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rarerisfungalendocarditis of the rightsideheart. We report here the case
of afemale 48-year-old patient withcrohn'sdiseaseunder
immunosuppressive therapyadmitted to intensive care for management
of a febriledisorder of consciousness. Biological and radiological
investigations revealedavegetation of the tricuspid valve and candida
fungemia, indicating a diagnosis of fungalendocarditis of the right
heart. The patient was put on fluconazole 800mg/daywith a good initial
course, followed by a worsening of herclinical and biological condition
in connectionwithpulmonaryempyema and a nosocomial infection
withmulti-resistantacinetobacterbaumanii,
whichcompromisedherprognosis. The patient died in multiple
organfailure. Certain riskfactors, such as intravenousdrug use,
immunodepression and intravenouscatheters, predispose to both right-
heart and fungalendocarditis. The clinicalpresentationis not
verydifferentfromthat of the leftheart, but specialmethods are needed to
detectit. Treatmentisessentiallybased on antifungal agents and surgery.
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Introduction:-
Fungalendocarditisis rare; however, its incidence isundoubtedlyunderestimated due to difficulties in identifying the
microorganismresponsible. (2)

Endocarditis of the right heartisequally rare, accounting for 5% to 10% of all infectiveendocarditis (IE). They are
eitherassociatedwith a primaryleft-sided location (IE in an interventricular septal defect or complicated by
perforation of the interventricular septum), or are exclusivelylocalised to the valve orifices of the right heart,
tricuspid more oftenthanpulmonary (3). Theymayoccur in patients with pacemakers, defibrillators, central
venouscatheters or congenitalheartdisease.

The epidemiology of fungalendocarditis has changedradically in recentdecades.
Reportedmainlyamongintravenousdrugusers ~ or  followingcardiacsurgery  in  the  years  1965-1995,
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fungalendocarditisnowmainly affects immunocompromised patients and/or thosewith a central venous line,
undergoingprolongedbroad-spectrumantibiotictherapy or parenteral nutrition(4).

We report here the case of a 48-year-old patient withcrohn'sdiseaseunder immunosuppressive therapyadmitted to the
intensive care unit for management of a febriledisorder of consciousness due tofungalendocarditis of the right heart.

Patient and Observation:-

Mrs TR, 48 yearsold, wasadmitted to the intensive care unit withhaemodynamicinstabilityrelated to a state of
septicshockwithpulmonary and digestive origins. Shewasbeingtreated for relapsingcrohn'sdiseasewithcorticosteroids
and immunosuppressants. The septicshockwasbroughtunder control by broad-spectrum dual antibiotictherapy, with
a good clinical and biologicaloutcome. The patient wastransferred to her original department, gastroenterology. A
weeklater, shewasreadmitted to intensive care with tonic-clonic convulsions complicated by a febriledisorder of
consciousness. It shouldalsobenotedthat the patient hadkept a central venous line for the administration of
antiobiotics.On admission, shewasunconsciouswith a GCS of 11, febrile at 39°C, with a dull facies and
respiratorydistress. The patient'shaemodynamicstatuswas correct, and cardiac auscultation revealed no murmur. The
osteoarticular and mucocutaneousexaminationswereunremarkable. She no longer hadanydiarrhoeaassociatedwith the
relapse of herCrohn'sdisease.A brain scan wasperformed in response to the disturbance of consciousness, and
wasfound to beunremarkable. Given the respiratorydistress, a TTE (transthoracicechocardiogrraphy) wasperformed
to look for signs of pulmonaryembolism. There was no evidence of acute pulmonaryheartdisease, but
therewasavegetationmeasuring 13 mm at the level of the tricuspid valvewithouttricupidinsufficiency (see Figure 1).

TEE (transesophagealechocardiography)confirmed the diagnosis, demonstrating a large cauliflower-like
vegetationattached to the tricuspid septal valve measuring 13x8mmsuggestingfungalendocarditis (see Figure 2).
Biological tests revealed an inflammatory syndrome, withhigh C-reactiveprotein (CRP : 136 mg/l), and leukopenia.
Procalcitoninwas positive. Renalfunction tests were normal, and blood cultures were positive for yeasts, whichcould
not beidentified due to a lack of suitable media. In front of thisbeam of argument, the diagnosis of
infectiveendocarditiswas made according to the modifiedDuke’scriteria (two major criteria: vegetation and blood
cultures, and one minor criterion: fever).

