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ABSTRACT: Mortality and morbidity in prosthetic valve endocarditis (PVE) is high despite improvements in
diagnosis, therapeutic and design. Incidence of PVE is high in the initial 6 to 12 months after valve replacement
and at low rate thereafter. Health care- associated infections are on the increase due to methicillin resistant
Staphylococcus aureus,(MRSA),and coagulase negative staphylococci (CONS).Community acquired PVE is
caused by enterococci, Streptococcus viridans group, and fastidious organisms, including the HACEK group.
Microorganisms with surface components that react with adhesive matrix molecules (MSCRAMMs),mediate
colonization and infection. Frequent risk factor for infection includes intravascular devices and hemodialysis.
Antimicrobial therapy of PVE do not differ from native valve endocarditis (NVE), except larger vegetations than
in NVE, must be considered.
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I. INTRODUCTION

Prosthetic valve endocarditis (PVE) is associated with a high mortality during the early midterm
follow-up despite diagnostic and therapeutic improvements; its incidence is increasing and reaches 20-30% of
all infective endocarditis episodes [1].Incidence of PVE is highest during the initial 6-to 12 months after valve
replacement but continues at a low rate thereafter. By 4 to 5 years postoperatively as many as 3% to 6% of
patients may have PVE.In most series, the rate of infection in mechanical and bio prosthetic valves is similar.
The rate of infection are similar for prostheses at the mitral or aortic position [2].Incidence of PVE ranges from
1% to 6% of prosthetic valve placement ,or 0-.3% to 0.6% par patient-year [3].PVE accounts for 16% to 33% of
all definitive cases of infective endocarditis, according to data from retrospective studies of single and
multicenter tertiary care units in developed countries, and from prospective national, European and international
multicenter observational studies[3-5].Health care-associated infections are now the most important
predisposition for the development of PVE worldwide [5].Across geographical regions, health care-associated
infections are correlated with an increase in staphylococcal infections, including methicillin resistant
Staphylococcus aureus (MRSA) and coagulase-negative staphylococci (CoNS).Staphylococci are the most
common causative organisms of PVE.Major risk factors for infection include intravascular devices and
hemodialysis. The rate of mortality from health care-associated PVE is high despite advanced diagnostic
imaging and potentially curative medical and medical-surgical treatment approaches[5].Most community
acquired PVE is caused by enterococci,Streptococcus viridans,group organisms,and fastidious organisms,
including the HACEK group (Haemophilusspp, Actinobacillus actinomycetemcommitans, Cardiobacterium
hominis, Eikenella corrodens, and Kingenella spp) and intracellular organisms[4].The basic principles of
antimicrobial treatment in PVE do not differ from those for native valve endocarditis(NVE).Some special
aspects need to be considered, however PVE is usually is associated with vegetations larger than those found in
NVE[6].The paper reviews epidemiology, microbiology, diagnosis and therapy of PVE

I1. TIME OF ONSET AND FREQUENCY OF PVE
PVE is an endovascular, microbial infection occurring on parts of a valve prosthesis or an

reconstructed native heart valves[7].It is recommended to determine whether (a) mechanical prosthesis(b)a
bioprosthetic xenograft stented or unstented(c)an allograft(d)a homograft,or(e)a repaired native valve with or
without implantation of an annular ring is involved [8].Although clinical relevance and therapeutic
considerations may be similar, infections of devices or linens placed inside the heart but not connected to
endocardial structures should be classified as “polymer associated infections “rather than PVE.PVE should be
classified as either being acquired perioperatively(early PVE),or as community acquired (late PVE)[8].Because
of significant differences in microbiology of PVE observed within the first year of operation and later on, the
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time cut off point between early and late PVE should be regarded as one year [9].The risk of early PVE is
higher(approximately 5%) in patients with replacement surgery during active infective endocarditis,especially if
the casual organism is unknown or the antibiotic treatment is insufficient. The incidence of late PVE is lower for
mechanical prostheses than for bioprotheses. The weighted mean incidence for infections of bioprotheses
calculated from published series is 0.49% per patient per year for mitral valves and 0.91% per patient year for
aortic valves.For mechanical prostheses the incidence is 0.18% per patient year for mitral,0.27% per patient year
for aortic,and0.29% per patient year for multiple implants[10].

