnosis from possible
to definite IE using MRI results. Discrepancies concerning therapeutic attitudes occurred in 8
cases (21.5 %) including one change in the indication to operate, 3 modifications of timing of
surgery namely 2 earlier and one postponed surgery with the MRI results and 1 disagreement
over the choice of prosthesis. Changes concerned anticoagulation in 2 cases. Rifampicin was

added to the antimicrobial therapy in 1 case.

Conclusion

Because it does not seem to plenty affect diagnosis and medico-surgical cares; our results do
not support the need for a systematic use of early brain MRI in IE. Further studies are
necessary to clearly define if MRI is mandatory in IE management within a multidisciplinary
approach; the better timing to realize it and the subset of patients in which it could be

beneficial.

Keywords

Infective endocarditis, brain magnetic resonance imaging, brain micro ischemia, cerebral

microbleeds, cardiac surgery procedures.
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Résumé

Introduction

L'Imagerie encéphalique par Résonance Magnétique (IRM) est utile pour le diagnostic des
Iésions neurologiques silencieuses, particulierement pour la mise en évidence des micro-
ischémies et microhémorragies dans I'Endocardite Infectieuse (El). Associée au scanner
thoraco-abdomino-pelvien et a [I'échocardiographie, I'IRM permet de dresser une

cartographie précoce et exhaustive des |ésions emboliques septiques.

Obijectifs

Cette étude avait pour objectif d’évaluer la place de I'IRM cérébrale dans le diagnostic et la

prise en charge médico-chirurgicale de I'El.
Méthode

Tous les patients hospitalisés pendant un an dans un des 3 hépitaux participants, pour une El
certaine ou probable, étaient éligibles pour I'étude. Il était proposé de réaliser une IRM

encéphalique avec angiographie avant le 7¢™ jour d’évolution.

Pour évaluer I'apport de I'IRM, les dossiers ont été analysés, a posteriori, par 8 panels
d’experts. Pour chaque patient, un dossier avec IRM et un dossier sans IRM étaient assignés
au hasard a 2 panels qui statuaient sur le diagnostic et proposaient un traitement. La

concordance des avis sur un méme cas était évaluée a I'aide du test Kappa de Cohen.
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Résultats

Trente-sept patients ont bénéficié d’une angio-IRM cérébrale dans un délai médian de 5 jours.
Vingt-six IRM étaient pathologiques (70%) montrant 62% de micro-ischémies et 58% de

microbleeds.

Les avis des experts étaient significativement concordants entre les deux évaluations avec ou
sans IRM. Le diagnostic d’El différait dans 2 cas (5.4%) passant de probable sans IRM a certain
avec IRM. Des discordances concernant les traitements ont été notées dans 8 cas (21.5 %).
Dans I'évaluation avec IRM : une indication de chirurgie valvulaire n’était pas retenue ; le délai
opératoire était raccourci dans 2 cas et retardé dans un cas ; un choix différent de prothese a
été fait ; Deux choix différents d’anticoagulation ont été fait. la rifampicine était ajoutée a

I'antibiothérapie dans 1 cas.

Conclusion

L'utilisation précoce de I'IRM encéphalique ne semble pas influencer de fagcon majeure le
diagnostic ou le traitement médico-chirurgical des El. D’autres études sont nécessaires pour
clairement définir I'intérét de I'IRM cérébrale dans la prise en charge des endocardites au sein
d’une concertation multidisciplinaire, le délai de réalisation le plus approprié et les patients

pour lesquels cet examen serait plus particulierement utile.

Mots-clés

Endocardite infectieuse, imagerie encéphalique par résonance magnétique, micro-ischémies

cérébrales, microbleeds cérébraux, chirurgie cardiaque.
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1. RATIONAL (context and hypothesis)

Infective Endocarditis (IE) is a serious disease carrying a considerable risk of morbi-mortality
(1-5). Despite improvements in therapy, mortality remains high from 15 to 22 % (5). Mortality
rates vary among subgroups of patients reaching 40 % for Staphylococcus aureus prosthetic
valve IE patients and 50% in Intensive Care Unit (ICU) (1).