Aprobabilisticparenteralantifungaltherapybased on fluconazole (800mg/dr) wasinstituted and wellfollowed. The
initial outcomewasfavourable 24 hoursafter introduction of the antifungal agent, withapyrexia lasting 4 days,
correction of the disorder of consciousnesswith a GCS of 15 and a considerablereduction in the
biologicalinflammatory and infectious syndrome.

On day 5, the patient'sclinical condition worsened (fever of 40° and drowsiness), as didherbiological condition.
Investigation (chest CT scan, blood cultures) revealed a leftmid-lobarpneumopathycaused by white staphylococcus.
This led to the introduction of a major antistaphylococcaldrug (Zyvoxid), with no clinicalimprovement but a
discreetfall in CRP from 130 to 97mg.

This wasfollowed by a furtherrise in CRP with persistent clinicaldeterioration and a syndrome of
multivisceralfailurewithimpairedrenal, hepatic and haematologicalfunction, with
adisseminatedintravascularcoagulationd a septicshock.

Multiple  blood cultures and  bacteriologicalexamination of the central catheterrevealedmulti-
resistantacinetobacterbaumaniibacteremia.

The patient was put on colistin and tigecyclinewithoutimprovement. After2weeks of relentlesstreatment, the patient
died.

Patient consent:
Given the fatal outcome for the patient, wewereunable to obtainher consent.
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Discussion:-

Scientific discussion of the strengths and limitations associatedwiththis case report:

Fungalendocarditis of the right heartis a very rare pathologydeserving attention bothbecause of the seriousness of the
prognosis and the difficulty of itstherapeutic management. Very few cases have been reported in the literature,
despite the factthat management is a real challenge for the practitioner. This case report also highlights the need to
beextremely vigilant in monitoring wvenous and arterialaccess routes, especiallywhen patients are
immunocompromised. This case report islimited by the absence of certain diagnostic tests in ourfacility.

Epidemiology :

As mentionedabove, fungalendocarditisis a rare infection. Tworeviews have broughttogether 270 cases published in
English-languageliteraturebetween 1965 and 1995 and 152 cases betweenJanuary 1995 and June 2000. In an
epidemiologicalsurveycarried out in France in 1999 in six regionsrepresenting 26% of the French population, out of
390 cases of definiteendocarditis, only one case of fungalendocarditis, caused by Aspergillus sp., wasreported.
However, theirfrequencyisveryprobablyunderestimated, due to the difficulty of identifying the
microorganismresponsible and the relative lack of knowledge about these rare and oftenrapidly fatal infections. (4)
The mostfrequentfungalmicroorganisms are represented by the Candida (53% of cases), more rarely by the
Aspergillus (24%), withHistoplasmacapsulatum var. capsulatumendocarditisbeingmuchrarer (6%). (2)

Fungalendocarditispredominantly affects men (sex ratio between 2.0 and 2.2). The meanage of onsetis 40 years,
withextremesrangingfrom one week to 84 years. (2) In our case, the patient was a 48-year-old woman.

Risk factors:

Valvular anomalies are the main risk factor and are foundin 64% of patients (history of valve surgeryin 54% of
patients, history of bacterialendocarditisin 13% of patients, rheumaticfever, non-rheumaticheartdisease, mitral valve
prolapse). Seven cases of Candida sp. endocarditis in pacemakers have also been reported.

Our  patient was free of anypre-existingvalvularanomaly and had a  strictly  normal
transthoracicultrasoundtendaysbefore the diagnosis of infectiveendocarditis.

Shedid, however, have a right externaljugular line for the administration of vasoactive drugs and broad-
spectrumantibiotics for her condition of septicshock. In addition, as mentionedabove, shewas on
immunosuppressants for hercrohn'sdisease.