I1l. PATHOGENESIS
The thrombogenecity of the sewing cuff fabric of valve prostheses, sutures, annular and per annular

mechanical and inflammatory lesions, and aging bioprothese favors deposition of fibrinogen fibrin, fibronectin,
plasma proteins, and platelets that serve as targets for microorganisms with surface components that reacts with
adhesive matrix molecules (MSCRAMMS) [11].These surface components mediate colonization and infection
and/or modulate host defense mechanisms. Bacterial organisms that trigger infective endocarditis possess
abundant MSCRAMMs. Only a limited number of these proteins have been assessed for their pathogenetic
relevance in infective endocarditis [12]. S.aureus organisms display protein MSCRAMMSs and non protein
adhesins[13].The clumping factors a((Clfa),fibrigen binding-binding adhesions, and the bifunctional fibrinogen.
fibronectin-binding protein A(FNBPA) are crucial in the pathogenesis of infective endocarditis[13].CIfA
proteins are involved in early valve colonization and infection of the fibrin-platelet clot. In addition FnBPA
promotes internalization by intact endothelial cells through a fibronectin bridge between FnBPA and endothelial
asPy integrins(fibronectin receptors).Intracellular S.aureus can lead to persistent or recurrent infection by
providing host defense and membrane-active antimicrobial agents such asp-lactams and glycopeptides.The
organisms replicates and lyse the endothelium by a-hemolysin, thereby exposing the thrombogenic sub
endothelial matrix, spreading into the circulation, invading adjacent endothelial cells, and producing a
progressive infection. This can occur even in patients with structurally normal valves. Such complex behavior of
S.aureus is coordinately regulated in growth phase gene regulator (Agr), the stress response regulon (SigB),and
staphylococcal accessory regulator (SarA).These regulator genes sense environmental modification, trigger the
secretion of tissue-degrading enzymes and toxins, and allow the bacteria to adapt and propagate[13].

Many MSCRAMMs for streptococci exist, as far as studied in experimental infective. endocarditis—
glucans(S.sanguis,Streptococcusmutans,Streptococcusgordonii);FimA  (Streococcus  parasanguis);  Ace,a
collagen adhesion for collagen type 1V, collagen type 1, and Ilaminin,endocarditis,andbiofilim-
associatedproteins(Enterococcusfaecalis) [14-16];Acm and Scm. collagen adhesins(Enterococcus faceium);Has,
a sialic acid- binding protein (S.gordonii),and for Aggregatibacter actinomycetemcomitan, and EmaA.an
oligomeric coiled-coil adhesion homologous to Yad A of Yesinia enterocolitis[17-19].Adherent bacteria activate
the extrinsic pathway of the clotting system by triggering release of tissue factor from monocytes that adhere to
early vegetations, and from endothelial. Cells surrounding the infected valves [20,21].

S.aureus induces platelet activation by several surface proteins, CIfA/clumping factor B(CIB)and
FnBPA/fibronectin-binding protein(FnBPA)are the major platelet activating modulins./The FnBPA/FnBPB and
CIB proteins are expressed during experimental phase of growth[22]. S.sanguis strains differ in ability to adhere
to and aggregate platelets [23].In strains that show strong adhesion and rapid platelet aggregation, activation in
mediated by direct interaction between the serine-rich glycoprotein A(SrpA)and glycoprotein 1b receptor(von
Willebr and factor[vVWF])[24].For strains with long lag time activation requires specific antibody and
complement assembly that link the surface proteins to platelet FcyR11A and complement receptors[25].Strains
of S.gordonii stimulate aggregation directly by binding to glycoproteins 1b an11b through serine-rich surface
glycoproteins GspB and Sialic acid-binding adhesions(Has)[26].