With regards to extra-cardiac complications, cerebral lesions are frequent with an incidence
rate ranging from 10 to 65 % (5,6). Recent data suggest that neurological failure is a major
determinant for short-term prognosis (2). Neurologic damages are numerous and various
(7,8). The IE neuroimaging findings can be classified as follows: ischemic stroke, intra
parenchyma macro and micro-haemorrhages, subarachnoid haemorrhage, mycotic
aneurysm, brain abscess and meningitis (5). Because a part of them are clinically silent (9,10),
some medical teams suggest to perform neuroimaging for all IE patients, even those without
clinical neurologic symptoms (11-14). Additionally, since embolic risk and neurologic
worsening remain high during the first week of anti-microbial therapy (15,16), neuroimaging

diagnosis need to be performed early in care management (17,18).

First, we performed a systematic review of the literature regarding the overall brain MRI
interest in acute IE. [Annex 1, to be published]. Because Brain Magnetic Resonance Imaging
(MRI) is more sensitive and less toxic than Computered Tomography (CT) scan, this exam
appears to have more value to detect cerebral micro lesions. Diffusion-weighted echo planar
imaging (DWI) and T2*-weighted Gradient Recalled Echo (GRE) sequences are especially used

in this field (17,19).
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Secondly, in order to clarify the prevalence and the type of cerebral MRI lesions in IE (including
cerebral micro-haemorrhages, also call Cerebral Microbleeds (CMBs)) and to compare them
with CT scan lesions, we achieved a retrospective observational study, from 2010 to 2012, in
the Grenoble University hospital [Annex 2, in revision]. In the 62 IE patients of this series, CT-
scan was abnormal in 26 (49%) patients whereas MRI demonstrated lesions in 32 (74%) cases.
Regarding asymptomatic patients, 37 of 43 (74 %) had MRI lesions while 12 of 53 (46%) had
CT-scan lesions. MRI shown more ischemia lesions (48% vs. 35%) and micro bleeds (34% vs.

0%) than CT-scan. This preliminary study was concordant with literature data (9,11,12,20).

Allowing an early and precise neurological status, MRI may influence therapeutic plans (14)

and lead to faster surgical decision (7,11).

Actually, if urgent surgery is well agreed for patients with poor hemodynamic tolerance,
embolic events remain a controversial indication for surgery (21,22). Risk factors of embolic
events are well known: Staphylococcus aureus infection (23) more so in a mitral location, large
(>10 mm) and highly mobile vegetation, other systemic embolisms (13—15). The change in the
vegetation size with antibiotics is also relevant (23).

For those patients, several studies have shown that in order to prevent recurrent embolic
events and to decrease mortality (24,25), surgery has to be performed without delay
(13,20,26).

If cerebral bleeding or major ischemia is a temporary surgical contra-indication, cardiac
surgery can be safely performed after silent cerebrovascular complications (16,27,28).

In this way, brain MRI fitted in a complete imaging check-up could lead clinicians to change
the surgical strategy with regards to cardiac surgery indication and timing of valve

replacement (14).

14



The additional information provided by cerebral MRI may also impact diagnosis classification
(14). If small ischemic lesions, as peripheral manifestations of IE, obviously upgrade the Duke’s
classification, the role of CMBs is still unclear. This small foci of haemorrhage, only visible by
using T2*- weighted GRE MRI sequences, have a strong IE association (9) with a specific
distribution in cortical areas (9,19). The value of this phenomenon as a pyogenic vasculitis (7)
may testify the infection severity (19). As an IE feature, CMBs could also be considered like a

new imaging minor criterion (19).

