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Pestome. WHdekunosunsaT eHgokapauT (VIE) e 3abonsiBaHe Ha eHpokapa Ha CbpLETO M Ha ronemuTe ChaoBe, KaTo MHAeEK-
umaTa 3acsra CbpAaeyHUTe Knanu (HaTUBHU UMK NPOTE3HW) W NOAKNANHUTE CTPYKTYPK, a Npe3 NocnefHUTe HSKOMKo
[ECeTUNeTUs U HanMuYHU BbTPEChPAEYHM MOCTOSIHHW YCTPONCTBA UMW KaTeTpu. ToBa € xuBoTO3acTpallasalla 6o-
NeCT, C LUMPOKO pa3npocTpaHeHne no uenus cesat. ME e onucaH 3a mbpsu mbT npeay 350 r., HO He cnupa fa bbae
OTPOMHO NPeAM3BMKATENCTBO 3a NeKapuTe MO HAKOMKO NpuynHU. MbpBo — VE e BugonsmeHsiwa ce 6onect. B Hawum
AHU NPOMITbT Ha nauueHTUTe ¢ VIE € 3HauMTenHo NpoMeHeH Mo OTHOLLEHWe Bb3pacT, Npeapasnonaralys gaxktopu,
MMKPOBMONOrMYeH NPUYMHUTEN, KITMHUYHA KapTWHA, YCNIOXHEHMS!, TepaneBTUyeH noaxod. BTopo — Bbnpeku cbepe-
MeHHWUTE 00pa3Hu U MUKPOOMONOTMYHM METOAM AMarHocTUKaTa YeCcTO CpeLla Cepuo3Hu 3aTpyaHeHUs u 3abaBsHe.
TpeTto — noaobpeHneTo B MEAMKAMEHTO3HOTO M XUPYPIMYHOTO NEYEHNE NPe3 NOCMEAHNTE JeCETUNETUS HE MPOMEHS!
HWBaTa Ha CMBPTHOCT M TEXKN YCNOXHEHMS. [03HaBaHETO Ha CbBpeMeHHUs npodun Ha nayneHTute ¢ UE, nomara 3a
HaBPEMEHHATa W TOYHA AMarHo3a, KOSITO € KIio4Y0Ba 3a 3anoyBaHe Ha afekBaTHO NledeHune. PaHHaTa naeHTudmkaums
Ha BUCOKOPWCKOBMTE MaLMEHTI € BaxHa 3a TepaneBTUYHNS Noaxod, 0COOEHO NMpW B3eMaHe Ha peLleHmne 3a onepa-
TMBHO NneyeHne. ToBa e CBbP3aHO C HamarnsBaHe Ha BbTPebOnHUYHaTa CMBPTHOCT W nofobpsiBaHe Ha AaneyHaTta
NpOrHo3a Ha nauueHTuTe..
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Abstract. Infective endocarditis (IE) is a disease of the endocardium of the heart and the endocardium of the great vessels,

with infection affecting heart valves (native or prosthetic) and subvalvular structures and, in the last few decades,
indwelling intracardiac devices or catheters. It is a life-threatening disease with a wide distribution worldwide.
IE was first described 350 years ago, but it continues to be a huge challenge for doctors for several reasons.
First — |IE is a changing disease. Nowadays, the profile of patients with IE has significantly changed in terms of
age, predisposing factors, microbiological causative agent, clinical picture, complications, therapeutic approach.
Second, despite modern imaging and microbiological methods, diagnostics often encounter serious difficulties
and delays. Third, the improvement in medical and surgical treatment in recent decades has not changed the rates
of mortality and severe complications. Knowing the current profile of patients with IE helps in timely and accurate
diagnosis, which is key to starting adequate treatment. Early identification of high-risk patients is important for
the therapeutic approach, especially when deciding on operative treatment. This is associated with a reduction in
in-hospital mortality and an improvement in the long-term prognosis of patients.

Key words: infective endocarditis, diagnosis, treatment

Address Bistra Dobreva-Yatseva, MD, Clinic of Cardiology, 12th floor, UMBAL “Sv. Georgi”, 66 Peshtersko Shossei Blvd. BG -
for correspondence: 4002 Plovdiv, e-mail: bistra0806@yahoo.com



WHpeKLMo3eH eHaoKapanT — CbBpEMEHEH Npodun

93

BbBEOQEHMUE

3a npbB NbT 3abonsBaHETo € onMcaHo B cpeara
Ha XVI Bek ot Jlazap Pusepe [1], HO UCTUHCKN TNacbk B
pa3bupaHeTo 1 nscnenBaHeTo Ha Tasu 6onecT gasa Cbp
Yunam Ocnep. B nekums B Kpanckmsi nekapcku Konex
B JloHaoH npes 1885 r. Ton Hapuya 3abonsiBaHETO ,Ma-
NWTHEH eHOoKapauT* 1 AaBa Ha4yanoTo Ha cucTemaTtuy-
HW n3cneggannsa. Owe ToraBa Ton 0T6ens3ea, Ye Mma
Marnko 3abonsiBaHus, 3a KOMTO CbLUECTBYBAT TOSIKOBA
TPYAHOCTW MPU OUArHOCTULMPAHETO MM, KaKbBTO € Ma-
TNIUTHEHUSIT EHOOKAPAUT, U Ye YacT OT Tean TPYAHOCTHM ca
Ha npakTuKa HenpeoaonMmu.

W no gHec BbNpekn Hanpeabka B NpeBeHuusITa, an-
arHoctukarta, MeamkamMeHTO3HOTO U XUPYPIrnM4HOTO Je-
yeHue NE octaBa xnBoTO3acTpalLaBaLlo 3abonsisaHe ¢
BMCOKa BonecTHOCT 1 cmbpTHOCT A0 — 30% [2].

EnupEMuonorua

WNE e cpaBHuTenHo psigka Gornect ¢ roguiiHa 3a-
bonesaemoct 4-13/100 000 pywwm [3]. 3a cpaBHeHue
cnydyauTte Ha ocTbp nepukapaut ca 28/100 000, oc-
Tbp Muokapant — 22/100 000, ocTbp MUOKapAEH WH-
dapkT-218/100 000 3a rogmHa [4].

3abonsiemocTTa 3aBucK OT reorpaddCKoTo MONoXe-
HWe, CoUManHO-MKOHOMMYECKOTO CbCTOSIHME Ha CTpa-
HaTa u Buaa npoy4dsaHe. [NpoyusaHeto Global Burden
of Disease (GBD) Study ot 2019 r. Bknto4Ba faHHU OT
204 cTtpaHu n pervoHu, 3a nepuoga 1990 go 2019 r. n
obxeawa 1 090 527 cnyyasa Ha MIE, oT kouTo 66 322
cMbpTHY [5]. TnobanHo cnyyaute Ha WE Hapacteat
oT 9,91 Ha 13,8 /100 000 npe3 nocneaHute 30 r. ToBa
yBENMUYEHNE € HAN-roNsaMo 3a CPedHO M BUCOKO pas3Bu-
TUTE CTpaHu npes uenusa nepuog ot 1990 oo 2019 r. —
11.4/11.1/100 000. Han-manko crnyyau ca peructpupa-
HK B cnabo passuTtute ctpaHn — 7.39/100 000. Cnopep
GBD, TponuyHa NatuHcka Amepuka, HOxHa JlatuHcka
Awmepuka n Kapnbute ca cpen permoHuTe ¢ Han-ronsimo
yBenuyeHne — ot 18.72 Ha 24.25/100 000 aywm roguniu-
HO. B KOHTpacT, perMoHuTe ¢ Han-H1CcKa 3abonsemocT
ca LeHTtpanHa Asusa, MstouyHa u LleHTpanHa Adbpuka
— oT 6.35 Ha 6.89/100 000 roguwHo. Pasnukute B 3a-
fbonsiemocTTa B pa3nuyH1UTE PErMoHn e o 7 MbTu, KaTo
Hai-Bucoka € B CenHT Jlyuna 35.83/100 000. Owe 9
CTpaHu ca ¢ npesuwaBaHe Hag 25/100 000 cniyyas ro-
avwHo — MpeHaga, bapbagoc, BUpmk1MHCKUTE OCTPOBM,
Kocta Puka, MoHako, Bepmyaute, Baxamute, Ypyrean
n Amarika. Cnyyam nog 6,5/100 000 ca peructpupanu B
[eceT cTpaHu, BknouBanku KuprucrtaH, AsepbangxaH,
TiopKMeHnCTaH 1 ap.

Mo-BncokaTta 3abonseMocT B CpegHO U BUCOKO pas-
BUTUTE MKOHOMWYECKM CTPaHW npes nocnegHute 3 ge-
Kaau ce CBbp3Ba CbC cregHute hakTopmn — Hamansea-
He Ha peBMaTUYHUTE CbPAEYHM NMOpoUW, YBENMYaBaHe

INTRODUCTION

The disease was first described in the middle of
the 16th century by Lazarus Rivere [1], but Sir Wil-
liam Osler gave a real impetus to the understanding
and research of this disease. In a lecture at the Royal
College of Physicians in London in 1885, he called
the disease "malignant endocarditis" and initiated sys-
tematic research. Even then he noted that there are
few diseases for which there are so many difficulties
in diagnosing them as malignant endocarditis, and
that some of these difficulties are practically insur-
mountable.

To this day, despite advances in prevention, di-
agnosis, drug and surgical treatment, IE remains a
life-threatening disease with high morbidity and mor-
tality, up to 30% [2].

EPIDEMIOLOGY

IE is a relatively rare disease, with an annual in-
cidence of 4-13/100,000 people [3]. For comparison,
the cases of acute pericarditis are 28/100,000, acute
myocarditis — 22/100,000, acute myocardial infarction
—218/100,000 per year [4].

The incidence depends on the geographical lo-
cation, the socio-economic status of the country and
the type of study. The 2019 Global Burden of Dis-
ease (GBD) Study included data from 204 countries
and regions for the period 1990 to 2019 and covered
1,090,527 cases of IE, of which 66,322 were fatal
5. Globally, the incidence of IE has increased from
9.91 to 13.8/100,000 over the past 30 years. This in-
crease was greatest for middle and high developed
countries over the entire period from 1990 to 2019
— 11.4/11.1/100,000. The most — few cases are reg-
istered in underdeveloped countries — 7.39/100,000.
According to the GBD, Tropical Latin America, South
Latin America and the Caribbean are among the re-
gions with the largest increase - from 18.72 to 24.25
/100,000 people per year. In contrast, the regions with
the lowest incidence are Central Asia, East and Cen-
tral Africa — from 6.35 to 6.89/100,000 per year. The
difference in incidence in different regions is up to 7
times, the highest being in St. Lucia 35.83/100,000.
Another 9 countries have an excess of more than
25/100,000 cases per year — Grenada, Barbados,
Virgin Islands, Costa Rica, Monaco, Bermuda, Baha-
mas, Uruguay and Jamaica. Cases below 6.5/100,000
have been reported in ten countries, including Kyrgyz-
stan, Azerbaijan, Turkmenistan, etc.

The higher morbidity in the medium and highly de-
veloped economic countries during the last 3 decades
is associated with the following factors - decrease in

rheumatic heart diseases, increase in degenerative
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Ha [ereHepaTuUBHUTE CbPAEYHM MOPOLM, 3acTapsiBaHe
Ha HaceneHneTo, NoBULLEHA KOMOPOUOHOCT, HapacTBa-
He Ha npote3nus VE, guBaic-acounnpanms VIE, xemo-
Omanusa, UHTPaBEHO3HW KaTeTpu, MMYHOCYNpecrpaHu
naumMeHTN, OHKONOrMYHO BOMNHW, AMabeTnUN N NHTpaBe-
HO3HW HapkoMaHu [6, 7]. Huckarta 3abonsieMocCT B HSIKOM
MKOHOMMYECKM crnabo pa3BuTK CTpPaHK Ce CBbp3Ba C An-
arHOCTMYHM 3aTpyOHEHMS U HEODXOAMMOCTTaA OT MHTEp-
aucuunnmHapHa konadopauusi.

Ha cpur. 1 ca npegctaBenn cnyyante Ha UE rognw-
HO 3a Bbnrapusa 3a nepuoga 2016- 2021 r. (no gaHHM
Ha H3OK).

heart diseases, aging of the population, increased co-
morbidity, increase in prosthetic |E, device-associated
IE, hemodialysis, intravenous catheters, immunosup-
pressed patients, cancer patients, diabetics and intra-
venous drug addicts [6, 7]. The low incidence in some
economically underdeveloped countries is associated
with diagnostic difficulties and the need for interdisci-
plinary collaboration.

On Fig. 1 we presents the cases of IE per year for
Bulgaria for the period 2016-2021 (according to data
from the National Health Service — NHS)
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Fig. 1. Total number of patients with IE in Bulgaria by years — 2016-2021, according to data from the NHS

[OaHHnte 3a KapaumnornyHa knvHuka Ha YMBAII
,CB. leoprn® — lNnoeauB., 3a nepmnoga 2006-2016 r. ca
119 G6onHum 1 3a nepmoga 2016-2022 r. ca 151 GonHw.