Microorganisms inducing infective endocarditis have reduced susceptibility to platelet-microbicidal
proteins in vitro [27].Fibrin adherent streptococci are not engulfed by monocytes. CIfA of S.aureus inhibits
phagocytosis by human polymorph nuclear leukocytes in the absence of fibrinogen but showed enhanced
inhibition in the presence of fibrinogen[28,29].The experimental rat model of infective endocarditis S.gordonii
strains are resistant to polymorph nuclear leukocytes killing after adhesion-mediated phagocytosis are more
likely to cause infective endocarditis[30].

IV. PATHOPHYSIOLOGY
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Infection of mechanical prostheses starts at the interface between the sewing cuff and the native tissue.
Depending on the virulence of the causative pathogen, infection can result in loosening of the sutures, which
leads to periprosthetic leaks, or in ring abscesses, which may dislodge the prostheses from its anchorage and
give rise to the echocardiographic appearance of a “dancing “prostheses. Ruptured ring abscesses may form
fistulous tracks into surrounding tissues, extending the infection into cardiac chambers or into the
intraventricular septum. Rupture may induce the development of intracardiac shunting. Infection extension to
the aortic root may lead to the development of aneurysms of the sinus Valsalva. Infection extension from the
aortic ring through mitral-aortic fibrous continuity may result in aneurysms on the anterior leaflet of the mitral
valve. Valve incompetence with ventricular decomposition and congestive heart failure, heart block, systemic
embolization of vegetations, and multiorgan infection with sepsis are noted complications [31].

In a retrospective multicenter study at 16 tertiary referral hospitals,148(17%) of 872 patients with PVE
had periannular complications the aortic ring, including aortocavitary fistulas in 19% and non-ruptured abscess
in 81%.Patients with fistulas exhibited a sevenfold greater risk for developing concomitant ventricular septal
defects and were more likely to develop heart failure or third-degree heart block than were patients with non-
ruptured abscess. Of all patients with PVE,45% developed prosthetic dehiscence with moderate or severe valve
regurgitation. Staphylococci were the most common causative microorganisms:S.aureus in 19% and CoNS in
39%.Mechanical valve(as opposed to bioprosthetic valves) were involved in 62% of the patients[32]

The sizes and types of vegetations are correlated with the virulence of the causative
miroorganisms.S.aureus infections are mostly associated with small vegetations and extension of infection that
are highly destructive of tissue. Streptococcal infections tend to larger vegetations with slower, milder
destruction of tissue. Fungi form large, bulky vegetations. Large vegetations are suggestive of infection with one
of the HACEK group of organisms[31].With bioprosthetic valves, which are partly fabricated from porcine
aortic valves or bovine pericardium, infection is restricted to the cusps, in contrast to mechanical prosthesis, in
which valve materials are not well suited for bacterial adhesion. The growth of thrombotic vegetations in
biosynthetic material can lead to cusp rupture, perforation, and vegatations. If sewing cuff in involved in
infection, the pathologic process is similar to that of prosthetic valve infection. During reconstructive surgery of
the mitral valve, a ring is often implanted from the arterial aspect for mobilization of the ring structure. The risk
of infection is low. Whether mechanical or bioprosthetic valves are more prone to infection remains unresolved
at present time [12].