Overall, few studies analyzed the interest of brain MRI in the management of IE. The effect on
clinical decision-making and the influence of micro ischemia and CMBs on diagnosis have not
been fully evaluated. Prospective data are limited. |IE guidelines are still mainly based on

experts opinions (5). [Annex 1]

The present study aims to evaluate the impact of systematic early brain MRI in IE
management: diagnosis of IE according to Duke’s modified classification [Annex 3] and
treatment (surgical indication, time of surgery, anticoagulation management and

antimicrobial choice).

2. PATIENTS AND METHODS

A. Study design

Between November 2013 and November 2014, an observational prospective multicentric
study was conducted at the Grenoble University Hospital and at the Annecy and Chambery
General Hospitals, France. IE patients underwent brain angio-MRI within the 7 days of
diagnosis.

15



In a second step, records, with or without the MRI results, were randomly assigned to panels

of experts who theoretically chose diagnosis and treatments.

The protocol was approved by the local ethic committee.

B. Population

A consecutive series of patients hospitalized with IE was prospectively achieved during one
year. Only adult patients (218 years) with definite or possible IE according to the modified
international Duke’s criteria, and presenting at least a major criterion (evidence of endocardial
involvement, repeated positive blood cultures) were enrolled in the study. After the diagnosis
confirmation by an expert (infectious disease specialist or cardiologist), brain MRI was quickly

performed.

The patients were screened thanks to daily blood cultures in collaboration with the
bacteriology department and through contacts with physicians in the more concerned

departments (cardiology, infectious disease, intensive care, cardiac surgery).

Patients were excluded if they had undergone cardiac surgery in emergency (during the first
24 hours after diagnosis), if they had a MRI absolute contraindication [Annex 5], if they
presented an |IE on an implantable device incompatible with a MRI achievement, or if IE initial
cares were done in another hospital where more than a week of adapted antibiotic treatment

was received.

Written informed consent was obtained from all patients [Annex 7].

16
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C. Data collection

Demographic, clinical, biological and imaging data [Annex 3] were collected on a standardized
form, at the inclusion and during the hospitalization. Chest abdomen pelvis and brain CT,
transthoracic and/or transoesophageal echocardiographies were performed as clinically
indicated as soon as possible. After discharge, a follow-up care was organized with an
infectious disease specialist by a consultation at 3 months. In cases of missing data, the

information was collected by calling the patient’s general practitioner.

D. MRI

Cerebral MRI with angiography was performed before the seventh day after diagnosis.

The following type sequences were included in a standardized neuroimaging protocol:

Axial diffusion, axial FLAIR, axial T2 Gradient Echo Recalled, axial or sagittal T1, axial or sagittal
T1 3D with gadolinium injection, intracranial Angiography MRI in time of fly and with

gadolinium.

An experienced neuroradiologist reviewed all MRI images.

17



E. Assessment of MRI utility

Eight multidisciplinary panels of experts (Infectious Diseases Specialist, Cardiologist and
Intensivist) met, a posteriori, and worked independently from each other. The panels were
blinded for real care. The patient data, with or without the MRI results were randomly
assigned to one panel of experts. Experts reviewed the whole patient’s medical history,
biological and imaging results. Completing a standardized questionnaire, panels established
the diagnosis and the best medico-surgical treatment for each case [Annex 4]. Treatment was

supposed to be determined on the basis of available guidelines (22).

F. Statistical analysis:

Continuous variables were presented as median and interquartile ranges (IQR). Categorical

variables were presented as numbers and percentages.

Cohen’s kappa coefficient was used to quantify the concordance between expert advices on

diagnosis and therapeutic strategies, with and without MRI results, for each cases.

The level of 0.05 was used for statistical significance. Statistical analyses were performed with

Stata 11 software.
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3. RESULTS

A. Study population

During the inclusion period, 247 patients with a possible or definite IE were recorded on the
hospital database of the Grenoble University Hospital (155), the general hospital of Annecy
(54) and Chambery (38) and 45 patients were eligible for the study. Among them, 37
underwent brain angio-MRI examination within the 7 days of management. The median

duration from diagnosis to MRI was 5 days (IQR 3-7) (figure 1).