MPOPUNAKTUKA

JlornyeH e BbNpoCcbLT Aanv HabmwpasaHata TeH-
OeHUMst Ha yBenuyaeaHe Ha 3abonsiemMocTTa He e no-
cnegvua OT MpoMsiHata B MpenopbkuTe 3a aHTubuo-
TMYHaTa npocdunaktnka Ha ME B cBeToBeH Mmalyab.
Tean npenopbkn Bsxa NOANOXEHV Ha peBu3nsa nopaau
HapacTBawiaTta ynotpeba Ha aHTubuotuum (AB), Hapa-
ctBawata Ab pesnCTEHTHOCT Ha MUKPOOPraHU3MUTE,
NPOMEHEHNs1 MUKPOBUonornyeH npodun ¢ ysennyaea-
He Ha CTaUIIOKOKMTE Y HamarsiBaHe Ha CTPENTOKOKUTE
kato npuumHuTenu. OrpaHM4yaBaHETO Ha MokasaHusTa
3a aHTMOMOTMYHa npodmnakTika 3ano4ysa npes 2002
r., BCNeacTBMe Ha NPOMeEHUTE B NaToU3NONOrM4HUTE
CXBallaHuWs U HanpaBeHunTe aHanuan puck—nonaa. Cera
nma 3HauMTenHu 4oKasaTencTea, Ye npexoaHara bakre-
pYeEMMUS € YeCTO CpeLLaHa npy HOPMarHU exXeaHEeBHU
OEVHOCTM, BKITHOYUTENHO MUEHE Ha 3bbu, NoyncTBaHe
C KOHeL, M JbBYEHE Ha XpaHa u ehrKacHOCTTa Ha aHTU-
MUKpobHaTa npocunaktnka e HemspecTHa [8]. Cnepo-
BaTenHo puckbT oT VMIE BEpOSTHO e CBbp3aH Mo-CKopo

The date for UMBAL “St. Georgi” — Plovdiv for the
period 2006-2016 are 119 patients and for the period
2016-2022 are 151 patients.

PREVENTION

It is logical to ask whether this trend of increas-
ing morbidity is not a consequence of the change in
recommendations for the antibiotic prophylaxis of IE
worldwide. These recommendations have undergone
revision due to the increasing use of antibiotics (AB),
the increasing AB resistance of microorganisms,
the changed microbiological profile with an increase
in staphylococci and a decrease in streptococci as
causative agents. Limitation of indications for anti-
biotic prophylaxis began in 2002, following changes
in pathophysiol ogic perceptions and the risk-benefit
analyzes performed. There is now considerable ev-
idence that transient bacteremia is common during
normal daily activities, including brushing, flossing,
and chewing food, and the efficacy of antimicrobial
prophylaxis is unknown 8. Therefore, the risk of IE is
likely to be more with cumulative low-grade bactere-
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C KyMyraTMBHaTa HUCKOCTENeHHa BakTepnemms B exe-
[OHEBHUS XMBOT, OTKOJKOTO CbC CropagnyHaTa BUCOKO-
cTeneHHa bakTepvemusi creq AeHTanHu npouenypu.

PvkoBogcteata Ha ESC ot 2009 n 2015 r. npeno-
pbyBaT CTOMAaTofIorMyHa NpodunakTMka camo 3a naum-
€HTUTEe C Han-BUCOK puUCK OT passuTune Ha VIE [9]. Toea
ca: NauMeHTn C KnanHa npoTtesa unu npoTe3eH matepu-
ar, u3nonseaH 3a KnarHa PeKoHCTPyKuusa (oTHacsa ce
N 3a TpaHCKaTETbPHO UMMNAHTUPAHM NPOTE3N U XOMO-
rpadToBe); NaumMeHTn ¢ npegwectsaw, VIE; nauneHTtu ¢
HEKOPUIMpPaHW LUMaHOTUYHW BPOOEHM CbpaeqHn Bone-
CTU 1 LA, C LMaHOTMYHM BPOOEHMN CbpaeYHn borecTw,
KOMTO MMaT MoCTOMepaTvBHM ManuaTvBHM LUBHTOBE,
KOHAUTU unn gpyrm npotesn. MNpenopbkute Ha AHA/
ACC ot 2007 . ca uaeHTUYHWN.

Michael L. Williams [10] ny6nukysa npe3 2021 r. cuc-
TemaTtuyeH o63op Ha edhekTa OT Te3n MPOMEHU B Nperno-
pbknUTe Bbpxy rmobanHata yYectota Ha ME. BknioyeHu
ca 16 npoyyBaHug, otynTalim Hag 1,3 MIH. criyyam Ha
ME. Kato uysano yectotarta Ha VIE cnep aktyanusauunte
Ha HaCoKMTe ce e yBenuyuna B CBEToBeH mallab. TeH-
OeHumnTe 3a npegnucBaHe Ha Ab ca Hamanenu KakTo
npu NaumMeHT C yMEpEeH, Taka M Mpu BUCOKOPMCKOBU
nauveHTn crej akTyanusaumsita Ha MpenopbKuTe.
OrpaHnyaBaHeTo Ha AB nmpodmnakTuka camo Oo Bu-
COKOPUCKOBW NaUMEHTN He e OOBENo A0 yBenuyaBaHe
Ha 4JecToTaTa Ha cTpenTtokokoBus MIE B nonynauuunte
Ha CeBepHa Amepuka. MogobHn ca gaHHUTe oT Obe-
OWHEeHoTo KpancTteo 3a nepuoga 2000-2010 r., kouto
He nokassaT MoBULLABaHe Ha YecToTaTa Ha CTPENTOKO-
koBusa VE [11]. Joka3aTencTBoTo 3a Bb3AENCTBUETO Ha
orpaHnyaBaHeTo Ha Ab npodunakTnka BbpXy YecToTa-
Ta Ha VE Bce olle He e ACHO 3a ApyruTe nonynaumu.
Heobxoammu ca 6baeLym nonynawmMoHHM NpoyYBaHus ¢
KopurmpaHa yectota Ha ME, YecTtoTa Ha npeanvceBaHe
Ha AB npodunakTvka n naeHTuuKaunaTa Ha ToYHUS
naToreH 3a No-HaTaTbLUHO OYepTaBaHe Ha KOHcTaTaum-
uTe B OCTaHanmTe PermoHu.

JEMOrPA®CKM NOKASATENU

MbxeTe ca no-4ecTo 3acerHatu — oo 2/3 ot crnyyvam-
Te, KaTo TOBa He ce NpoMmeHsi npes roanHuTe. CpegHata
Bb3pacT Ha nauneHtute ¢ VIE ce e yBenvumna 3Hauu-
TENHO Npe3 NOCrNegHUTE HAKOSMKO AeceTuneTusi. Hanpu-
Mep naumeHtTute ¢ UIE, konto ce saBsaBaTt B GonHuuata
Johns Hopkins, npe3 1926 r. ca nog 30 roguHu [12]. 3a
pasnvka OT TsX MoBeyve OT MOSioBMHaTa OT CbBPEMEH-
HUTe naumeHTn ¢ VE ca Hapg 50 roanHun. B npoy4yBaHeTo
EURO-ENDO cpeaHaTta Bb3pacT € 59 r., kato 46% ot
TAx ca Hag 65 r. [13]. MNMogobHM ca akTyanHuTe OaHHW
W OT OpYrY UKOHOMUYECKU pa3BUTU CTpaHu: dpaHums
— 69 r. [14], Anonusa - 69,1 r. [15], KaHaga — 56 . [16],
Wcnanua — 61,8 1. [17], MopTyranusa — 68,3 1. [18], KOxHa
Kopes — 56 1. [19]. 3a Hawwms LeHTbp cpeaHaTa Bb3pacT

mia in daily life than with sporadic high-grade bacte-
remia after dental procedures.

The 2009 and 2015 ESC guidelines recommend
dental prophylaxis only for patients at highest risk of
developing IE [9]. These are: patients with a pros-
thetic valve or prosthetic material used for valve re-
construction; (this also applies to transcatheter im-
planted prostheses and homografts); patients with
previous |E; patients with uncorrected cyanotic con-
genital heart disease and those with cyanotic con-
genital heart disease who have postoperative pallia-
tive shunts, conduits or other prostheses. The 2007
ANA/ACC recommendations are identical.

Michael L. Williams [10] published in 2021 a sys-
tematic review of the effect of these guideline chang-
es on the global incidence of IE. Sixteen studies re-
porting over 1.3 million cases of IE were included.
Overall, the incidence of IE has increased worldwide
since guideline updates. AB prescribing trends have
decreased in both moderate- and high-risk patients
since the guideline update. Limiting AB prophylaxis
to only high-risk patients has not resulted in an in-
crease in the incidence of streptococcal IE in North
American populations. Similar were the results from
the United Kingdom for the period 2000-2010, which
showed no increase in the incidence of streptococ-
cal IE 11. The evidence for the impact of limiting AB
prophylaxis on the incidence of IE is not yet clear for
other populations. Future population-based studies
with adjusted incidence of IE, frequency of prescrib-
ing AB prophylaxis and identification of the exact
pathogen are needed to further delineate the find-
ings in other regions.

DEMOGRAPHIC INDICATORS

Men are more often affected, up to 2/3 of the cases,
and this does not change over the years. The average
age of patients with |E has increased significantly over
the past few decades. For example, patients with IE
presenting to the Johns Hopkins Hospital in 1926 were
under 30 years of age [12]. In contrast, more than half
of modern IE patients are over 50 years of age. In the
EURO-ENDO study, the average age was 59 years,
with 46% of them over 65 years old [13]. Current data
from other economically developed countries are sim-
ilar: France — 69 years [14], Japan — 69.1 years [15],
Canada — 56 years [16], Spain — 61.8 years [17], Por-
tugal — 68.3 years [18], South Korea — 56 years [19].
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e 67 1. n65% ca mbxe. MHOXeCTBO hakTopym ca gonpu-
Hecnu 3a ToBa MPOMEHSILLO Ce Bb3pacToOBO pasnpene-
fNeHne B CTpaHUTE C BUCOK XM3HEH cTaHgapT. [MTbpBo,
npegpasnonarawute CbpaeYHN PUCKOBU hakTopu B
MHOrO OT Te3n CTpaHu ce M3MEeCTMXa OT PeBMaTUYHU
KnanHu 6onecTtu, KOUTO ce HabngaeaTt NPearMHO Npu
Mraauv naumeHTn, KbM AereHepaTtuBHO KnarnHo 3abons-
BaHe, KOETO Ce cpeLla [MaBHO Npu Bb3pacTHUTE Xopa.
Bb3pacTTta ocTtaBa No-HMUCKa B MKOHOMMUYECKM MO-Chna-
00 pa3BMTUTE CTPaHU, KbOETO AOMUHMpALLTE Npegpas-
nornarawim akTopu octaBaT pPeBMaTvyHW WU BPOLEHU
CbPAEYHM MOPOLM, KAKTO M yBEMWYEHNETO Ha i.v. Hap-
KomMaHus. NncTpaums Ha ToBa e npoyyBaHe B NHOus
3a 11-roguweH nepuog, B KOETO cpegHata Bb3pacT Ha
nauneHtTute e 34,1 r. ¢ npegpasnonarawmte akropu:
peBmaTtuyeH cbpaedeH nopok — 20%, 1 MHTpaBeHO3Ha
HapkomaHust — 30% [20]. MNogobHu ca gaHHuTE U oT
WpaHn — 39,7 r. [21], BuetHam — 37,6 r. [22], MakucTtaH
— 46,9 r. [23]. BTopo, Bb3pacTTa Ha HaceneHWeTo ce e
yBenuymuna ctabunHo. TpeTto, CpaBHUTENHO HOBUAT BUA
ME, cBbp3aH CbC 3AapaBeonasBaHeTo, KOMTO 3acsra
HEeMnponopLMOHanHO Mo-Bb3pacTHUTE XOopa, Ce MNOosiBU
BTOPUYHO Cref BbBEXOAHETO Ha HOBM TepaneBTUYHU
MOZarHOCTM KaTO MHTPaBacKynapHu KateTpu, NIMHWK 3a
XvnepanumeHTaumns, CbpAeYHN YCTPONCTBA 1 AManmns-
HW LUIbHTOBE.

Knacnoukauumsa

Wmarikn npeosua Te3n HOBU TeHAeHUMM, knacudum-
KauumMTe OT MMHanoTo, 6asnpaHn Ha TexecTTa Ha npe-
3eHTauusa 1 CKOpOCTTa Ha nporpecust Ha 3abonsBaHe-
TO — OCTpa M NOAOCTPa/XPOHMYHA, BEYe ca OCTapernu.
BmecTo ToBa MHMEKLMO3HUAT eHOOKapauT ce Knacu-
duumpa cnpssMo HanMYMeTo UM OTCbCTBUETO Ha WH-
TpakapauanHo Yy)Xao TAo, KakTo 1 criopeq HauMHa Ha
MHeKkTMpaHe. Tasn knacudurkaums Ha MHAEKLMO3HUS
€eHOoKapauT e CBbp3aHa CbC crieundurkntTe Ha Bcsika
rpyna, KOMTO OKa3BaT BMUSHUE BbPXY OUArHOCTUYHUTE
1 ne4yebHNTE noaxoau, NpeanprMemMalLm ce NP KOHKPET-
HUSA naumneHT (tabn. 1).

PUCKOBU ®AKTOPU

MouTn BCeKM BUA CTPYKTYPHO CbpaeyHO 3abonsisa-
He MOXe Ada e npegpasnonaraly gaktop 3a VE, kakto
N HSAKOW W3BbHCBbPAEYHU CbCTOsHMA. Habmopasa ce
NpomMsiHa B pasnpeneneHneTo 1 3Ha4eHNETO UM, CbLLO
Taka gedvHUpaHe Ha HOBY (haKToOpu KaKTo CbobOpasHo
NCTOPUYECKUS X0 Ha OonecTtTa, Taka M CnpsiMo couu-
arnHo-MKOHOMUYECKOTO CbCTOSIHWE Ha CTPaHUTE N TAX-
HOTO reorpad)CKko pasnonoxeHue.

1. PeBmatunyeHn cbpgedeH nopok (PCI1). Tosa e
Han-yecTaTa OCHOBHa Ne3nsi B MMHAmNoTo, a Han-4ec-
TO e 3acerHata muTpanHata knana [24]. B passutu-

For ours center the mean age is 67 years and 65%
were male. Many factors have contributed to this
changing age distribution in high-living countries.
First, the predisposing cardiac risk factors in many
of these countries have shifted from rheumatic val-
vular disease, which occurs predominantly in young
patients, to degenerative valvular disease, which
occurs mainly in the elderly. Age remains lower in
economically less developed countries, where the
dominant predisposing factors remain rheumatic and
congenital heart disease, as well as the increase in
i.v. drug addiction. An illustration of this is a study in
India over an 11-year period, where the mean age of
patients was 34.1 years with the predisposing fac-
tors — rheumatic heart disease — 20% and i.v. drug
addiction — 30% [20]. Similar are the data from Iran —
39.7 years [21], Vietham — 37.6 years [22], Pakistan
—46.9 years [23]. Second, the age of the population
has increased steadily. Third, the relatively new type
of healthcare-associated IE, which disproportionate-
ly affects older adults, has emerged secondary to the
introduction of new therapeutic modalities such as
intravascular catheters, hyperalimentation lines, car-
diac devices, and dialysis shunts.