V. EARLY AND LATE ONSET OF PVE

PVE is categorized as early-onset PVE (EO-PVE) and late onset (LO-PVE) on the basis of how time
elapses between prosthetic valve replacement and onset to symptoms. There is no agreement in time
designations. Some authors consider 60 days, less than 6 months or 1 year after valve replacement as EO-PVE
and thereafter as LO-PVE [5,33,34].Some authors observed differences in the rates of bacterial microorganisms
between EO-PVE and LO-PVE[5].During the late 1970s,gram-negative bacilli were rare causes of EO-PVE.The
most frequent pathogens were CoNS and S.aureus[5].In LO-PVE,streptococci are surpassed by staphylococci as
the most frequent causative organisms in some regions of the world. Methicillin- resistant organisms are more
frequent in EO-PVE than in LO-PVE.The most common organisms isolated from LO-PVE are streptococci of
S.viridans group and Enterococcus spp. In some university- affiliated hospitals, enterococci have surpassed
S.viridan organisms and thus are the third most common etiologic agent of PVE[35].Group D streptococci are
an emerging cause of infective endocarditis in some European countries particularly in France[4].For rural
residents, the frequency of group D streptococcal infective endocarditis was twice as high as that of oral
streptococci; it was also higher in mixed rural and urban populations than in urban regions[36]The disparity in
the rank order of microbial causes of infective endocarditis between countries is great[36]. The cumulative risk
of developing PVE is highest within initial 12 months after replacement surgery, with peak during the first 2
months. During the time between implantation and complete endothelialization, patients are vulnerable to PVE.
This period is also the time of more frequent health care contacts. One year after replacement would be a more
reliablereference point to distinguish between EO-PVE and LO-PVE, especially in view of the wide range (4 to
328 days) between valve surgery and onset of symptoms of endocarditis[5,37].

VI. CLINICAL FEATURES
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The elapsed from infection to appearance of clinical symptoms of both EO-PVE and LO-PVE is
determined by the virulence of the pathogen is modified by the immune status of the host. Clinical findings are
often caused by the periannular extension of infection and embolic events [32].Fever is the most frequent
manifestation(73% to 92%).Fever may not be present in the elderly patients, in patients given antimicrobials
therapy before presentation, or in patients with Whipple’s disease, and it may be low grade or intermittent in Q-
fever endocarditis[38,39]. Common clinical manifestations are heart failure (33% to 70%) and a new or
changing murmur(43%) caused by either valve dehiscence(39%) or valve obstruction by vegetations or by both.
New conduction abnormalities, especially atrioventricular conduction disturbances, demonstrate
intraventricular progression of infection(26%).Embolism(20%to40%)with cerebral stroke(23%)and peripheral
involvement(12%),metastatic  infections(9%)with splenomegaly(20%),and petechiae (10%) are further
complications of PVE .Cerebral emboli were shown to be symptomatic in 35% and clinically silent in 30% of 60
patients with left-sided infective endocarditis. Causes of mortality are cardiogenic shock or septic shock with
multiorgan failure [39].Infection with low-virulence organisms manifest with a sub-acute or chronic course. In
affected patients, symptoms are often subtle, which make the diagnosis challenging [12].

Approximately 50% of patients with prosthetic valve and S.aureus bacteremia and approximately 40%
with CoNS bacteremia develop definitive endocarditis [40].Risk is high even in the absence of persistent fever
and persistent bacteremia[41].The risk has been shown to be independent of the type of,location,or age of the
prosthetic valve[41].Among patients with enterococcal bacteremia infective endocarditis was observed in 8% to
32%][42].Patients with a prosthetic valve who develop S.aureus,CoNS,or enterococcal bacteremia should be
aggressively screened with transesophegeal endocardiography(TEE) for evidence of endocarditis [12].

VII. DIAGNOSTIC METHODS

The revised Duke criteria should be used as the primary diagnostic scheme when PVE is suspected.
They are used primarily on identification of the causative organisms and results of TEE, which reflects the total
inflammation [42,12].The sensitivity and specificity of the modified Duke criteria for the diagnosis of definite
PVE are not yet defined. The Duke criteria should be used with caution in making diagnosis of PVE, if blood
culture findings are negative and if TEE results are uncertain despite an otherwise compatible clinical
manifestation [43,12].Diagnostic approach in PVE does not differ from that in NVE as both are systemic
infections maintaining a continuous bacteremia. Hence the diagnosis is established if in addition to typical signs
and symptoms and positive blood culture, the device can be shown to be affected by echocardiography,
preferably using multiplane transoesophegeal (TOE) probes. TOE should be performed without delay in all
patients with suspicion of PVE[44].For the diagnosis of PVE,TOE is of such immense importance that
institutions without this facility are best advised to ask assistance from a specialized Centre. With TOE the size
of vegetation can be identified more precisely than with TEE,and periannular complications indicating a locally
uncontrolled infection(for example abscesses,dehiscence,fistulas) may be detected earlier. Both size of
vegetations and infection morphology significantly influence therapeutic decisions(name duration of
antimicrobial treatment and the need for urgent surgical intervention).In otherwise unproven cases,gallium-67
scans or indium-111 leukocyte scintigraphy have reported to be useful in detecting myocardial abscesses or
diffuse infiltration.Their diagnostic impact has not been established so far[45]. The broad- range bacterial
ribosomal DNA(rDNA) gene polymerase chain reaction(PCR),followed by sequencing of either or both of the
partially amplified 16S and 23S rDNA genes, is especially useful when the causative agent is fastidious or
unculturable [46].