Intravenousdrug use isalso a major risk factor, occurringin 3.9% to 13% of patients withfungalendocarditis.Fungi
account for 12-20% of endocarditis in drug addicts, with C. parapsilosisaccounting for 52% and Candida albicans
for lessthan 15% of the microorganismsresponsible. However, in a French seriesinvolving four drug-addicted
patients with Candida sp. endocarditis, all wereinfectedwith C. albicans . Three cases of Aspergillus sp. endocarditis,
linked to contamination of injected substances by Aspergillus spores, have also been reported in drug addicts, two of
whomwerealsoinfectedwithHIV.Infections in drug addicts are facilitated by the use of lemonjuice, talcumpowder,
plastic syringes, cotton or paper, all of whichact as reservoirs for fungal agents.

The increased use of broad-spectrumantibiotictreatments, togetherwithtechnologicaladvances over the last 30
yearssuch as prolonged central intravenouscatheterisation, dialysis, immunosuppression, organ and bonemarrow
transplants, cardiovascularsurgery, parenteral nutrition, undoubtedlyexplain to a large extent the rise in the incidence
of fungalendocarditisobserved in recentyears (5,6). In patients who have receivedpriorantibiotictherapy, C. albicans
and C. glabrata are the mostfrequentlyfound agents, accounting for around 2/3 of cases. The mechanism of infection
isthenessentiallylinked to catheter colonisation or, particularly in neutropenic patients, to episodes of translocation
with a digestive starting point and fungemia. This wasprobably the case of our patient.In solidorgan transplant
patients, fungalmicroorganismsaccount for 28% of cases of endocarditis, and are mainlyobserved in the early phase
(within 30 days of surgery). Theseendocarditis cases are essentiallylinked to Aspergillus fumigatus and are
characterised by a very high degree of locoregionalaggressiveness, with invasion of the non-valvularendocardium.
(2.7)

Clinicalpresentation:

The clinicalsigns of fungalendocarditis do not differfromthose of bacterialendocarditis. However,
fungalendocarditisusuallypresentsacutely. The clinicalsignsmostfrequentlyencountered are fever, modification of a

566



ISSN: 2320-5407 Int. J. Adv. Res. 12(09), 564-571

pre-existing murmur or the appearance of a new regurgitant murmur, the existence of peripheralemboli, focal or
diffuse neurologicalsigns, heartfailure and dyspnoea indicative of pulmonarysepticemboli. The presence of
peripheralsigns (Roth's spots, purpura, splenomegaly or Osler's false panaris) isunusual. However, an eye fundus
examinationisnecessary, to look for Roth's spots, whichcould support the suspicion of diagnosis, and for
ocularembolic localisations of the infection. The existence of skin lesionssuch as papules, pustules or nodules
shouldalso point to a fungalaetiology. Complications are frequent in thiscontext. Of the 152 cases of
fungalendocarditisobservedbetween 1995 and 2000, complications werereportedin 100 patients, withsome patients
presentingwithseveral complications. The mostfrequent complications wereembolicdisease (61 patients), congestive
heartfailure (16 patients) and sepsis (16 patients). Large-vesselemboli are a feature of fungalendocarditis, as the
valvularvegetations are large and friable. Mycoticaneurysms are more common in fungalendocarditisthan in
bacterialendocarditis. Complications frequentlyinvolve the central nervous system: in the literaturereview by Ellis et
al. of 270 patients, 47 patients presentedwith focal neurologicalsigns, and 24 presentedwith non-focal signs, such as
confusion, convulsions or consciousnessdisorders. (8)

Our patient hadsuffered convulsions complicated by a febriledisorder of consciousnesswithoutmotordeficit,
whichled to her admission to intensive care. Shesubsequentlypresentedwith a cavitary image at the base of the
leftlung suggestive of an abscess due to a probable pulmonaryinfarction.

Multiple septicpulmonaryembolisms are verycommon. Theymaybecomplicated by pulmonaryinfarction,
pulmonaryabscess, pneumothorax and purulent pleural effusion. Right heartfailureis rare. Staphylococcus aureus is
the mostfrequentlyimplicatedmicro-organism, with an increase in the prevalence of methicillin-resistantstrains. The
prevalence of polymicrobial infections isalsoincreasing. Transthoracicechocardiographyisgenerallyused to diagnose
tricuspid IE because of the anterior location of the valve and the often large size of the vegetations, but
transoesophagealechocardiographyis more effective for analysing the pulmonary valve, abscesses and lesions in the
leftheart (9).