CLASSIFICATION

With these new trends in mind, the classifica-
tions of the past based on severity of presentation
and rate of disease progression — acute and sub-
acute/chronic — are now obsolete. Instead, infective
endocarditis is classified according to the presence
or absence of an intracardiac foreign body as well
as the mode of infection. This classification of in-
fective endocarditis is related to the specificities
of each group, which influence the diagnostic and
treatment approaches undertaken in the particular
patient (Table 1).

RISK FACTORS

Almost any type of structural heart disease can be
a predisposing factor for IE, as well as some extra-
cardiac conditions. There is a change in their distribu-
tion and importance, as well as the definition of new
factors, both according to the historical course of the
disease and according to the socioeconomic status of
the countries and their geographical location.

1. Rheumatic heart disease (RHD) was the most
common underlying lesion in the past, and the mi-
tral valve was the most commonly affected [24]. In
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Ta6bnuua 1. Knacudukaumsa Ha UE // Table 1. Classification of IE

UE cnopepa Bnaa knana

IE - valve type |IE — affected side

UE - 3acerHaTta nonoBuHa

UE - HauuH Ha nHdekTupaHe
IE — mode of infection

1. E Ha HaTMBHa Knana

1. IE of a native valve 1. IE - left-sided

1. UE - neBocTpaHeH

1. NpupodbuT B obEecTBOTO
1. Acquired in society

2. UE-npoTe3eH
A) paHeH < 1 1. oT onepauusTa
B) kbceH > 1 1. oT onepaumsaTa
2. IE-prosthetic
A) early < 1 year from the operation;
B) late >1 year from surgery

2. IE - right sided

2. IE — pecHocTpaHeH

2. CBBbp3aH CbC 34paBHU FPUXU
A) HosokommnaneH
B) HeHosokomunaneH
2. Health care related
A) Nosocomial
B) Non-nosocomial

3. UE Ha nHTpakapauanHu ycTponcTea
3. IE of intracardiac devices

3. KombuHupaH
3. Combined

3. VE npu u.B. HapKoMaHu
3. IE at i.v. drug addicts

Te CTpaHu OenbT Ha criydyauTe, CBbp3aHW C peBMa-
TUYHUTE CbpAeYHn 3abonsBaHus, € Hamanan 8o 5%
UIn No-mMarko npes nocregHuTe 2 aecetTuneTus, kato
Han-4eCTO 3acerHaTta e aopTHaTta knana [25]. B pas-
BMBALLNTE CE CTpaHU obavye peBMaTUYHOTO CbPAEYHO
3abonsiBaHe oOCTaBa HaW-4eCcTUAT npegpasnonaratiy
puckoB ¢aktop 3a WE [24]. Hanpumep meTaaHanua
3a Adpuka, nybnukysaH 2022 r., cbobwaBa 3a 52%
cnyydaun Ha PCI, UHgusa — 20%, Cayagutcka Apabus —
15%, JlatnHcka Amepuka — 13% [20, 26-28]. 3a cpas-
HeHne B International Collaboration on Endocarditis
— Prospective Cohort Study (ICE-PCS) [2] cnyyauTe c
PCI1 ca 3%, a no gaHHM Ha HaWns LeHTbp — 2,6%.

2. MpoTesHuTe Knanu 1 BbTPeCbpaeyYHUTE YCTPOK-
CcTBa (NOCTOSIHHM MEeNCMenKbpU U KapguosepTep-ae-
punbpunaTopn, NOMOLLHM NEBOKAMEPHU YCTPUACTBA)
ca 3Hauyumun puckosu ¢aktopu 3a ME. YectoTtata Ha
UMMNaHTUpaHe Ha Te3n YCTPOWCTBa Ce € yBenu4una
OpaMaTu4HO npe3 MOoCrefHNTe HSAKOMKO AeceTune-
Tns. CnegoBaTenHo NpPOTE3HUTE KManu U yCTPOoWCTBa
ca HapacTBal, gan ot cnyyamte Ha WE [29]. Tyk ce
npuuncnsaear u cnyydamte Ha VIE cnepg TAVI (TpaHcka-
TETbPHa aopTHa KnanHa uMmnnaHtauus). Hanprumvep B
ICE-PCS ot 2781 nauweHTn oT 25 cTpaHu Cc gnarHo-
ctmumpaH WME, egHa neta ca umanu npoTtesHa knana
n 7% ca nmanu CbpaeyHo yCTponcTeo [2]. B npoyy-
BaHeto EURO-ENDO ot 3116 naumeHtn 30,1% ca c
npoTteseH knaneH eHgokapaut n 9,9% ca ¢ UE Ha Bb-
TpekyxuHHu yctporictea [13]. Cnopen meTaaHanms 3a
Typums ot 2019 r., ob6xBawawy, 1270 gywm, NpoTE3HUAT
WE e 28% [30].

B Hawws ueHTbp 3a nepuoga 2016-2022 r. npoTte-
3eHusa VIE e 31,2% u gmeaic-acounnpanms — 1,3%.

3. BpogHusaT cbpgedeH nopok (BCIT) cblio Boan
0o nosuLleH puck ot UE. MNponanchT Ha MuTpanHaTta
knana v bukycnugHaTta aopTHa Knamna ca Har-4yecTute
npeapasnonarawy CbCTOSHUSA OT BPOAEHUTE MOPOLIN.
B npoyusaHeTo ICE-PCS, cnomeHato no-rope, 12% ot
2781 nauuneHTtn ¢ guarHosa VIE ca umanu nognexaiio
BpoAeHo cbpaeyHo 3abongsare [2]; B8 EURO-ENDO ¢
BCIM ca 11,7% [13]. Bucok npueHT Ha BCI1 cbobuyaBat

developed countries, the proportion of cases asso-
ciated with rheumatic heart disease has declined to
5% or less over the past 2 decades, with the aortic
valve most commonly affected 25. However, in de-
veloping countries, rheumatic heart disease remains
the most common predisposing risk factor for IE. 24
For example, a meta-analysis for Africa published in
2022 reported 52% cases of RHD, India — 19%, Sau-
di Arabia — 15%, Latin America — 13% [20, 26-28].
In comparison, in the International Collaboration on
Endocarditis—Prospective Cohort Study (ICE-PCS)
[2] cases of RHD were 3%. In our center we found
2,6% of RHD IE.

2. Prosthetic valves and intracardiac devices
(permanent pacemakers and cardioverter defibrilla-
tors, left ventricular assist devices) are significant
risk factors for IE. The frequency of implantation of
these devices has increased dramatically over the
past few decades. Consequently, prosthetic valves
and devices account for an increasing proportion of
IE cases [29]. Cases of IE after TAVI (transcatheter
aortic valve implantation) are also counted here. For
example, in the ICE-PCS of 2781 patients, from 25
countries, with diagnosed IE, one fifth had a pros-
thetic valve and 7% had a cardiac device [2]. In the
EURO-ENDO study of 3116 patients — 30.1% had
prosthetic valve endocarditis and 9.9% had IE on
intracavitary devices [13]. Meta-analysis for Turkey,
from 2019, covering 1270 people, prosthetic IE was
28% [30].

In our center for the period 2016-2022 prosthetic
IE was 31,1% and devices-associated was 1,3%.

3. Congenital heart disease (CHD) also leads
to an increased risk of IE. Mitral valve prolapse and
bicuspid aortic valve are the most common predis-
posing conditions of congenital malformations. In the
ICE-PCS study mentioned above, 12% of 2781 pa-
tients diagnosed with IE had underlying congenital
heart disease 2; in EURO-ENDO with ventriculare
septum defect (VSD) are 11.7% [13]. High rates of
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Wuounsa — 45% [20], paH — 28% [21], BuetHam — 19,1%
[22]. MNponancbT Ha MUTpanHaTa knana ce cbobLlaBa
KaTo npeobnagaealla npegpasnonarawia CTPyKTypHa
aHomanus B 7-30% oT HatmBHuA VIE B passuBawuTe
ce gbpxasu [29]. Mo Hawm gaHHM BUKycnuaHa aopTHa
knana uma B 4%, nponanc Ha MuTpanHa knana — 2,6%,
n gpyrn BCIT - 0,7%. Opyru no-pegkn npegpasnona-
raliy BpOOEHN CbCTOSIHUA ca MexaykamepeH aedexT,
OTBOpPEH AYKTYC apTepuosyc, TeTpanoruss Ha dano,
nyriMOHarHa CTeHo3a, XMnepTpodmyHa kapgmomMmmona-
™S W ap.

4. lereHepaTUBHUTE CbPAEYHN NIE3UN UMAT HaN-ro-
naAMO 3HayeHue npu naumeHtute ¢ UE B passutute
ctpanu — go 30-40%, kaTo Te He ca M3BECTHO KIamnHo
3abonsBaHe [12]. Hanpumep npu cepus OT ayToncuu,
Kanumndukauma Ha MUTparnHus KnaneH NpbCTeH e oT-
bensizaHa npu 14% ot naumeHTute ¢ NE, koMTo ca Ha
Bb3pacT > 65 roguHu, KOeTo e MO-BUCOK MPOLEHT OT
TO3U Npu 0bLoTo HaceneHue [31].

5. Ynotpeba Ha MHTpaBeHO3HM HapkoTuum (MBH).
Mo-HoBM aHanu3n Ha HaceneHueTto Ha CALL gemoH-
cTpupaT npogbikaBaliy TEHAEHLMM Ha yBENuYaBaHe
Ha xocnuTtanusauunte Ha VIBH-WE, oo 12-kpaTtHo yBe-
nudenne mexay 2007 r. n 2017 r. B KaHaga cbuwo ce
Habrnogaea pbeT B cnyvam Ha MIBH-UE — 17,6% [15],
Wnoms — 30,1% [20], paH — 14,6% [21], EURO-ENDO
—6,9% [13]. B Hawwusa ueHTbp VIBH-UE € 6,6%.

6. O6LIMpPEH KOHTaKT CbC 3apaBHaTa cuctema. VIE,
CBbP3aH CbC 3paBHU FPUXK, HAapacTBa Npe3 NocreaHu-
Te HSKOJKO AECETUNETUsSI, 0COOEHO B pa3BUTUTE CTpaHu
[2]. Hanpumep egHa TpeTa OT CKOPOLLHa NPOCNEKTMBHA
MynTUHaUMOHanHa rpyna ot 1622 naumeHTu ¢ HaTUBEH
knaneH ME n 6e3 aHamHe3a 3a MHTPABEHO3HW HApKO-
TMum ca umanm VE [32], cBbp3aH CbC 30paBHU TPUDKA.
TpsbBa aa ce oTOenexm 1 BUCOKUAT NPOLIEHT NaLUeHTU
Ha xemoamanuaa (X[). B Hackopo nyGnukyBaHO npoc-
NekTUBHO HabnoaeHne ca BKNoYeHM obLwo 6691 nauu-
eHTn, ot kouto 553 (8,3%) ca 6unmn Ha X[. MNMpeobna-
AaBalmaT MUKPOOPraHn3bM npu Tax e Staphylococcus
aureus (47,8%), cnensaH oT eHTepokokm (15,4%) [32].

7. ViMyHOKOMMpOMETMPaHU NauueHTn — nuua ¢ Ma-
nurHeHo 3abonsBaHe, Ha MMyHOCyMNpecupalla Tepanus,
¢ HIV nHdekumsa n apyrvm umyHogeuumnTHN CbCTOAHUS,
arkoxornM3bM, ca CBbp3aHu C No-BUCOK puck 3a VIE no-
paau otcrnabHan MyHUTET.

MukposUuonorus

TbM Kato puckoBuTEe DAKTOPU Ha NaLMEHTTUTE ce
npomeHaT, Mukpobuonormata Ha VE cbluo ce npomeHs.
Bbnpekn Ye CTpenToKokn U CTaunokokn 3aegHo npes-
ctaengsat npubnuantenHo 80% ot cnyyaute Ha VIE, cb-
OTHOLLIEHNETO Ha Te3n [iBa MUKPOOPraHn3bma Bapupa B
3aBMCUMOCT OT PermoHa 1 ce e NPOMEHUIO C TeYEeHUE Ha
BpemeTo. [Nosisata Ha UE, cBbp3aH CbC 3apaBeonassa-

VSD are reported by India — 45% [20], Iran — 28%
[21], Vietnam — 19.1% [22]. Mitral valve prolapse is
reported as the predominant predisposing structur-
al abnormality in 7-30% of native IE in developing
countries [29]. In our date bicuspide aortic valve is
present in 4%, mitral valve prolapse in 2,6% and oth-
er CHD in 0,7%. Other less common predisposing
congenital conditions are interventricular defect, pat-
ent ductus arteriosus, tetralogy of Fallot, pulmonary
stenosis, hypertrophic cardiomyopathy , etc.

4. Degenerative heart lesions are of greatest im-
portance in patients with IE in developed countries,
up to 30-40%, as they are not known valvular dis-
ease [12]. For example, in an autopsy series, mitral
valve annulus calcification was noted in 14% of pa-
tients with IE who were > 65 years of age, a higher
rate than the general population [31].

5. Injection drug use (IDU). More recent ana-
lyzes of the US population demonstrate continued
increasing trends in IDU-IE hospitalizations, up to
a 12 — fold increase between 2007 and 2017 (151-
154). In Canada, there was also an increase in cas-
es of IDU-IE — 17.6% [15], India — 30.1% [20], Iran —
14.6% [21], EURO-ENDO — 6.9% [13]. In our center
IDU-IE was 6,6%.