Patients’ baseline characteristics are detailed in table 1. The median age was 71 years (IQR 66-
81). Twenty-six cases (70%) of IE developed on native valves. 11 patients (30%) had prosthetic
material IE. The median Charlson comorbidity score (29) was 5 (IQR 3-6) and the forecast

surgical risk (median Euroscore ) (30) was 14 (IQR 11-17).

Clinical characteristics are listed in table 2. Twenty-six patients (70%) had a definite IE
according to Duke’s criteria. Neurologic symptoms were present in eleven patients (30%): 5
deliriums (14%), 4 focal deficits (11%) 3 impaired consciousnesses (8%) with Coma Glasgow
Scale under 14 and 2 meningeal syndromes (5%). IE was health-care associated in 10 cases
(29%). Staphylococcus aureus was the most common microorganism, identified in 12 cases
(32%). Echocardiography showed 30 vegetations (81%) with a 10 mm median length (IQR 5-
14). Mitral and aortic valves were involved in respectively 11 (41%) and 13 (48%) cases. Three
right-IE happened (8%). Five patients (17%) had severe regurgitation. Five trigon abscesses

(15%) and 1 acute valve obstruction (3.5%) were diagnosed.

Ten patients (27 %) underwent cardiac surgery with a median delay of 8 days (IQR 6-59) from
diagnosis to surgery (table 3). Nine patients (24%) required implantable device removal.
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Six patients (16%) died within the 3 months follow-up. One patient died after cardiac surgery
on the grounds of a multi-organ failure. Seven patients (23%) suffered from neurologic

complications within the 3 months follow-up but only one died from this complication per se.

B. Neuroimaging findings

Neuroimaging data are summarized in table 4. IE-related lesions were highlighted in 26
patients (70%). MRI showed acute ischemia for 16 patients (62%). All but one were punctiform
lesions. MRI detected CMBs in 15 cases (58%). Four patients (9%) had hemorrhagic lesions; 1
(4%) had a microbial aneurysms and 1 (4%) had a brain abscess. Among the 26 patients

without neurological symptoms, silencious MRI lesions were detected in 8 (31%) cases.

C. Assessment of diagnosis and treatment by panels of experts

After analysis of expert’s reports, [E management was finally changed in 10 patients (27%)
including diagnosis amendment for 2 patients (5.4%) and therapeutic change in 8 patients

(21.5%).

The IE diagnosis, according to Duke’s criteria, was upgraded in 2 cases (5.4%) from possible to
define. Agreement for diagnosis evaluation was high between panels (k coefficient 0.89 (95%

Cl, 0.74 to 1)) (Table 5)

Variations in surgical strategies concerned 1 indication, 3 variations in timing of surgery out of
12 theoretical surgical patients (25%) i.e. one postponed and 2 earlier surgery with the MRI

results, and the choice of 1 type of prosthesis. Medical treatment differed in 3 cases (8%):
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anticoagulant therapy in 2 cases (5.4%) and antimicrobial therapy in 1 case (use of rifampicin).
Inter-expertise concordance of panels was high concerning indication of surgery (k coefficient
of 0.94 (95% Cl, 0.82 to 1), choice of kind of prosthesis (k coefficient of 0.93 (95% Cl, 0.81 to
1)), anticoagulation and antibiotic management (respectively k coefficient of 0.89 (95% ClI,
0.74to 1) and of 0.98 (95% Cl, 0.86 to 1)) (Table 6). Inter-expertise concordance was moderate

for surgery delay (k coefficient of 0.53 (95% Cl, 0.17 to 0.84)) (Table 7).

Hence, IE management was not statistically influenced by MRI results.

4. DISCUSSION

Decisions of the experts differ in 27 % of patients in the light of MRI results but concordance
between experts advices were high according to Cohen Kappa test results. Thus, there is no
statistical argument proving that brain MRI could be associated with a major change on IE

clinical decision-making.