Echocardiography:

The echocardiographiccharacteristics of fungalendocarditisremaindifficult to specify, due to the absence of large
seriesreported in the era of trans-oesophagealechocardiography, the sensitivity of which has been shown to
bebetterthanthat of transthoracicechocardiography (10). Of the 102 patients describedbetween 1995 and 2000 for
whomultrasound  data  werespecified, at least 44  benefitedfrom  trans-oesophagealultrasound.
Vegetationswerevisualisedin 83 patients (81.4%), described as voluminousin 42 patients (50.6%), 35 of
whomhadendocarditis of a native valve and seven of whomhadendocarditis of a prosthesis.
Vegetationsweredescribed as mobile in 16 patients (19.3%). The discovery of myocardialabscesseswasunusual
(5.9% of patients).(5). The aortic valve ismostfrequentlyaffected, and itisinteresting to note thatamong 36 patients
withriskfactors for right heartendocarditis (intravenousdrug use, central line, total parenteral nutrition), pulmonary or
tricuspidinvolvementwasnoted in onlyeight patients (22%) (8).

Our patient underwentbothechocardiographicmodalities. It was the TEE thatcharacterised the cauliflower-like
vegetationsuggestingfungalendocarditis.

Biology:

One of the major criteria in the diagnosis of infectiveendocarditisisblood culture. However, previousstudies have
highlighted the variable sensitivity of blood cultures in diagnosingfungalendocarditis. In particular, germssuch as
histoplasma, mucar and aspergillus rarelygrow on conventional culture media. Blood cultures
thatremainednegativedespitegenuine candida endocarditiswerereportedin 32% of cases in a 1974 study. In these
patients, the diagnosis of certaintywas made post-mortem at autopsy. The advent of the lysis centrifugation
technique has improved the rate and speed of detection of fungalmicroorganisms. (10)In addition, new blood
diagnostic toolssuch as the detection of galactomannanantigen (invasive aspergillosis), mannan and anti-
mannanantibodies (candidemia), and B 1-3 D glucan (any invasive mycosis) couldalsopartlycompensate for the lack
of sensitivity of blood cultures and reduce the diagnostic delay.

In our patient, only the routine blood culture on brothallowed the detection of a candida after 05 days,
withoutspecification of type due to lack of availability in ourfacility.
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The other tests were non-specific and enabledevaluation of both the infectious and inflammatory syndrome and
secondary localisations. They are as follows :

- haemogram, platelets and search for haemolyticanaemia.

- Inflammatorywork-up: CRP, proteinelectrophoresis.

- Immune assessment: circulating immune complexes.

- Urea and creatinine,search forhaematuria and proteinuria, ECBU.

- BNP to assessleftventricular impact (not systematic).

Extension Assessment:

A lumbarpuncture in the case of meningeal syndrome, a cerebral CT or MRI scan in the case of cerebralembolism,
an ultrasound or abdominopelvic CT scan, particularly in the case of renalembolism, a pulmonary angioscanner or
pulmonary ventilation and perfusion scintigraphy in the case of IE of the right heart.

Even in the absence of warning signs, brainimaging (CT or MRI) and an abdominopelvic CT scan are
nowrecommended to rule out anysubclinicalembolisms.

Treatment:

Treatmentisessentiallybased on parenteralantifungaltherapy. The development of new systemicantifungal agents over
the last 15 years has led to tangible progress: 1) echinocandins, fungicidalagainstmostyeasts, have improved the
prognosis of Candida sp, including on valve prosthesis, even in the absence of surgery; 2) voriconazole, a fungicide
on Aspergillus sp., has demonstrateditssuperiority over amphotericin B in invasive aspergillosis, eventhough the
prognosis of Aspergillus endocarditisremainshighlydependent on surgicalpossibilities. (4) Yeasts are responsible for
the formation of wvery large vegetations, which are less accessible to anti-infectivetreatment and
almostalwaysrequiresurgicaltreatment. The prognosisalsodepends on the patient's condition: diabetes,
immunodepression, pre-existingheartfailure.