6. Extensive contact with the health care system.
Health care-associated IE in particular has increased
over the past few decades, especially in developed
countries [2]. For example, one- third of a recent pro-
spective multinational cohort of 1622 patients with
native valvular IE and no history of intravenous drug
use had healthcare-associated IE [32]. The high per-
centage of hemodialysis (HD) patients should also be
noted. In a recently published prospective observation,
a total of 6691 patients were included, of whom 553
(8.3%) were on HD. The predominant microorganism
in them is Staphylococcus aureus (47.8%), followed by
enterococci (15.4%) [32].

7. Immunocompromised patients — those with ma-
lignant disease, immunosuppressive therapy, HIV in-
fection and other immunodeficiency conditions, alco-
holism, are associated with a higher risk of IE due to
weakened immunity.

MICROBIOLOGY

As patients' risk factors change, so does the mi-
crobiology of IE. Although streptococci and staphy-
lococci together account for approximately 80% of
IE cases, the proportion of these two organisms var-
ies by region and has changed over time. The emer-
gence of healthcare-associated IE is accompanied

by an increase in the prevalence of Staphylococcus
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HETO, € Mpuapy>XeHa OT yBenuyaBaHe Ha pasnpocTpa-
HeHneTo Ha Staphylococcus aureus ¥ koarynasooTpu-
LaTenHu ctadpmnokoku, gokato aensT Ha VIE, obmkaly
Ce Ha CTPEenTOKOKK OT rpynarta viridans, Hamansea [33].
EHTepokokuTe ca Tpetarta Bogela npuynHa 3a VIE n ca
Bce no-yectu npu VIE, cBbp3aH cbe 3gpaBHu rpuixkin [34].

Tbi KaTo NocnegHNTe NpenopbLKM 3a neverHne Ha E
Ce OCHOBaBaT 3HAYUTENHO Ha HepaHAOMMU3WMpPaHM MNpo-
YYBaHNSI U EKCMEPTHO MHEHME, eMNMPUYHaTa aHTMoKNo-
TMYHa Tepanus OOMKHOBEHO Ce Mpunara Ha GasaTta Ha
noKarH1MTe MUKPOBMONOrMyHM xapakTepucTukn. Nopaaun
Tasu NpUYMHa € BaXKHO MeproaMYHO Aa ce akTyanuaupa
MHOpMaLUSATa 3a XapaKTEPUCTUKUTE Ha PErvoHanHust
natoreH Ha VIE 1 npounbT My Ha YyBCTBUTENHOCT KbM
aHTMbmotnun. B Tabnmua 2 ca npeacrtaBeHu aHHM 3a
MUKPOBMONOrMYHUA NMPUYMHUTEN OT PasfINYHU PErMOHMU

aureus and coagulase-negative staphylococci, while
the proportion of IE due to viridans group streptococ-
ci is decreasing [33]. Enterococci are the third leading
cause of IE and are increasingly common in associated

IE with health care [34].

Because recent treatment recommendations for IE
are largely based on nonrandomized trials and expert
opinion, empiric antibiotic therapy is usually adminis-
tered based on local microbiological characteristics.
For this reason, it is important to periodically update
information on the characteristics of the regional IE
pathogen and its antibiotic susceptibility profile. Table
2 presents data on the microbiological agent from dif-

Tabnuua 2. MukpobuonormyHu xapakrtepuctukm Ha E ot pasnnyHmn permoHm
Table 2. Microbiological characteristics of IE from different regions

NaumeHTH OTp. xemo- |Ctacdunokoku| Ctpentokoku | EHTepokoku o
MpoyyuBaHe/abpxaBa FoaunHa (6po) KYSTTYpH (%) (%) (%) (%) Fpam-otp. (%)
. Negative . . . .
Study/ Country Year (I:lzt':egéf) haemo- Stap(t;/y)locm Strep(f;;:ocm Ente(r;():ocm G;:;::-?:e(‘ot/“)’e
culture (%) . . . .
EURO-ENDO [13] 2019 3116 21 441 12,3 15,8
ICI-PCS [2] 2009 2781 10 42 31 10
446 +en-
®paHuus // France [14] 2011 6235 43,9 TEPOKOKM // 9,1
enterococci
Narvncka Auepuka // South 2022 4032 24 53,8 26,7 93 2,8
America [28]
Adbpwika // Africa [26] 2022 2141 51,4 41,3 34 9,1 10,6
Moptyranus // Portugal [18] 2021 7574 52 16,4 13,6 7.1 11,9
KaHapa // Canada [16] 2021 612 18 37,8 25,5 12,8
WHausa // India [20] 2021 199 36 35,1 7 6 9,1
FOxHa Kopesi // S. Korea [19] 2019 419 26,3 23,4 35,1 8,6
AnoHus // Japan [15] 2015 180 5 38,9 22,2 7,8
MakucTaH // Pakistan [23] 2022 305 54 56 14 9
WpaH // Iran [21] 2022 82 56 27,7 8,3 8,3 9,5
Bwvnrapus (YMBAI ,Cs. 'eop-
" — MNnosgwue) // Bulgaria
(UMBAL “Sv. Georgi’ — 2016-2022 151 41 33,7 6,2 10,9 6,2
Plovdiv)

Mo CBETA, OT NOCNEAHUTE HAKOIKO FOAMHU. SACHO Ce BUXK-
[a OOMMHMpaHe Ha CTacuUIOKOKUTE KaTo MPUYUMHUTEN,
HamansiBaHe Ha CTPENTOKOKUTE MU HapacTBaHe AenbT Ha
E€HTEPOKOKUTE.

MHdekunmnTe, BKNOYBALLM rpamM-OTpULATENHU U Mb-
©un4yHM natoreHn, npu VIE ca pegku 1 ca npeaumHo CBbp3a-
HM CbC 3ApaBeona3BaHETO, koraTto ce nosieat [35]. B npurb-
nmsutenHo 10-52% ot cnyyaute Ha WE xemokynTtypute
ca oTpvuaTernHn, Haru-4ecTo nopagu NpMeM Ha aHTUoMo-
TULUM OT MauneHTa Npeau B3eMaHe Ha XEeMOKYMTypuTe.

ferent regions of the world, from the last few years. The
dominance of staphylococci as the causative agent,
the decrease of streptococci and the increase of the
share of enterococci are clearly visible.

Infections involving gram-negative and fungal
pathogens in IE are rare and are mostly health-
care-associated when they occur [35]. In approxi-
mately 10-52% of cases of IE, blood cultures are neg-
ative, most commonly due to the patient taking an-
tibiotics prior to blood cultures. "True" culture-nega-
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LMCTUHCKN® KynTypenHo-oTpuuateneH VIE e npuymHeH
OT NPUANPYMBY MUKPOOPraHU3MU, KOUTO TPYAHO Ce U3-
onMpar ¢ KOHBEHLIMOHAIMHN MUKPOBMONOrMYHN TEXHVIKN.
Bbnpekn ye eTvonorusita Ha MCTUHCKaTa oTpuuartenHa
XEMOKyITypa Bapvpa B 3aBMCUMOCT OT reorpadphcki n enu-
[AEeMUOMNOTMYHN (DaKTOPW, BAXKHUTE NMPUYMHUTENM BKITHOY-
Bat Coxiella burnetii (npyumHMTEN Ha Ky-Tpecka), Buoose
Bartonella, Bugose Brucella n Tropheryma whipplei [36].
BpyuenosHuaT eHgokapamuT e JocTa YecTo cpellaH B
KOromstoueH AHagon, Typuus, kbaoeto Opyuenosata e
eHgeMnyHo 3abonseaHe. CrieumdunyHn pyuckoBu hakTo-
PV KaTo KOHTaKT ¢ JOOWUTBK munn knaHuum (3a Brucella n
Coxiella), 6e3gomMHOCT mnn ankoxonmsbM (3a Bartonella
quintana), mbTyBaHe Ao bnmskusa nstok nnn CpegnsemMHo-
MOPUETO MINN KOHCYMaLMsl Ha HEMacTbOpU3MpaHn Mried-
HY nNpoayKTy (3a Brucella), koHTakT ¢ koTkK (3a Bartonella
henselae) nnn obLIMPeEH KOHTaKT CbC 3OpaBHU TPUKK 3a
NaumMeHT C KranHa npoTesa W oTpuLiaTenHyM XeMOKynTypu
(3a Aspergillus) moraT ga 6baaT NONe3sHW YKL Npu OLEeH-
Ka Ha noteHumanHm cnyyan Ha UE.

KNMHUYHA KAPTUHA

KnuHMYHmaT xop Ha 6Gomectta CbliO Tbpnv Cb-
LLIECTBEHM NPOMEHU Npe3 NocreaHNTe HAKOMKO AeCeTU-
netuns. Han-4yecto cpelaH cumntomMm e chedbpnnntetbT
— 00 94% OT nauneHTuTe, acTeHoaAMHAMUYHUAT CUHA-
pom — 0 90%, HOBOMOSABUI Ce LUYM Ha CbpLETO — A0
86%, eMBOonMYHM N HEBPOMOTUYHM YCIOXHEHUST — OO0
30%, aHemusa 1 yBenuyeHne Ha HecrneunduyHuTe Map-
Kepu 3a Bb3naneHve. 3Ha4unTenHo No-psiaKko ca CnneHo-
meranusTa — 40 10%, KOXHU 1 UMYHOMOTMYHW MPOMEHM
— 3-5%. CkbcsiBa ce BpeMETO OT Ha4yanoto Ha CMMMTO-
MUTEe A0 xocuTanmsaumnsa — cpeaHo 30 gHu [13]. Hanu-
UYMETO Ha HAKOM WIIN HSAKOSKO OT Te3W CMMMTOMW MNpw
HanM4yeH pUCKOB NPOWI Ha NaumMeHTa — KrnaneH Nnopok,
WHTpaKapavanHu OMBaNCK, KOHTaKT CbC 3O4paBHU rpu-
W, MHTpaBEHO3HA HapPKOMaHWsi, HamaneH WMYHWTET,
Bb3PacTHM M MONUMOPOMAHM MauMEeHTU OaBa BUCOKA
cycnekuus 3a VIE n HeobxogmMmocTTa OT foKa3BaHe Unm
OTXBbPIISIHE Ha AnarHo3ara.

OVWArHOCTUYHU METOOU

InarHosata Ha VIE ce 6a3npa Ha Duke kputepumnte,
BbBeaeHu npe3 1994 r. n mogndpmumpanm npes 2000 r.
Te ca ronemu 1 manku kputepuu (IpunoxeHue 1).

XemMoKynTypu

XeMoKyrnTypata cu ocTaBa HaW-BaXHUSAT MbPBO-
HayaneH nabopaTopeH TecT B AnarHocTukata Ha VIE n
ronsm guarHoctuyeH kputepuii no Duke. Baktepuemn-
ATa OBUKHOBEHO € MOCTOSHHA WM Mo-ronsimara 4acT oT
naumeHTute ¢ VIE nmar nonoxuTenHn Xemokyntypm [2].
AKO e npunoxeHa aHTMBMOTMYHA Tepanus npegu B3e-

tive IE is caused by fastidious microorganisms that
are difficult to isolate by conventional microbiological
techniques. Although the etiology of a true negative
blood culture varies with geographic and epidemiologic
factors, important agents include Coxiella burnetii (the
causative agent of whooping cough), Bartonella spe-
cies, Brucella species, and Tropheryma whipplei [36].
Brucellosis endocarditis is quite common in Southeast
Anatolia, Turkey, where brucellosis is an endemic dis-
ease. Specific risk factors such as contact with live-
stock or slaughterhouses (for Brucella and Coxiella),
homelessness or alcoholism (for Bartonella quintana),
travel to the Middle East or the Mediterranean or con-
sumption of unpasteurized dairy products (for Brucel-
la), contact with cats (for Bartonella henselae) or exten-
sive healthcare contact for a patient with a prosthetic
valve and negative blood cultures (for Aspergillus) may
be useful clues in evaluating potential cases of IE.

CLINICAL PICTURE

The clinical course of the disease has also under-
gone significant changes in the last few decades. The
most common symptom is fever — up to 94% of pa-
tients, asthenodynamic syndrome — up to 90%, new
heart murmur — up to 86%, embolic and neurological
complications up to 30%, anemia and an increase in
non-specific inflammatory markers. Significantly less
common are splenomegaly - up to 10%, skin and im-
munological changes — 3-5%, the time from the onset
of symptoms to hospitalization is shortened — an aver-
age of 30 days [13]. The presence of some or several
of these symptoms in the presence of the patient's risk
profile — valvular defect, intracardiac devices, contact
with health care, i.v. drug addiction, reduced immunity,
elderly and polymorbid patients gives a high suspicion
of IE and the need to prove or reject the diagnosis.

DIAGNOSTIC METHODS

The diagnosis of IE is based on the Duke crite-
ria, introduced in 1994 and modified in 2000. They
are major and minor criteria (Supplement 1).

Blood cultures

Blood culture remains the most important initial lab-
oratory test in the diagnosis of IE and a major Duke
diagnostic criterion. Bacteremia is usually persistent,
and the majority of patients with IE have positive blood
cultures [2]. If antibiotic therapy is administered be-
fore blood cultures are taken, the percentage of posi-
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MaHETO Ha KPbBHUTE KyNTypW, MPOLEHTBLT Ha MOMOXu-
TenHuTe KynTypu Hamanssa. CbBpeMeHHUTE MUKPOOU-
ONOrMYHN TEXHUKN AaBaT Bb3MOXHOCT 3a U30NMpaHe Ha
MOBEYETO NaToreHu, kouto npuynHsaeat VE. B cnyvante
Ha nogosunpaH xemokynTypa-HeratmseH VE [37] morat
na 6baaT nonesHn opyrm MMKpobronormyHu nogxoam 3a
nacnensaHe (lNpunoxeHue 2).

Exokapaunorpacus

ExokapamorpacusTa e BTOpUSAT KpabrbieH KaMbK
n ronam Kputepuin no Duke 3a gnarHocTtukata Ha VIE n
TpsbBa Ja Cce OCbLLUECTBM MPW BCUYKU MALMUEHTH, Mpwu
kouto NE ce nogosnpa.