In the literature, this approach had already yielded opposite advices. A recent French trial
conducted on 130 IE patients demonstrated that the MRI findings before the seventh day of
evolution changed diagnosis and therapeutic plans in 28% of patients including medical and
surgical plan modifications in 18 % of cases (11). Accurately, excluding CMBs and solely basis
on MRI results, Duval et al, achieved 14% of surgical plan adjustments. In this study, the
methodology differed since a pair of 2 experts established IE diagnosis and therapeutic
strategy 24 hours before and 24 hours after MRI achievement and the decision were
compared. Experts may have overestimated the MRI usefulness by a confirmation bias. In the
present study panels were blinded for the opinion of other groups and results are probably

more reliable.
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Some others elements could provide explanations for these results.

First, because of the major risk of neurologic worsening due to extracorporeal circulation, per
operative hypotension and anticoagulant use (7,11), appropriate timing of surgery remains
controversial; it is team-dependent. The earlier surgery policy in our referral center could
explain the minor role of MRI in this study.

Moreover, new European guidelines incite to prevent recurrent embolisms and support the
routine use of an early valve replacement (22). The early removal of vegetation is, beyond
obvious contra-indications, the best way to impede neurologic injury.

Surgery is overall fostered before the end of the first week of antimicrobial treatment in cases
of isolated large vegetation (15 mm) or in presence of a 10 mm vegetation following one or
more clinical or even asymptomatic embolic events (15).

In the last thirty years, surgeon’s behavior changed and they operate earlier with less fear of
relapse, complications and postoperative neurological worsening. Nonetheless, optimal
therapeutic strategy may vary for individual patient and precocious surgical decision remains
difficult as proved by the low inter-observer concordance rate concerning the timing of
surgery in our study.

A multidisciplinary team should discuss the benefit-risk ratio and the period of surgery in
litigious cases, with regards to the risk of fatal embolic recurrence and the risk of major cardiac
surgery (31). The root role of comorbidities has assuredly to be considered. Thus, a
randomized study comparing conventional treatment and early valve replacement revealed
that, for patients with large vegetation, early surgery decreases the composite end point of
death and embolic events though declining embolism. In this trial, patients were young with

a low operative risk. MRI should maybe be more beneficial for this sub-group of patients (24).
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Otherwise, as silent neurologic lesions do not represent a major risk of bleeding, no great
difference were observed on anticoagulation and type of surgery (12). The prominence of bio
prosthesis in our ageing population is causing a less use of anticoagulants in the immediate

postoperative period (32).

The low rate of cerebral abscess in our sample, which could lead to the addition of a high
cerebral diffusion antimicrobial agent, may also explain why we did emphasized the interest

of MRI for an IE antibiotic adjustment.

The discovery of silent lesions might also impact diagnosis classification. As Duke’s criteria
have some limitations in clinical practice (15), IE diagnose is not always easy and is frequently
delayed inducing progress of systemic damages. The diagnosis is even more difficult as
echocardiography can be negative in around 5 to 10 % of cases, mostly for intra-cardiac device
IE, prosthetic valve IE or pre-existent valvular severe lesions (20). Rarely, negative blood
cultures are also still a diagnosis challenge. Identification of cerebral micro lesions (micro
infarctions, micro abscesses and CMBs) as minor criteria in the Duke classification may allow
upgrading the diagnosis. In the prospective study IMAGE, solely based on MRI results and
excluding CMBs, they upgraded the IE classification in 32 % of cases to non- defined to either
defined or possible IE (14). Including CMBs, the authors upgraded the diagnoses in 51% of
patients with initially non-defined endocarditis (11). In our study, taking CMBs into account,
the diagnosis changes prompted by MRI were modest as demonstrated by the high inter-

observer concordance.