VIII. TREATMENT

Antimicrobial therapy. The basic principles of antimicrobial treatment in PVE do not differ from
those for NVE. Some special aspects need to be considered however PVE is usually associated with vegetations
larger than those found in NVE .Consequently antibiotics have to be used in dosages which result in maximum,
on-toxic serum concentrations in order to penetrate the total vegetation. The duration of treatment usually has to
be longer than for the treatment of NVE and should consider vegetation size as determined by TOE as well as
the minimal inhibitory concentration(MIC) of the most efficient combination of antibiotics. Antibiotic
sterilization of large vegetations is likely with an MIC>4pug/ml .Duration of antimicrobial treatment in prosthetic
valve endocarditis with respect to vegetation size and MIC in PVE caused by coagulase-negative staphylococci
complex interaction between the microorganism and the synthetic material-for example irreversible adhesion
and production of biofilm which inhibit the host defense mechanism-protects against antimicrobial treatment
and makes antibiotic sterilization extremely difficult[47,6].
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The presence of (micro) abscesses is likely in PVE caused by coagulase-negative staphylococci, and
triple therapy including rifampicin(900 mg/day divided into three doses) is recommended[48].Rifampicin is
actively taken up by granulocytes and becomes effective against intracellular staphylococci and staphylococci
inside the abscesses [49].When PVE is clinically apparent and blood cultures are not yet positive empiric
treatment should be initiated with vancomycin and gentamicin[8].

Antithrombotic treatment. Antithrombotic treatment in patients with PVE has been discussed widely.
There seems to be a consensus that oral anticoagulants treatment should be suspended and replaced by
intravenous heparin. The dosage of heparin depends on the presence of secondary complications (for example
thrombocytopenia) and varies between 7-430U/kg body weight. Low molecular weight heparins
mayadvantageous,as side effects (especially thrombocytopenia) are less frequent [50].

Surgical intervention. If PVE is complicated, it has to be decided whether medical treatment should
be continued or urgent surgical intervention is required. The indications for surgery in PVE are similar to those
in NVE large (>10mm) mobile vegetarians thrombolic events with vegetations ,sepsis persisting for more than
48 hours despite effective antibiotic treatment(guided by blood cultures and MICs)and acute renal failure. A
cerebral embolic event is not a contraindication for open heart surgery provided that there is no cerebral
hemorrhage and the time between embolic event and surgery is short (<72 hours)so that the blood- brain barrier
can be expected not to be significantly disturbed[51]. Periprosthetic dehiscence with or without myocardial
failure has a poor prognosis. If congestion is not promptly removed by medical treatment, surgical intervention
is mandatory. Allograft aortic root replacement is valuable technique in the complex setting of PVE with
involvement of the periannular region [52]

Mortality in PVE. Prognostic factors identified by multivariate analysis is independently associated
with higher mortality rate [5].These factors have been completely or partially confirmed by several
groups[34,35].The type of valve, the position of the prosthesis, and time of onset of infection have not been
identified as independent factors to mortality [5,35].

IX. CONCLUSION
High incidence of PVE within first year of valve replacement.PVE is a frequent indication for surgery.

Treatment for PVE and NVE is the same, although PVE have larger vegetations.
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