TpaHcTopakanHata exokapguorpadust (TTE) moxe
[a fade Bb3MOXHOCT 3a BM3yanu3auus Ha Beretauum-
Te NpU MHOTO MaUMEHTU M YEeCTO e MbpBKAT M3bop 3a
TecTBaHe. Bbnpekun ToBa, YyBCTBUTENHOCTTA 1 € CaMO
okono 70% 3a oTKkpMBaHe Beretauum BbpXy HaTUBHUTE
knanu n 50% 3a oTkpvBaHe Ha BereTauum BbpXy Mpo-
TesHute knanu. OceeH ToBa TTE e numutmpana npwm
3atnbCcTaABaHe, 6enoapobeH emdgusem 1 0OCTPYKTUBHA
©enogpobHa GonecT nnn MexaHnyHa BeHTunaums. Vima
cnaba YyBCTBUTENHOCT KbM OTKpMBAHE Ha Marku Bere-
Tauwmm 1 3a OTKpMBaHE Ha Beretauumu u napasansynapHu
YCINOXHEHNS NMPU NALMEHTU C UMMITAHTUPAHO ENEKTPOH-
HO YCTPOWCTBO WIKM KnanHa nporesa.

TpaHcesodareanHa exokapguorpacus (TEE) e
npenopbYUTENHO MU3cCreaBaHe OT MbpBa NUHWUS 3a Na-
LUMEHTM C KnanHu npote3v u 6e3 npoTMBONoKasaHusi
3a nacnepsaHeto. ObuyarHo ce npasu cneg TTE, ako
pesyntatute or TTE ca oTpuuaTenHu, HO KIUHUYHOTO
NnoAo3peHne 3a MHAEKLMO3EH eHO0KapanT ocTaBa BU-
coko. TEE nma no-Buncoka 4yscTButenHocT ot TTE (go
96% 3a Beretaumm Ha HaTUBHU Knanu n 92% 3a Te3n Ha
NPOTE3HW KMnanwu, ako ce U3BbpPLUBAT OT ONWUTEH exorpa-
dwcT). TTE n TEE ce pasmexgar kato gonbrsalum ce
obpasHu meToam.

M3nonsBaHeto Ha 3-uamepHa (3D) exokapgwvorpa-
dus ocurypsisa JOMbIHUTENHA oueHka Ha VIE v gonbn-
Ba KOHBeHUMoHanHata 2D exokapaunorpadusa. OCHOBHO-
To npeanmcTBo Ha 3D exokapamorpadusita e nogobpeHa
NPOCTpaHCTBEHA pa3aenuTenHa crnocobHOCT Ha Cbpaey-
HUTE CTPYKTYpU, NO3BONsBaLLa No-4obpa Busyanusaumsi
Ha BereTauum, abcuecu 1 knanHm gecopmauimm.

HesaBucumo ganm ce manons3ea TTE wnn TEE, ce
cmsATa, Ye Te nponyckat Ao 30% oT cnyyaute Ha UHpek-
LMO3eH eHaoKapauT 1 HerosuTte nocneacteus [38]. dan-
LLUMBOOTPULIATENHUTE HAXOOKU Ca NO-BEPOATHU NpU NaLu-
€HTW, KOUTO MMaT MpeaLlecTBaLLM TEXKM KranHu 1e3uu,
NPOTE3HW KNanu, CbpAeYHO MMMNIAHTUPaHN ENEKTPOHHM
YCTPOWNCTBA, Marnku BeretaumMn unv abcuecu, unm ako
efHa Beretauus Beve ce e OTKbCHana u embonmampana.
OcBeH TOBa, pasrpaHM4aBaHe Mexay Beretauum n Tpom-
Ou, CbpagyHN TYMOPU 1 MMKCOMAaTO3HM MPOMEHN C MOMO-
LTa Ha exokapguorpadmaTa e TpygHo.

tive cultures decreases. Modern microbiological tech-
niques make it possible to isolate most pathogens that
cause IE. In cases of suspected blood culture-negative
IE [37], other microbiological approaches to investiga-
tion may be useful (Supplement 2).

Echocardiography

Echocardiography is the second cornerstone
and major Duke criterion for the diagnosis of IE and
should be performed in all patients in whom IE is
suspected.

Transthoracic echocardiography (TTE) can al-
low visualization of vegetations in many patients
and is often the first choice for testing. However,
its sensitivity is only about 70% for detecting veg-
etations on native valves and 50% for detecting
vegetations on prosthetic valves. In addition, TTE
is limited in obesity, pulmonary emphysema, and
obstructive pulmonary disease or mechanical ven-
tilation. It has poor sensitivity for detecting small
vegetations and for detecting vegetations and para-
valvular complications in patients with an implanted
electronic device or prosthetic valve.

Transesophageal echocardiography (TEE) is a
recommended first-line test for patients with prosthetic
valves and no contraindications to the test. It is usually
done after TTE if TTE results are negative but the clin-
ical suspicion of infective endocarditis remains high.
TEE has a higher sensitivity than TTE (up to 96% for
vegetations of native valves and 92% for those of pros-
thetic valves if performed by an experienced sonogra-
pher). TTE and TEE are considered complementary
imaging modalities.

The use of 3-dimensional (3D) echocardiography
provides additional assessment of IE and comple-
ments conventional 2D echocardiography. The main
advantage of 3D echocardiography is improved spa-
tial resolution of cardiac structures, allowing better
visualization of vegetations, abscesses and valvular
deformities.

Whether TTE or TEE is used, it is estimated that
they miss up to 30% of cases of infective endocardi-
tis and its sequelae [38]. False-negative findings are
more likely in patients who have preexisting severe
valvular lesions, prosthetic valves, cardiac implanted
electronic devices, small vegetations or abscesses,
or if a vegetation has already ruptured and embo-
lized. Moreover, distinguishing between vegeta-
tions and thrombi, cardiac tumors and myxomatous
changes using echocardiography is difficult.
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HoBu OBPA3HU METOAMU

[Mpes3 nocnegHWTe roaMHW HaBNM3aT HOBYM OBpasHK
MeToau 3a guarHoctuumpaneto Ha UE. Te Bknousat
MHorocpesoBa KomnoTbpHa Tomorpadua (MSCT), cbp-
OeYHeH sigpeHo-marHuTeH pesoHaHc (MRI) n 18F-dnyo-
pogeokcurntokosa PET-CT (18FDG-PET/CT) n SPECT/
CT c pagnobensizaHun neskouutu. [Npenopbkute Ha
ESC ot 2015 r. ca Bknto4Mnu te3m Metogu B AnarHo-
CTMYHMSA anropuTbM Ha npotesnnte UE [9]. FDG-PET
N cumHTUrpadmsiTa ¢ pagmobensasaHu neeskoLUTUTE ca
0CcoDBEeHO NMomne3Hn 3a NauMeHTn C KnanHa npotesa unm
CbpPAEYHO MMMNMAHTUPAHO ENEKTPOHHO YCTPOWCTBO.
Te obaye ca ckbnu U TPYAHO AOCTBLMHU U3CNeaBaHUs,
0CcobBeHO B MKOHOMMYECKM crabo- u cpegHopasButuTe
ctpann. 8F-FDG PET CT ce u3nonaea no-4ecto B 3a-
nagHa Eepona (33,9%), HO MHoro psigko B KOxHa Ame-
puka (2,1%), CeepHa Adpuka (0%) n Asns (0,5 go
8,5%) [13] (Tabn. 3).

OEonHnUmAa HA UE cnopPef DUKE
KPUTEPUUTE

JedunHnumnmn Ha MHGEKUMO3eH eHaoKapanT cnopen
MoaudvLmpaHnTe kputepun Ha [iok:

1. CurypeH UE — 2 ronemu kputepust; unm 1 ronam
KpUTEPUIA 1 3 Marnku KpUTepUn; Unm 5 manku Kputepum.

2. Bb3moxeH UE — 1 ronam kputepun n 1 manbk
KpUTEPUI; UK 3 Marku KpUTepuu.

3. OTxBbpneH UE — curypHa antepHaTuBHa gua-
rHO3a; NNy n34e3BaHe Ha CUMNTOMMUTE, HAaCOoYBaLLM KbM
ME, c aHTMOMOTUYHA Tepanus < 4 OHW; UnNun nunca Ha
naTornornyHn gaHnHu 3a VIE ot xvpyprusrta unm aytoncu-
ATa, C aHTUOMOTMYHA Tepanusi 3a < 4 OHW; UK criyqaaT
He oTroBaps Ha kputepunte 3a BbamoxeH UE, nocoue-
HW No-rope.

NMPOrHOCTUYHA OLIEHKA NMPU NPUEMAHETO

BbTpebonHmyHata cMbpTHOCT Npu nauueHtn ¢ VIE
Bapupa ot 15 go 30% [9]. Bbp3ara naeHTUdmKaumsa Ha
nauneHTUTe C Hal-B1UCOK PUCK OT CMBbPT MOXe [a Aafe
Bb3MOXHOCT 3a NMPoMsiHa Ha xoda Ha bonectTa (T.e. He-
OTNOXHa UNu cneLuHa XMpyprus) n aa nogobpu NporHo-
3aTta. [NporHosata npu UE ce Bnnde oT 4eTnpm OCHOBHMU
dhakTopa: xapaKkTepucTuka Ha naumeHTa, Hanuyime unm
OTCLCTBUE HA CbPAEYHU U HECBPAEYHW YCIOXKHEHUS,
WHGEKTMPALL, MMKPOOPraHM3bM U exokapauorpadpcka
Haxogka. lMaunMeHTM CbC cbpaeyHa HeOoCTaTbYHOCT
(CH), nepunaHynapHu yCcrioxXHeHns u/mnu nHdekums cbe
S. aureus ca C Han-BNCOK PUCK OT CMBPT M UMAT HyXada
OT XMPYprus B akTuBHaTa asa Ha 6onectra [9]. KoraTto
TpW OT Te3n hakTopu ca Hanuue, puckbT goctura 79%.
BHauntenHata KomopbuagHocT, AmabeT, CENTUYEH LLOK,
yMepeH A0 TEXbK UCXEMUYEH WHCYNT, MO3bYHa XEMO-

NEW IMAGING MODALITIES

In recent years, new imaging methods have
been introduced for the diagnosis of IE. These in-
clude multislice computed tomography (MSCT),
cardiac magnetic resonance imaging (MRI), and
18F-fluorodeoxyglucose PET-CT (18FDG-PET/CT)
and SPECT/CT with radiolabeled leukocytes. The
2015 ESC recommendations have included these
methods in the diagnostic algorithm of prosthetic
IEs [9]. FDG-PET and radiolabeled leukocyte scin-
tigraphy are particularly useful in patients with a
prosthetic valve or cardiac implanted electronic de-
vice. However, they are expensive and difficult to
access studies, especially in low- and medium-de-
veloped economic countries. 8F-FDG PET CT is
more commonly used in Western Europe (33.9%),
but very rarely in South America (2.1%), North Afri-
ca (0%) and Asia (0.5 to 8.5%) [13] (Table 3).

DEFINITION OF |IE ACCORDING
TO THE DUKE CRITERIA

Definitions of infective endocarditis according to
the modified Duke criteria:

1. Definite IE — 2 big criteria; or 1 major criteri-
on and 3 minor criteria; or 5 small criteria

2. Possible IE — 1 major criterion and 1 minor
criterion; or 3 small criteria

3. Rejected IE — Certain alternative diagnosis;
or resolution of symptoms suggestive of IE with an-
tibiotic therapy < 4 days; or no pathologic evidence
of IE from surgery or autopsy, with antibiotic therapy
for < 4 days; or the case does not meet the criteria
for possible IE specified above.

PROGNOSTIC ASSESSMENT AT ADMISSION

In-hospital mortality in patients with IE ranges
from 15 to 30% [9]. Rapid identification of patients at
highest risk of death may enable modification of dis-
ease course — urgent or emergency surgery and im-
prove prognosis. The prognosis of IE is influenced by
four main factors: patient characteristics, presence
or absence of cardiac and noncardiac complications,
infecting microorganism, and echocardiographic
findings. Patients with heart failure (HF), perianular
complications, and/or S. aureus infection are at high-
est risk of death and needing surgery in the active
phase of the disease [9]. When three of these factors
are present, the risk reaches 79%. Significant comor-
bidity, diabetes, septic shock, moderate to severe
ischemic stroke, cerebral hemorrhage, or need for
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Ta6nuua 3. O6pa3Hu nscnenBaHusa 3a anarHoctuka Ha UE no Mgbojikwe et al. [39]

Table 3. Imaging studies for the diagnosis of IE by Mgbojikwe et al. [39]

Mpenopbku

O6pa3Ho nscnenBaHe penop MpeanmcTBa HepocTtatbumn
3a NpunoxeHue

Imaging test When to consider Advantages Limitations

TpaHcTOpakarnHa exokap-
avorpadwms (TTE)

CycnekteH VE npu naumen-
TV C pUCKOBM chakTopu

[ocTtbneH, 6bp3, MHopMaums 3a
Xxemoaumaukata, HeMHBa3vBeH

Hucka vyyBcTBMTENHOCT 3a abcuecu, Moxe
[a NpornycHe Marnku Beretauuv, orpaHnyeHa
CEeH3UTUBHOCT npu npote3eH VIE, cybekTmBeH
dakTop

Transthoracic
echocardiography (TTE)

Suspected infective
endocarditis in patients with
risk factors

Widely available, relatively
fast provides hemodynamic
information, noninvasive

Decreased sensitivity for abscesses. Can miss
small vegetations.