However, using highly sensitive cerebral imaging, CMBs detection should become an
additional diagnosis marker forasmuch as these non-pathognomonic IE lesions have a specific
endocarditis pattern (19,27,33). This small vessel vasculitis marker witnesses for tissue

damages (34,35). In the same way as Positron Emission Tomography Scan using, CMBs may

23



represent the IE activity (20). Future approaches for elucidating the role of these common
lesions are necessary. More generally, no sufficient data are available to set up CMBs clinical

implication. [Annex 1]

Lastly, demographic and clinical characteristics of our population are consistent with the IE
featuring in industrialized country (3,36). Nowadays IE occurred mainly in elderly patients with
significant co-morbid medical illness like hemodialysis and diabetes (15,37). As a result of
increasing cardiac surgery indications and invasive intravascular procedures the proportion of
health-care associated IE (nosocomial or not) is rising. The present series shows a substantial
proportion of prosthetic valve and pace-maker IE. The IE mortality around 20% is still high as
historically described (5,36) as are the 27 % surgical rate (16,36) and the 16 % systemic embolic
events rate (15). Our bacteriological data support recent epidemiological changes: the
increasing frequency of nosocomial IE is correlated to the growth of Staphylococcus aureus,
Staphylococcus epidermidis and enterococci (36). Given Staphylococcus aureus propensity to
affect the brain (2), our cerebral lesion rate is relatively low.

Thirty per cent of patients had neurologic symptom as in recent studies (38). Using brain MRI
in 37 patients at an early stage of IE, the present study shows 70 % of brain lesions like in
previous research (12,14,16,19). On the contrary, the 32% rate of silencious brain damages
was not so high. Hess et al, in a 109 patients study found 71% of occult cerebral lesions
including CMBs (19). As expected according to the pathogenesis of IE stroke, MRI infarction
were mainly small lesions disseminated in watershed territories (junctional cortical and sub-

cortical arterial territories) (19).
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Study limitations:

The small sample size is the first weakness of this study. A lack of statistical power is possible
and our results should be interpreted with caution.

Secondly, the subjective featuring of group expertise, especially in link with some leadership
skills, can originate some variations in expert’s decisions.

Thirdly, the single institution expertise may be not representative of all current cardiac surgery

and antimicrobial IE management.

Some other advantages of brain MRI use in endocarditis must be taken to account: non-
irradiation and, above all, non-iodine injection have to be considered in these frail patients
who often have a renal failure.

With practical experience, this sensitive exam can be done even in critically unstable patients.

Obviously, clinicians are always limited by the availability of early MRI and cost-effectiveness

studies have to be done in this field.

To date, the usefulness of brain MRI remains unclear and this one should not be systematically

included in an infective endocarditis algorithm management
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5. CONCLUSION

Thése soutenue par: Julia, Hélene CHAMPEY

Titre: « Early brain MRl interest in infective endocarditis clinical management:

A prospective study »

As confirmed by our 70 % rate of IE brain lesions discovered through MRI, endocarditis

broader affected the brain.

Recent reports suggest that brain MRI may lead to diagnose advances in this elusive systemic
disease, still severe and misdiagnosed. MRI could contribute to a more accurate risk-benefit

estimation of the therapeutic approach as well.

The present study, conducted on a prospective cohort of 37 patients benefiting from early
brain MRI within 7 days of IE-suspicion, compared two theoretical strategies, one with and
one without the MRI results, and provided no convincing evidence for a major effect of
cerebral MRI in endocarditis management. With expertises, IE clinical decision was finally
changed in 10 patients (27 %) including diagnosis changed in 2 patients (5.4 %) and therapeutic
changed in 8 patients (21.5 %). This contrasts with the excellent inter-group concordances
calculated with Kappa over than 0.9 for all the variables expected for the period of surgery in

which the Kappa was lower at 0.5.
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Early brain MRI examination appears to have a subordinate role in the clinical IE decision-
making. Yet, when available, it should be preferred to CT scan, for a clearer risk stratification
of embolism mainly useful in the early surgical controversial decision. Such exam may be
especially indicated in cases of doubt about diagnosis and for young and severe IE patients.
Even more, non-iodine injection advantages of MRI imaging should be beneficial for frail
patients. In any case, early therapeutic decision in a multidisciplinary approach must be

undertaken.