In the literaturereviewledby Mellisand al, the combination of surgery and antifungaltreatmentresulted in
bettersurvival at 20 monthsthan in the group of patients treatedwithantifungal agents alone, i.e. 57% versus 41%
respectively, with a statisticallysignificantdifference. (8)

For endocarditis of the right heart, according to the 2015 ESC recommendations, the surgical indications are (lla,
C):

- right heartfailuresecondary to severetricuspidinsufficiencywithinadequateresponse to diuretictherapy;

- IE due to micro-organismsthat are difficult to eradicate (e.g. fungi) or bacteremiapersisting for at least 7 days (e.g.
Staphylococcus aureus, Pseudomonas aeruginosa) despiteadequateantibiotictherapy;

-vegetations on the tricuspid valve largerthan 20 mm whichpersistafterrecurrence of pulmonaryembolism(11).

Theselatestrecommendationsalso made it a point of honour to set up an "endocarditis team". Theystipulatethat
patients withcomplicated IE such as infectiveendocarditiswithheartfailure, abscess, embolic and/or neurological
complication, or congenitalheartdisease,shouldbereferredearly and managed in a reference centre
withcardiacsurgeryfacilities. Patients withuncomplicatedlEmaybeinitiallymanaged in a centre otherthan a referral
centre, but which must be in regular communication with the referral centre, and have consultations with the the IE
team. Whennecessary, the patient shouldreceive consultations at the centre of reference.

The characteristics of the centre of reference are: immediateaccess to diagnostic tests, including TTE, TEE, CT,
MRI and nuclearimaging, as well as immediateaccess to cardiacsurgery, particularly in the case of
complicatedinfectiveendocarditis. Variousspecialists must bepresent on site (the IE team), includingcardiac
surgeons, cardiologists, intensive care anaesthetists, infectiologists and microbiologists.As required, specialists in
valvulardisease, congenitalheartdisease, pacemaker removal, echocardiography and othercardiacimaging techniques,
neurologists, neurosurgeons and interventionalneuroradiologistswillalsobepresent. The role of the IE team is to
discuss cases, makesurgicaldecisions and define the type of follow-up. The IE team chooses the type, duration and
follow-up of antibiotictreatment, according to a standardisedprotocolthatfollowscurrentrecommendations. It must
participate in national and international registers, publiclycommunicateitscentre’smortality and morbidity figures,
and beinvolved in qualityimprovement and other programmes follow-up shouldbeorganised by consulting the
patient at a frequencythatdepends on hisclinical state (ideally at 1, 3, 6 and 12 monthsafterdischarge, since the
majority of eventsoccurduringthisperiod). (11)
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Wedon’t have a reference centre in our country, but we can set up a team withinourhospital structure. This is a great
prospect for the future.

In ourpatient's case, shedid not have right heartfailure or vegetations>20mm, but shehadfungalinfectiveendocarditis.
This was an indication for surgery, but given the highlydisturbedinflammatory balance, the immunodepression and
the nosocomial infection (acinetobacterbaumaniibacteraemia) responsible for haemodynamicinstability, shecould
not beoperated on and heroutcomewas fatal.

Conclusion:-

Very few articles in the literature deal withoursubject. The few papers on case series of fungalendocarditis date back
more thantwentyyears. Endocarditis of the right heartisalsolittlecovered in the literature, and the
latestrecommendations of the European Society of Cardiology devoteonly a short paragraph to it. Whichjustgoes to
show how complex the subjectis.

A meta-analysis of large groups of patients sufferingfromfungalendocarditis of the right heartshouldbecarried out in
order to refineboth diagnostic methods and therapeutic management.

Finally, itis vital to set up an endocarditis team thattakesaccount of local realities.

Figure 1:- On thisTTE in an apical four-cavity setion, the redarrowindicates a big vegetationattached to the
ventricularface of the septal cusp of the tricuspid valve.There was no significanttricuspidregurgitationassociated.
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Figure 2:- TEE (transesophagealechocardiography) confirmed the diagnosis, demonstrating a large cauliflower-like
vegetationattached to the tricuspid septal valve measuring 13x8mm suggestingfungalendocarditis
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