Limited sensitivity for prosthetic valve infective
endocarditis

Operator-dependent

TpaHce3odpareanHa exo-

CycnekTteH NE Bbnpeku
oTpuuaTenHu unu Heybeam-
TenHm

Mo-BrCcOKa YyBCTBUTENHOCT OT
TTE 3a VIE Ha HaTMBHa knana,
ocobeHo Ha MUTparnHara knana,
npwu KnanHa npoTesa v uMmnnax-

MauuneHTuTe TpsiGBa Aa ca rmagHu; He Moxe
[a ce u13nonasa npu opodapuHreaneH unm

kapaunorpadma (TEE e3odparearneH CTpyKTypeH npobnem; puck,
pAmorpacus ( ) TTE v npu naumeHTV ¢ knan- TMpaHy CbpaeYHN ENEKTPOHHU ® PykTYP P P
. CBbP3aH C aHecTe3usl; CybekTUBEH hakTop
HY NpoTe3u. ycTtpoiicteo (CIED)
Hukaksa pagnaums
Suspected infective Patients must fast before test. Cannot be
> . . Higher sensitivity than TTE for IE .
endocarditis despite ) ) . used if oropharyngeal or esophageal struc-
. ; . of native valve, especially mitral o o
Transesophageal negative or inconclusive . ) .| tural abnormallities are present. Sensitivity
i . . valve, in prosthetic valve or cardiac, . . . 8
echocardiography (TEE) | TTE. Suspected infective still decreased if prosthetic valve or CIED is

endocarditis in patients with
prosthetic valves.

implanted electronic device (CIED).
No radiation.

present.Anesthesia- associated risk. Operator-
dependent

4-n3mepHa KOMNIOTbPHA
Tomorpadcpus (4D CT),
cbc Unmn 6e3 KopoHapHa
aHruorpadus

CycnekteH UE npwu na-
LIMEHTK C OTpULLa- TENHU

n HeybegutenHuu TTE n
npoTtmBonokasaHusa 3a TEE.
MepuonepaTtuBHa oLeHKa
Ha KOpOHapHWTe CbAoBe W
aopTa npu NauneHTn ¢ us-
BecTeH VIE.

Moxe fa oTkpue nokarnHo pas-
NpocTpaHeHne Ha UHMEKLUS,
BKItO4MTENHO abeuec, uctyna u
ncesgoaHespusma. Moxe cnyyan-
HO fa oTkpue 6enogpobHa embo-
nusa. AnTepHaTBa Ha KOpoHapHaTa|
KaTeTepusaums 3a npeg-
onepaTvBHa OLEHKa.

Moxxe Ja nporycHe Marnku KnanHu Beretauum
1 nepdopaLmmn MoanpaHus KOHTPAcT Moxe
[a U3KMoYY naumeHT ¢ Gb6pedHa ANChyHK-
LMS Unu ofHa YyBCTBUTENHOCT ManaraHe Ha
paguauus. ApuTMuUaTa Hamarnsea YyBCTBUTEN-
HoCTTa

4-dimensional computed
tomography (4D CT),
with or without coronary
angiography

Suspected infective
endocarditis in patients with
negative or inconclusive
TTE and contraindications
to TEE. Perioperative
assessment of coronary
vasculature and aortic tree
in patients with known
infective endocarditis.

Can detect local extension of
infection, including abscess,
fistula, and pseudoaneurysm.
Can incidentally detect pulmonary
emboli. Alternative to coronary
catheterization for preoperative
evaluation

Can miss small valvulare vegetations and
perforations. lodinated contrast may exclude
patients with renal dysfunction or iodine
sensitivity. Radiation exposure. Arrhythmia
reduces sensitivity.

®dryopoAeoKCUrnioKo3a
NO3UTPOHHA EMUCUOHHA
Tomorpadms (18F-FDG
PET/CT)

CycnexteH VE npu nauneHTu
c knanHa npotesa unu CIED.
MaumneHTn ¢ nepcuctupalla
bakTepvemus 1 otTpuuarte-
neH CT 3a ngeHtuduumpaHe,
Ha OrHULLIETO Ha MHpeKUUS,
3a KOHTPOM Ha U3TOYHMKA

Mo-pobpa ceH3UTUBHOCT 1 cne-
LUMUYHOCT NpU KNanHu npotesu,
CIED, nHTpakapguantu abcuecu n
NceBAOaHEBPU3MMU.

Moxe ga ngeHTudmumpa N3TouHu-
Ka Ha GakTepuemMusi u MeTacTaTuy-
HW MecTa Ha UHdEKUMNS.

danmnBy NONOXUTENHN pedynTatn, ocobeHo
< 3 Meceum crieq cbpaeyHa onepaums unm
BACKyIUT, TYMOPU, Yy>aun Tena, NoCTXUpYpruiyHo
Bb3naneHune. OrpaHnyeHa auarHocTuyHa npe-
LM3HOCT Npu HaTuBeH knaneH UE. OrpaHuyeHa
CMOCOOHOCT 3a OLeHKa Ha UH(peKumsTa B MO3b-
ka, BeHuuTe. OrpaHnyaBaHe Ha BbImexuapartmte
B AveTarta 12-24 yaca npegv n3cneasaHeTo
Ckbro nacrnensaHe, orpaHM4eHa HanmM4YHoCT
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Ta6bnuua 3. MpoabmkeHune / Table 3. Continuation

Fluorodeoxyglucose
positron emission
tomography (18F-FDG-
PET)

Suspect IE in patients with
a prosthetic valve or CIED.
Patients with persistent
bacteremia and negative
CT to identify the focus of
infection, to source control.

Better sensitivity and specificity
in prosthetic valves, CIED,
intracardiac abscesses and
pseudoaneurysms. It can identify
the source of bacteremia and
metastatic sites of infection.

False positive results, especially < 3 months
after cardiac surgery or vasculitis, tumors,
foreign bodies, post-surgical inflammation.
Limited diagnostic accuracy in native valve IE.
Limited ability to assess infection in the brain,
gums, .Restriction of carbohydrates in the diet
12-24 hours before the examination Expensive
research, limited availability

SPECT/CT c paguobensi-
3aHU NeBKOLUTH.

Cwbuoto kato 3a 18F-FDG
PET/CT

Mo-cneundunyeH ot 18F-FDG
PET/CT

[bnra npogbmMKUTENHOCT Ha U3cneaBaHeTo.
CKbIo, orpaH/4eHa HanmyHoCT
ManaraHe Ha paguauysi.

Leukocyte scintigraphy

Same as for 18F-FDG
PET/CT.

More specifi ¢ than 18F-FDG
PET/CT

Expensive, limited availability.
Radiation exposure

Mo3byeH sgpeHoOMarHum-
TeH pe30oHaHC
(MRI)

OueHKa 3a MMKOTUYHA aHeB-
pv3ma npwv naumeHTn, KouTo
ce cuuTar 3a kaHauaatu 3a
XUPYPryHa UHTEPBEHLUS
OueHka 3a MO3bY€EH Kpb-
BOW3MMB, KOETO MOXe Aa
noBnusie Ha cTpaterusita
(xvpyprus, aHTVKoarynawmsi)

Mo-vysctBUTENEH OT CT 3a OT-
KpvBaHe Ha BbTpeYepenHu nesum
ocobeHo npu Te3n 6e3 HeBporo-
TMYHW CUMMTOMM

TpyaHo npy HecTabunHu nauueHTw. MNpoTmsono-
KasaH npuv naLmeHTV C HECbBMECTUM MeTaneH
nMmnnaHT. MpoTrBonoKasaHUs Npy CKOPOCT Ha
rnomMepyrnHa cduntpaums < 30 mL/min/1,73 m?,
Avanusa)

Cerebral magnetic
resonance imaging (MRI)

Assess for mycotic
aneurysm in patients
otherwise deemed
candidates for surgical
Intervention. Assess for
cerebral hemorrhage, which
may affect management
(surgery, anticoagulation)

More sensitive than CT for
detecting intracranial lesions
Can lead to reclassifi cation of
patients (by adding a minor
criterion), especially in those
without neurologic symptoms

Difficult in unstable patients. Contra-indicated

in patients with an incompatible metal implant.
Contraindications for glomerular filtration rate

< 30 mL/min/1.73 m?, dialysis)

CbpaeyeH sApeHoOMarHu-
TeH pe3oHaHc (MRI)

Moxe 4a oueHu knanHuTe
peryprutauum n uHTpakap-
AMariHoTo 3acsraHe npwv
NauneHTM ¢ oL akyCTuyeH
npo3opeL, U MPOT1BOMOKa3Ns
3a KOHTPACT.

Moxe Ja e no-4yBCTBUTENEH OT
exokapavorpagusaTa 3a oTKpueaHe
Ha BereTauum

He e sicHo panu e no-go6pe ot CT. MNpoTnBomno-
KasaH npv NaumMeHTn ¢ HeCbBMECTUM MeTaneH
UMMnaHT

Cardiac MRI

It can assess valvular
regurgitation and
intracardiac involvement

in patients with a poor
acoustic window and
contraindications to contrast.

May be more sensitive than
echocardiography for detecting
vegetations

Unclear if better than CT. Contraindicated in
patients with noncompatible metallic hardware.

parvs Unn Hyxaa oT xemoamanmsa CbLLo ca Npepuk-
TOpW 3a HebnaronpuaTeH BbTPEOONHUYEH n3xon. Vima

pital outcome.

CbODOLLIEHNs 32 HAAEXHOCTTa U OOCTLMNHOCTTA Ha HA-

KOW XeMaTOrOrM4YHN nokasaTenu 3a crpatuduumnpaHe
Ha BMCOKOpMCKOBU naumeHTn — MPV (cpeaeH obem Ha
TpombouuTa), oTHoweHne MPV/PLT (cpemeH obem Ha
TpombouunTa/oby 6pon TpomboumTtn), Sl (cuctemeH
WH(namaTopeH WHAOEKC), OTHOLlEeHMe HeyTpodunu/
numdbounTn n ap. [40].

and availability

platelet count),

hemodialysis are also predictors of adverse in-hos-

There are reports on the reliability
of some hematological indicators for

stratifying high-risk patients — MPV (mean platelet
volume), MPV/PLT ratio (mean platelet volume/total

Sll (systemic inflammatory index),

neutrophil/lymphocyte ratio and others [40].
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JIEUEHUE

AHTUONOTUYHO NeYeHune

[o aHTnbmnotnyHata epa VE e 6un 100% netanHo
3abonsaBaHe. C BbBEXAAHETO HA NEHULMMNNHA 3a nede-
Hue npe3 1945 r. HacTbMNBa 3HAYNTENEH NPOrpPecC B U3X0-
Oa Ha bonectTa. MbpBOHaYanHaTa aHTUMUKPOOHa Te-
panusi YecTo e eMNMpUYHa 1 ce OCHoBaBa Ha npodvna
Ha MauneHTUTe 1 eNMAEMMONOrMYHNTE hakTopu.

KpalibrbHUAT KaMbK Ha aHTUOMOTUYHOTO NleYeHne
Ha VIE e M3Mnon3BaHEToO Ha MHXMOUTOPU Ha KIeTbYHa-
Ta CTeHa — OeTa-nakTtamu, BbB BUCOKM O03U: MEHULU-
NVH UNn LedTPMaKCOH 3a CTPENTOKOKM OT rpynata Ha
viridans, amnuumnuH 3a E. faecalis n aHTuctadmunoko-
KOBW MEHULMITMHM UM MbPBO MOKoreHne Ledanocno-
PUHM 32 METULMIMH-YYBCTBUTENHU S. aureus unm Ko-
arynasa-otpuuatenHu cradunokokun. lMpu aneprnyHm
naumMeHTN Unu Npu Takmea ¢ UHEKLMU, MPUYMHEHN OT
LiamoBe, yCcToMumBM Ha GeTa-naktamu, anTepHaTuBa-
Ta OOMKHOBEHO € Apyr aKTMBEH 3a KIeTbyHaTa CTeHa
areHT, KaTo BaHKOMMWLMH 3a CTPENTOKOKM OT rpynata
viridans u E. faecalis nnn BaHkoOMULWH U JanToMULUH
3a CTadUITOKOKN.

AHTUOUOTUYHN KOMOUHALUKN

KombrHauusita oT aMMHOrMMKo3Mamn u beta-nakra-
MU OeMOHCTpupa cuHepriudeH edekt ¢ 6bp3o bakTe-
pUUUOHO OENCTBUE, KOETO NO3BOSISIBA Aa Ce CbKpaTtu
Ha 2 cegMuLM NEYEHUETO Ha HATMBEH KnamneH eHno-
KapauT, NMPUYMHEH OT YYBCTBUTENHWU CTPEMNTOKOKU OT
rpynata Ha viridans [41]. Tasn aHTMOGUOTMYHA KOM-
OvHauusa cblo ce npenopbyBa 3a nedyeHne Ha UE,
NPUYMHEH OT CTPENTOKOKWM OT rpynaTta viridans, Kouto
Ca YaCTUYHO UNN HAMbIIHO PE3UCTEHTHU KbM MEHU-
LUUNKH, BBNPEKN Ye Ta3u npernopbka ce OCHOBaBa Ha
no-manko HagexgHu fokasartencrea. KombuHauuaTa
OT aMNUUWIVH U aMUHOITIMKO3NAN € OT CbLUECTBEHO
3HayeHue 3a NoHe NbpBUTE 2 ceaMuLM OT NeYEHNETO
Ha VIE, npuunHeH ot E. faecalis, npeasug oTHocuten-
HWS1 TonepaHc Ha Te3n BakTepun KbM BeTa-nakTamu.
Korato Tasu koMbuHauus He MOXe [ga ce W3nonssa
rnopagu BUCOKO HMBO Ha PE3UCTEHTHOCT KbM aMUHO-
MMUKO3MAN UMM Ha HEMNPUEMIIMB PUCK OT TOKCUYHOCT,
ce npenopbyBa KOMOMHaUMSA C LedTPUaKCOH (T.Hap.
»0BOEH BeTa-nakram®), koeTo noctura GakTepnungHoO
OeicTBME BEpPOATHO Ype3 JOMbIBallOo HacuaHe Ha
NEeHNLUITNH-CBbP3BaLLN MPOTENHN.

Mpu VE Ha HaTMBHa knana, Npu4rHeH OT S. aureus,
KOMOWHauusita oT 6eTa-naktamu 1M aMUHOITUKO3MAN
MoHacTosILLEM He ce MpenopbyBa Mopagu MOBULLEHUS
puUck oT 6bOpeYHa TOKCUYHOCT 6e3 peneBaHTHa KITMHWY-
Ha nonsa [9]. To ce NpenopbYBa caMo 3a NPOTE3EH Kna-
neH engokapant (PVE) cnopen ekcnepyMeHTanHu gaH-
HW, BbMNPEKM Ye HAKOW PETPOCTNEKTUBHM CEPUM NOCTaBAT
nog, CbMHEHWe Mofe3HoCTTa My JOPU U B TO3M CIy4ail.