To date, the usefulness of brain MRI remains unclear and this one should not be systematically

included in an infective endocarditis algorithm management
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Table 1. Baseline characteristics of patients

N or median % Or IQR
Age 71 66-81
Men 21 57
IE risk factors
Mechanical heart valves 4 11
Bioprothesis 4 11
Implantable cardiac device 3 8
Previous endocarditis 3 8
Pre-existing valvulopathy 6 16
Intravenous drugs use 2 5
Underlying disease
Respiratory disease 4 11
Heart disease 16 43
Hepatic or digestive disease 3 8
Neurological disease 2 5
Hematologic disease 5 14
Kidney disease 3 8
Diabetes mellitus 15 41
Immunodepression 8 22
Cancer 8 22
Treatment
Dialysis 1 3
Ambulatory chemotherapy 3 8
Home care 7 19
Prior anticoagulant therapy 12 32
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Table 2. Clinical features and IE characteristics

N or (median) % Or (IQR)
Definite IE (Dukes criteria) 26 70
Clinical presentation at admission
Cardiovascular failure 8 22
Prolonged fever (> 15d) 12 32
Respiratory failure 5 14
Hematologic failure 1 3
Neurological symptoms 11 30
Gastro-intestinal symptoms 4 11
Abnormal neurological presentation 11 30
Coma 3 8
Delirium 5 14
Meningeal syndrome 2 5
Focal deficit 4 11
Neurological complications at 3 months 23
SOFA? score at JO (2.2) (0-3)
SIRS 14 38
Sepsis 10 27
Severe sepsis 4 11
Septic shock 4 11
Intensive care transfer within 24 hours of diagnosis 10 27
SOFA?score at J3 (2.7) (0-3)
SOFA score at 3 months (0.9) (0-2)
Charlson comordidity index (5) (3-6)
Euroscore | (14) (11-17)
Positive blood culture/ valvular cultures 26 70
Micro-organism identified 33 89
Staphylococci 15 41
Staphylococcus aureus 12 32
Coagulase-negative Staphylococcus 3 8
Streptococci 15 41
Streptococcus gallolyticus 7 19
Streptococcus viridans 5 14
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Streptococcus agalactiae 1 3
Streptococcus pyogenes (group A) 2 5
Enterococci 2 5
Escherichia coli 2 5
Others microorganism 3 8
No microorganism identified 4 11
Polymicrobial infection 3 8
Health-care associated IE 10 29
Echocardiography data
Regurgitation > 3/41 5 17
Vegetation? 30 81
Mitral 11 41
Aortic 13 48
Tricuspid 3 11
Mobile vegetations 17 77
Vegetation length (cm) 10 5-14
Size>21cm 13 50
Cardiac abscess 5 15
Valvular perforation 2 6
Ultrasound heart failure 8 24
MRI abnormalities 26 70
Chest-abdomino-pelvic CT scan abnormalities 12 33
Embolic lesions 7 19
Systemic abscesses 5 16

a Sequential Organ failure Assessment

b Systemic Inflammatory Response Syndrome

¢ Simplified Severity Index

1Valvular regurgitation was assessed semi quantitatively from 0 to 4

2 Length was considered at zero for patients without vegetation
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Table 3. Surgical cares and patient’s outcomes

N or (median) % Or (IQR)
Surgical care
None 15 41
Necessary but not feasible 3 8
Cardiac surgery 10 27
Mechanical valve replacement 2 5
Biological valve replacement 8 22
Duration from inclusion to surgery (days) (8) (6-59)
Death at 3 months 6 16
Cardiovascular failure 1 17
Cerebrovascular complication 1 17
Others (sudden death, post-operative 4 67
Multiorgan failure, sepsis)
Limiting care strategies 4 13
Disease's recurrence 2 7
Recovery 24 80
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Table 4. Neuroimaging data