TREATMENT

Antibiotic treatment

Until the antibiotic era, IE was a 100% fatal dis-
ease. With the introduction of Penicillin for treatment in
1945, significant progress was made in the outcome of
the disease. Initial antimicrobial therapy is often empiric
and based on patient profile and epidemiologic factors.

The cornerstone of antibiotic treatment of IE is the
use of cell wall inhibitors — beta-lactams in high doses:
penicillin or ceftriaxone for streptococci of the viridans
group, ampicillin for E. faecalis and antistaphylococcal
penicillins or first-generation cephalosporins for meth-
icillin-susceptiblest-surgical inflammation. Limited di-
agnostic accuracy in native valve IE. Limited ability S.
aureus or coagulase negative staphylococci. In allergic
patients or those with infections caused by beta-lact-
am- resistant strains, the alternative is usually another
cell wall-active agent, such as vancomycin for viridans
group streptococci and E. faecalis or vancomycin or
daptomycin for staphylococci.

Antibiotic combinations

The combination of aminoglycosides and beta
lactams demonstrated a synergistic effect with a
rapid bactericidal effect, which allowed shortening
to 2 weeks the treatment of native valve endocardi-
tis caused by sensitive streptococci of the viridans
group [[41]. This antibiotic combination is also rec-
ommended for the treatment of IE caused by viri-
dans group streptococci that are partially or fully re-
sistant to penicillin, although this recommendation is
based on less reliable evidence [9]. The combination
of ampicillin and aminoglycosides is essential for at
least the first 2 weeks of treatment of IE caused by
E. faecalis, given the relative tolerance of these bac-
teria to beta-lactams. When this combination can-
not be used because of a high level of resistance to
aminoglycosides or an unacceptable risk of toxicity,
a combination with ceftriaxone (a so-called "double
beta-lactam") is recommended, which achieves a
bactericidal effect probably by complementary sat-
uration of penicillin-binding proteins.

In native valve |IE caused by S. aureus, the com-
bination of beta lactams and aminoglycosides is cur-
rently not recommended because of the increased
risk of renal toxicity without relevant clinical bene-
fit [9]. It is only recommended for prosthetic valve
endocarditis (PVE) based on experimental data, al-
though some retrospective series question its use-
fulness even in this setting.
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npo,ﬂ'bﬂ)KMTeﬂHOCT Ha aHTUOGMOTUYHATA Tepanua

[opwu npy nHEKUMU, MPUUMHEHN OT YYBCTBUTENMHU
Ha AB MuKpoopraHMamn, pUCKLT OT peumauB npu eH-
AoKapouT e HambiHO peaneH. [Nopagm Tasn npuyvHa
obuyariHo ce mpenopbyBa MPOOBLIDKATENHO JEYEHUE,
O0OMKHOBEHO 4 CeOMMUM 3a HATUBEH KIaneH eHpoKap-
anT n 6 cegmmum 3a npoteseH VE. M3knoueHnsa ot Toea
06LLO MpaBUoO ca CbKPaTEHOTO 2-CeAMUYHO NeYeHue,
KOETO ce e oKka3ano eekTVBHO 3a JECHOCTPAHEH eHO0-
KapauT, 1 KOMOMHMPAHOTO feveHne ¢ GeTa-nakTamm u
aMUHOIMMKO3MAM 3a HAaTUBEH KNnarneH eHaoKapauT, npu-
YMHEH OT YYBCTBUTESNHWU KbM MEHULMIINMH CTPEMTOKOKM
oT rpynata Ha viridans [41]. B momeHTa ce nposexaat
KITMHWYHW U3MUTBAHUSA, YMATO LN € Aa EMOHCTpupaT
edmKacHoCTTa Ha Mo-KpaTkute OT CTaHOapTHWUTE Tepa-
NeBTUYHU pexnmn [42]. MNpu HaTUBEH KnaneH eHaoKap-
OuT, NpuunHeH ot E. faecalis, 4-cegMnyHM KypcoBe Ha
nevyeHre C aMMHOITIMKO3MAM Ce MpenopbYBaT 3a cry4vam
C KINVHWYHa eBomnouus no-kpaTka oT 3 meceua. B cny-
YauTe C No-rofisiMa NPOLBIPKUTENHOCT HA CUMMTOMUTE
1 Npv 13nons3eawuTe ABoMHa GeTa-nakramHa kombrHa-
LS e npenopbynTeneH 6-ceqMUYEH KypC Ha feyveHune.

AMOGynaTopHO napeHTepanHo aHTUGMOTUYHO
neyeHue

MHeKUMO3HMAT eHO0KapAMT U3MCKBA ObITU U CKbMU
XocnuTanu3aummn nopagy HeobXxoouMocTTa OT MPUIoXe-
HMe Ha nNapeHTeparnHn aHTMOMOTULM B NPOOBIDKEHNE Ha
HSKOMNKO ceamuum. AMBynaTopHo-napeHTepanHoTo aHTu-
ounoTnyHo neverne (OPAT) ce okasea ehekTUBHO 1 peH-
TaOUIHO NPU NEYEHNETO Ha HAKOM rpynn naumeHTn ¢ VE.
Te TpsibBa 4a OTroBapAT Ha crneuuduyHN KpUTepum, 3a aa
mMorart fa ce cumtat 6esonacHu kaHanaaty 3a OPAT. Kato
Lo TO3W BapuaHT ce CYMTa MOAXOAALL, Mpy NauneHTw,
KOUTO ca Npeoporneny KputuyHata ghas3a Ha 3abonsisaHe-
TO (MbPBUTE 2 CEOMULIM) U Ca OCTaHU CTabUITHN.

MocnegHute npoyyBaHnsA noka3eat 6e3onacHocTTa
Ha Tasu cTpaTerus, Kato 4opU ce paswmpsaBaT orpaHu-
yuTenHuTe kputepum [43].

HoBM aHTMOMOTUYHMU MOJieKynu

Mpe3 nocnegHWTe roaMHN ca BbBEAEHW HOBU aHTU-
OmoTnum, HacoueHn KbM Pam-NONOXMUTENHN MUKPOOP-
raHM3mu (1 cnegoBaTerniHo NOTEHUMANHO MONEe3HN 3a fe-
YeHue Ha eHpokapauT). LledpanocnopuHuTe oT neTo no-
KorneHve uedtaponvH u uedtobmnpon npeacraesnsasart
nbpBuTe 6eTa-nakTamm € NpucbLla akTUBHOCT CpeLly
METULMIUH pe3ncTeHTHU ctadpunokokm (MRSA). Lled-
TapomnvH 1 no-cneunanHo LedTobunpon CbLlo npuTe-
)KaBaT aHTMEHTEepOKOKOBa aKTMBHOCT, KOETO MM Mpaswu
NpuvBreKkaTenHy Kato KaHauMaatu 3a KOMOWHUMPaHO ne-
YeHre C aMmnNUUMIVH UM JanTOMULMH NpY Tepanusa Ha
eHTepokokoBu UE [44].

HoBute aHtnbuotmum, kato Dalbavancin n Orita-
vancin, OT Krnac nuMMnornmMKonenTuam, ca C XUMU4Ha

Duration of antibiotic therapy

Even with infections caused by AB-sensitive micro-
organisms, the risk of relapse in endocarditis is quite
real. For this reason, prolonged treatment is usually
recommended, usually 4 weeks for native valve endo-
carditis and 6 weeks for ptosthetic IE. Exceptions to
this general rule are abbreviated 2-week treatment that
has been shown to be effective for right-sided endocar-
ditis and combination therapy of beta-lactams and ami-
noglycosides for native valve endocarditis caused by
penicillin-susceptible streptococci of the viridans group
[41]. Clinical trials are currently underway to demon-
strate the efficacy of shorter than standard treatment
regimens [42]. In native valvular endocarditis caused
by E. faecalis, 4-week courses of aminoglycoside
treatment are recommended for cases with a clinical
evolution of less than 3 months. In cases with longer
duration of symptoms and in those using a double be-
ta-lactam combination, a 6-week course of treatment is
recommended.

Outpatient parenteral antibiotic
treatment

Infective endocarditis requires long and expen-
sive hospitalizations due to the need to administer
parenteral antibiotics for several weeks. Outpa-
tient parenteral antibiotic therapy (OPAT) has been
shown to be effective and cost-effective in the treat-
ment of some groups of patients with IE. They must
meet specific criteria to be considered safe candi-
dates for OPAT. In general, this option is considered
suitable for patients who have overcome the critical
phase of the disease (the first 2 weeks) and have
remained stable.

Recent studies have shown the safety of this
strategy, even expanding the cutoff criteria [43].

New antibiotic molecules

In recent years, new antibiotics targeting Gram-
positive organisms (and therefore potentially useful for
the treatment of endocarditis) have been introduced.
The fifth- generation cephalosporins ceftaroline and
ceftobiprole represent the first beta-lactams with in-
trinsic activity against methicillin-resistant staphylo-

cocci (MRSA). Ceftaroline and particularly ceftobi-
prole also possess antienterococcal activity, making
them attractive candidates for combination therapy
with ampicillin or daptomycin in the treatment of en-
terococcal |E [44].

New antibiotics, such as Dalbavancin and Orita-
vancin, of the lipoglycopeptide class, have a chem-
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CTPYKTYpa M aHTMbaKTepuarneH cnekTbp, nogobeH Ha
TO3M Ha TEWKOMMNaHWH, HO C MHOIO AbITbI MOMYXXMBOT,
oueHeH Ha 10-14 gHu, KOeTo NO3BOSISIBA PEOKN anfnka-
uun. Te ca noteHumanHo nonesHa onuus 3a OPAT npu
n3bpaHun nauneHTu [45].

MepopanHa aHTMGMOTUYHA Tepanusi

EdekTnBHOCTT@ Ha nepopanHoTo neveHne e ae-
MOHCTpUpaHa 3a criydyan Ha gecHoctpaHeH VE, kakto
1 npu nesocTtpaHeH VIE npu nevyeHneTo Ha nsdpanHu na-
LIMEHTN, KOUTO Ca Npeoaonenu KputudHata gasa. lNpo-
YYBaHETO 32 YaCTUYHO OpariHO NeYeHNe Ha eHaoKapauT
(POET) e MHOroLeHTpOBO, MPOCMNEKTUBHO, paHOOMU3N-
paHo, 0TBOpeHO. BkntouBa 0610 400 cTabunHu naumeH-
TN CbC CTPENTOKOKOB, CTA(OUIIOKOKOB MITM EHTEPOKOKOB
aopTeH unu mutpaneH UE, kouto ca paHoomMusmMpaHu,
3a ga nonydar MbnHW 4-6 cegMuUun MHTPaBEHO3HN aH-
TMOMOTULM UNK a nonyyaBaT nepoparnHu aHTUbnoTu-
u cned MMHUMYM 10 OHW NapeHTepanHo npunoxeHa
Tepanus. [bpBUYHaTa KparHa Todka € KombrHaums ot
CMBPT MO BCUYKN NPUYNHN, HEMMaHUpaHa CbpaeyHa Xu-
pyprusi, eMOONMYHN CLOUTUS U peLMaMB Ha NONOXUTEN-
HW XeMOKYNTYpPU C MbPBUYHUSA NaToreH [46].

MpoyusaHeto RODEO, wun3nonseawo waeHTU4YHa
MbpBMYHA KpalHa TOYKA, CbLUO OLEHsIBA Bb3OENCTBU-
€TO Ha NpeMuHaBaHe KbM NepoparnHa Tepanus 3a ne-
BocTpaHeH VIE [47]. B ToBa npoyyBaHe 324 cybektun c
WE nopagn MSSA nonyyasat noHe 10 AHN UHTPaBEHO3-
Ha aHTMOMOTNYHa Tepanusi, crneg KoeTo ca paH4oMU3n-
paHu 3a 3aBbpLUBaHE Ha MbIHW 4-6 cegMUUM Ha UHTpa-
BEHO3Ha Tepanusa Unu 3a nepopanHo NpuUroXeHne Ha
nesoduiokcaLmH 1 pudamMnuumnH 3a noHe 14 gonbAHK-
TEMNHW OHW.

XWUPYPIMYHO NEYEHME

o 50% oT naumeHTUTE B akTUBHaTa asa Ha 60-
necTTa ca nokasaHu 3a XUpypru4Ho fie4eHne, HapeyeHo
paHHa knanHa xupyprusa (EVS). Cneundunynnte nHon-
Kauuu 3a TOBa Ca HanNMuneTo Ha KnamHa OUCYHKLUS,
NpUYMHsIBaLla CbpAeYHa HEedoCTaTbYHOCT, NEPCUCTU-
pawa MHMEKLMS BbAPEKN aHTUONOTUYHOTO NieYeHne 1
ME ¢ rmeOuykn nnm pesncTeHTHM KbM JiekapcTBa opra-
HU3MW, NPEBEHUMSI HA eMOoNM3mMa, Npy Hanm4ve Ha Be-
retauuun Hag 10 mm. Bce owle ocTtaBa CnopeH BbMNpochT
3a BPEMETO Ha onepaumsta, KOETO 0TYacTu ce ObImKU
Ha OrpaHWyeHMTE M MNPOTUBOPEYMBU [OKA3aATENCTBA,
nyGnukyBaHu 0O MOMEHTA, KOUTO ca TPYAHU 3a TbIIKY-
BaHe. Criopef Te3n npoyyBaHus nonaarta ot EVS moxe
[a ce Jokaxe camMO 3a HaTMBEH KIaneH eHaoKapauT
C MHOMKaUMWM 3a XUPYprivHo nedeHue [48]. MNonsata e
no-marko o4eBuAHa B criydam Ha npeoteseH VIE n moxe
[a ce o4yakBa Mpw HsKOM BHMMATENHO nogdpaHu nauu-
eHTn ¢ PVE, npuunHeHmn ot S. aureus [49].

ical structure and antibacterial spectrum similar to that
of teicoplanin, but with a very long half-life, estimated
at 10-14 days, allowing for infrequent applications. They
are a potentially useful option to OPAT in selected pa-
tients [45].