Angio-MRI data N = 37 or (median) % Or (IQR)
Duration from diagnosis to MRI (days) (5) (3-7)
MRI abnormalities 26 70
MRI lesions without neurologic symptom 8 31
Ischemia 16 62
Ischemia: territorial lesion 1 6
Ischemia: punctiform lesions 15 94
Haemorrhage 4 15
Microbleeds 15 58
Microbial aneurysm 1 4
Brain abscess 1 4
Others 5 19

Table 5. Expert diagnosis according to Duke Criteria

With MRI
Define Possible Excluded
Define 23 0 0
Without Possible 2 9 0
MRI
Excluded 0 0 3

Kappa=0.89 (IC95%:[0.74;1])
p=<0.01
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Table 6. Difference between indication of surgery, type of prostheses and choice of curative

anticoagulation

Yes without No without
Yes without
MRI MRI No without MRI Kappa
MRI K P
Yes with Yes with No with MRI (1C95%)
No with MRI
MRI MRI
Surgery 11 1 0 25 094 [0.82;1] P<0.01
Bioprosthesis 10 1 0 26 0.93 [0.81;1] p<0.01
Curative
. . 19 1 1 16 0.89 [0.74;1] p <0.01
anticoagulation
High cerebral
diffusion 0 0 1 26 098 [0.86;1] p<0.01
antibiotic
addition
Table 7. Difference regarding timing of surgery
With MRI
Emergency Urgent
(within 24H) (aft(?r 48H of Postponed
antibiotherapy)
Emergency 4 2 0
Without
MRI Urgent 1 3 0
Postponed 0 0 1

Kappa =0.53 (IC95%: [0.17; 0.84])
p=0.01
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Abstract
Introduction

In Infective Endocarditis (IE), brain Magnetic Resonance Imaging (MRI) is helpful to diagnose
clinically silent neurologic events, especially micro ischemic and micro haemorrhagic lesions.
Brain MRI may be fitted in a complete imaging check-up including, at an early stage, chest
abdomen, pelvis Computered Tomography (CT) and echocardiography for a thoroughly
asymptomatic lesions mapping.

Objective

We aimed to assess the usefulness of systematic early brain MRl in IE diagnosis and medico-
surgical cares management.

Methods

During one vyear, all patients admitted in one of the 3 hospitals participating and fulfilling
Duke’s criteria for definite or possible IE, underwent cerebral MRI with angiography within the
7 days of IE-suspicion.

To assess the MRI contribution, records were analyzed a posteriori by 8 panels of experts. For
each case, one record with and one record without the MRI results, were randomly assigned
to 2 panels who determined theoretical diagnosis and treatment. Inter-rater concordances
were assessed through Cohen Kappa test.

Results

Thirty-seven brain MRI were realized in a median time of 5 days after inclusion. MRI was
pathological in 26 patients (70%) showing 62 % of micro ischemia and 58% of microbleeds.

Experts advices were significantly concordant between the 2 evaluations with or without the
MRI results. Diagnosis differed in 2 cases (5.4%) with an upgrading of diagnosis from possible
to definite IE using MRI results. Discrepancies concerning therapeutic attitudes occurred in 8
cases (21.5 %) including one change in the indication to operate, 3 modifications of timing of
surgery namely 2 earlier and one postponed surgery with the MRI results and 1 disagreement
over the choice of prosthesis. Changes concerned anticoagulation in 2 cases. Rifampicin was
added to the antimicrobial therapy in 1 case.

Conclusion

Because it does not seem to plenty affect diagnosis and medico-surgical cares; our results do
not support the need for a systematic use of early brain MRI in IE. Further studies are
necessary to clearly define if MRI is mandatory in IE management within a multidisciplinary
approach; the better timing to realize it and the subset of patients in which it could be
beneficial.

Keywords

Infective endocarditis, brain magnetic resonance imaging, brain micro ischemia, cerebral
microbleeds, cardiac surgery procedures.
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