Oral antibiotic therapy

The effectiveness of oral treatment has been
demonstrated for cases of right-sided IE as well as
for left-sided IE in the treatment of selected patients
who have overcome the critical phase. The Partial
Oral Endocarditis Trial (POET) was a multicenter,
prospective, randomized, open-label study. Enrolled
a total of 400 stable patients with streptococcal,
staphylococcal, or enterococcal aortic or mitral IE
randomized and, to receive a full 4-6 weeks of intra-
venous antibiotics or to receive oral antibiotics after
a minimum of 10 days of parenteral therapy. The pri-
mary endpoint was a composite of all-cause death,
unplanned cardiac surgery, embolic events, and re-
currence of positive blood cultures with the primary
pathogen [46].

The RODEDO trial, using the same primary end-
point, also evaluated the impact of switching to oral
therapy for left-sided IE [47]. In this study, 324 sub-
jects with |IE due to MSSA received at least 10 days of
intravenous antibiotic therapy, then were randomized
to complete a full 4-6 weeks of intravenous therapy or
to receive oral levofloxacin and rifampicin for at least
14 additional days.

SURGICAL TREATMENT

Up to 50% of patients in the active phase of
the disease are indicated for surgical treatment,
called early valvular surgery (EVS). The specif-
ic indications for this are the presence of valvular
dysfunction causing heart failure, persistent infec-
tion despite antibiotic treatment and IE with fungi or
drug-resistant organisms, prevention of embolism,
in the presence of vegetations greater than 10 mm.
The timing of surgery remains controversial, part-
ly due to the limited and conflicting evidence pub-
lished to date that is difficult to interpret. According
to these studies, the benefit of EVS can only be
demonstrated for native valvular endocarditis with
indications for surgical treatment 48. The benefit is
less evident in cases of prosthetic IE and may be
expected in some carefully selected patients with
PVE caused by S. aureus [49].
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PelLeHMeTO 3a XMPYPrMYHOTO JNIEYEHNE € CBbP3aHO
C OLleHKa Ha nepuonepaTuUBHNS PUCK, KATo TON e BMCOK
Npu No-Bb3pacTHU NaLUWEHTUN, C MHOXXECTBO CbMbTCTBA-
LM 3abonsiBaHMs!, BKIKOYMTENHO AnabeT n 6bopeyHa He-
[OCTaTbYHOCT. Hali-ronsaimoTo npensTcTBue 3a B3emMaHe
Ha peLleHNe e CBbP3aHO C HaNM4MeTo UM OTCbCTBUETO
Ha MO3bYeH MHCYNT, KOWTO MOXe Aa NpeacTaensiea yc-
noxHeHune Ha 3abongaeaHeTo. NMpenopbkuTe Ha ECS ca,
Ye e pasyMHO fa ce OTNOXMU XUpypruyHaTa UHTEPBEH-
UMst 3a Hal-Manko 4 cegMuum npu NaumMeHTn ¢ TeXbK
WHCYIT UM BbTPeYepeneH KpbBOU3MMB.

MokeM ga 3aknoumm, Ye peLleHneTo aa ce NpoabIi-
KM C paHHa KnanHa onepauusi No Bpeme Ha akTMBHaTa
asza Ha VE, He TpsabBa ga ce npenopbyBa cuctemaTuy-
HO Unu pyTUHHO. To TpsibBa Aa ce OCHoBaBa Ha UHAVBU-
AyarnHa oueHka.

EHOOKAPAUTEH TUM

MynTuancumnnMHapHUTE TPWKM Cca OT peLlaBallo
3Ha4yeHMe 3a AMarHocTuumMpaHeTo u nevyeHuneto Ha UE.
[MpucbCTBMETO HA ,eHAOKAPAUTEH TUM', MyNTUAUCLU-
NINHApPEeH €KW, CbCTaBeH OT KapAMonosu, KapauoTo-
pakanHu Xupyp3u, crneuuanucti no MHGEeKUMo3Hn 3a-
OonsiBaHWs1, pEHTIEHON03M 1 HEBPOJI03M, € YCTaHOBEHO,
Yye nogobpsiea nporHosara [50].

3AKNIOYEHUE

NHGEKUMO3HMAT eHpokapauT € Npean3BUKaTernHo
3abonsBaHe, C NPOMeHsiLL, ce npodur, ocobeHo npes no-
crnefHvTe Hakomko aekaaun. OTynTa ce yBenuyaBaHe Ha
3abongemMocTTa, cpefHarta Bb3pacT Ha naumeHTuTe, Ko-
MopOumaHoCTTa 1 criydaute 6e3 npeawlecTsallo KnanHo
3acsaraHe. Hapactea gensT Ha VIE, cBbp3aH CbC 30paBHu
rPWXKK M MHTPaBEHO3Ha HapkoMaHust. [poMeHsi ce MUKPO-
OMONOMMYHUST CNEKTHP C JOMUHMPaHE Ha CTacUoKoKM-
Te, HaMansiBaHe Ha CTPENTOKOKUTE U HapacTBaLll, AN Ha
E€HTEPOKOKWTE KaTo MpuYMHUTENM. /3non3BaHeTo Ha my-
nTuMoganHata obpasHa AUarHoCTUKa e BEpPOSATHO Aa ce
yBenu4ym B ObaeLue. [Npoyysar ce HOBY MEAVNKAMEHTO3HM
cTpaterMm u aHTMOMOTMUW. YBeNn4aBaT ce criyYauTte C
paHHO XUPYPI1YHO NeYeHne B akTBHaTa basa Ha Gornec-
TTa, ¢ Jobpw pesynTaru.

Bbnpeku Hanpegbka Ha AMarHOCTUYHWUTE U Tepanes-
TUYHUTE BL3MOXHOCTU 0bave CMBbPTHOCTTA He ce Mpo-
MeHsi. OcTaBaT MHOMO BbNpocK 6e3 OTroBOp, CBbP3aHu C
TOoBa Kak Aa ce npeportepatn VE n kak ga ce Hamanst
YCIOXHEHUHATa U CMbPTHOCTTA, CBbp3aHu ¢ UNE.

Cobp Yunsm Ocrbp onucea VE kaTto ,eQHO OT Han-
CTpaLLHMTE CbpAEYHM 3abonsBaHms", BEPOSTHO, 3aLLOTO
Mo CbLLECTBO BCuYkM naumeHt ¢ VIE npes Tas3u epa ca
nounHanu ot 6onectta. Bbnpekn 4ye cMbPTHOCTTa ce €
nogobpuna npe3 XX sek VE npogbkaea Aa 6bae cMbp-
TOHOCHa 60MecT 1 e HeoOXoaWM No-HaTaTbLUEH HaNpenbK
3a nogobpsiBaHe Ha AnarHoCTVKaTa 1 fie4eHNETO.

The decision for surgical treatment is related to
an assessment of perioperative risk, which is high
in older patients with multiple comorbidities, includ-
ing diabetes and renal failure. The biggest obstacle
to decision-making is related to the presence or ab-
sence of stroke, which can be a complication of the
disease. ECS recommendations are that it is rea-
sonable to delay surgical intervention for at least 4
weeks in patients with severe stroke or intracranial
hemorrhage.

We can conclude that the decision to proceed
with early valve surgery during the active phase of IE
should not be recommended systematically or routine-
ly. It should be based on an individual assessment.

ENDOCARDITIS TEAM

Multidisciplinary care is critical to the diagnosis
and treatment of IE. The presence of an "endocar-
dial team," a multidisciplinary team composed of
cardiologists, cardiothoracic surgeons, infectious
disease specialists, radiologists, and neurologists,
has been found to improve prognosis [50].

CONCLUSION

Infective endocarditis is a challenging disease, with
a changing profile, especially in the last few decades.
An increase in morbidity, mean patient age, comorbid-
ity, and cases without prior valvular involvement was
reported. The proportion of IE related to health care
and intravenous drug addiction is increasing. The mi-
crobiological spectrum changes with the dominance
of staphylococci, a decrease in streptococci and an
increasing share of enterococci as causative agents.
The use of multimodal imaging is likely to increase
in the future. New drug strategies and antibiotics are
being explored. There are increasing cases of early
surgical treatment in the active phase of the disease,
with good results.

Despite advances in diagnostic and therapeutic
options, however, mortality rates have not changed.
Many unanswered questions remain regarding how
to prevent IE and how to reduce IE-related complica-
tions and mortality.

Sir William Osler described IE as "one of the most
terrible heart diseases," [2] probably because essen-
tially all IE patients in this era died of the disease. Al-
though mortality has improved over the past century,
IE continues to be deadly disease and further prog-
ress is needed to improve diagnosis and treatment.
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MpunoxeHue 1. Moaudmumparnmn Duke kputepumn [9] // Supplement 1. Modified Duke criteria [9]

Fonemu kputepum

Manku Kputepum

Major criteria

Minor criteria

1. NMosutuneHu 3a NE xemokynTtypu

1. Npeanano3nuus, kaTo npegpasnosarallo CbpAeyHo 3abonsiBaHe Unm
MHXXEKUMOHHa ynoTpeba Ha HapKoTuLm

1. Positive for IE blood cultures

1. Predisposition, such as a predisposing heart condition or injection drug use

2. MoantueHa 3a VIE obpasHa Haxoaka

2. PebpunuTeT, AeduHnpaH kaTo Temnepatypa > 38°C.

2. Positive |IE imaging finding:

2. Fever defined as temperature > 38°C.

a. MosnTtneHa 3a NE exokapanorpama: Beretauums; abeuec,
nceBfoOaHEBPU3MA, MHTpakapauanHa ucTyna; krnanHa nep-
dopauus nnu aHeBpu3Ma; HoBa YacTUYHa AeXUcLeHLUUst Ha
npoTe3Ha knana

3. CbaoBu (heHOMEHM (BKMOYMTENHO YCTAHOBEHM CamMo Ype3 obpasHn MeTo-
On): ronemu aptepuanHu eméonu, centuyHm 6enogpobHn MHAPKTU, HAEK-
LMo3Ha (MMKOTUYHA) aHEBPU3MA, MHTPaKpaHUaneH KpbBOWU3MUB, KOHIOHKTU-
BasieH KpbBOM3NMBY 1 Ne3nn Ha Janeway

a. Echocardiogram positive for |E: vegetation; abscess,
pseudoaneurysm, intracardiac fistula; valve perforation or
aneurysm; a new partial dehiscence of a prosthetic valve

3. Vascular phenomena (including those established only by imaging
methods): large arterial emboli, septic pulmonary infarctions, infectious
(mycotic) aneurysm, intracranial hemorrhage, conjunctival hemorrhages, and
Janeway's lesions

b. AGHOpPMHa aKTUBHOCT OKOJIO MSICTOTO Ha MMMMaHTaums

Ha knanHa npotesa, yctaHoBeHa ¢ 18F-FDG PET/CT (camo
ako rmpoTesaTta e UMnnaHTMpaHa npeaun > 3 mecela) Unm cbe
SPECT/CT ¢ paguobensisaHu neBkoLmUTU

4. i\myHonornyHm doeHomeHu: rmomepyrnoHedpuT, Bb3nu Ha Osler, neTHa Ha
Roth n peBmatonaeH caktop

b. Abnormal activity around the prosthetic valve implantation
site detected by 18F- FDG PET/CT (only if the prosthesis was
implanted >3 months ago) or SPECT/CT with radiolabeled
leukocytes.

4. Immunological phenomena: glomerulonephritis, Osler's nodes, Roth's
spots and rheumatoid factor.

C. I'IapaBanBynapHM nesnun, yCtaHoBeHU CbC CbpAe4Ha CT

5. Mnkpo6bronornyHn gaHHN: NONOXUTENHWU XEMOKYINTYPU, KOUTO HE NMOKPU-
BaT rofisiM KpUTEpUIA, MOCOYEH MO-Tope, UK CEPOSIOrMYHIN JoKasaTesicTeBa 3a
aKTMBHA MHEKLMSA C opraHn3Mu, npuimHasawm NE

c. Paravalvular lesions detected by cardiac CT

5. Microbiological evidence: positive blood cultures that do not meet a
major criterion listed above or serological evidence of active infection with
organisms causing |E.

MpunoxeHue 2. inarHocTMyYHM Npoueaypu Npu xeMokKyntypa — HeratuseH UE [9]
Supplement 2. Diagnostic procedures in blood culture - negative IE [9]

MatoreH /| Pathogen

OuarHocTtnyHu npoueanypu // Diagnostic procedures

Brucella spp.

XeMokynTypu, cepornorus, Kyntypa, umyHoxuctonorus u PCR Ha xupypruyeH matepuvan
Blood cultures, serology, culture, immunohistology and PCR of surgical material.

Coxiella burnetii

Ceponorus (IgG da3sa | > 1:800), TbkaHHa kynTypa, umyHoxucTonornsi u PCR Ha xupyprudeH matepuan

Serology (IgG phase | >1:800), tissue culture, immunohistology and PCR of surgical material

Bartonella spp.

XeMOoKynTypu, ceponorusi, Kyntypa, umyHoxuctonorusa u PCR Ha xupypruyeH matepuan

Blood cultures, serology, culture, immunohistology and PCR of surgical material

Tropheryma whipplei

Xuctonorusi u PCR Ha xupyprudeH matepuan
Histology and PCR of surgical material

Mycoplasma spp.

Ceponorus, kyntypa, umyHoxuctonorusa n PCR Ha xupyprinyeH matepumarn.

Serology, culture, immunohistology and PCR of surgical material.

Legionella spp

XeMoKynTypu, ceponorusi, Kyntypa, umyHoxuctonorus n PCR Ha xvpypruyeH martepuan.

Blood cultures, serology, culture, immunohistology and PCR of surgical material.

DyHrn

XemokynTtypu, ceponornsi u PCR Ha xupyprudeH matepuan

Blood cultures, serology, culture, immunohistology and PCR of surgical material.
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