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Pestome. Cnopeq HauMHa Ha npugobueaHe WHgekUMosHnaT eHpokapaut (ME) ce knacuduumpa kato obuiecTBeHo npugobut —
CAIE (Community acquired IE), cBbp3aH cbe 3apaBHm rpwkin — HAIE (Health care—associated infective endocarditis) v
WE, peaynTaT Ha UHTpaBeHo3Ha HapkomaHus — IDUIE (intravenous drug use-related |E). Ha To3u eTan nunceat gaHHm
3a bwvnrapus 3a tean Tpu rpynu naumreHTu. Len: Moctasuxme cv 3a Len ga uscnegsame VIE cnopea HaumHa Ha npugo-
BvBaHe 1 Aa HanpaBUM KIMHWKO-UHCTPYMEHTaNHa xapakTtepucTika Ha rpynute. MaTepuan u metogu: MpoyysaHeTo e
€[HOLIEHTPOBO, PETPOCMEKTMBHO M BkntouBa 270 nauneHTu, nekysann B YMBAIT “Cs. l'eopru” — Mnosams, 3a nepuoga
01.2005-12.2021 r. Pesyntatu: Maumnertn cue CAIE ca 64.8% (175), ¢ HAIE 26,7% (72) v ¢ IDUIE 8,5% (23). Mauuen-
Tute ¢ IDUIE ca no-mnagm cnpsimo octaHanute ase rpynn — 33 (8) r. (p = 0.000), ¢ Hucka komopbuaHoct (CCl -1, IQR 1;
p = 0.000), ¢ Hal-4eCcTO AecHOCTpaHHO 3acsraHe (p < 0.001), ¢ yecTo ycnoxHeHue cenTuyeH wok —21.7% (p = 0.017) nc
Hat-4ecT npuanHuTen Staphylococcus aureus (p < 0.01). Maumentute ¢ HAIE ca Han-Bb3pactHu (69; 18 1.), ¢ Han-rons-
ma komopbugHocT (CCl 4, IQR 3), 6e3 curHndpmkaHTHa pasnuka cbe CAIE (66; 20 r. v CCI 3 1QR 3). Fonemust gsn Bxoa-
Ha BpaTa npu Tax ca MaHunynauuu/npoueaypy (62.5%) n xemognanusa (18.1%), ¢ Hait-4ecT npuumHuten Enterococci
(19.5%, p = 0.001). CAIE ce npuunHsiBa Hait-4ecto ot Staphylococci (29.6%) v Streptococci (12%). BbtpebonHnynata
CMBPTHOCT U paHHaTa X1pypruyHa MHTepBeHLus ca 6e3 curHndukaHTHa pasnuka B Tpute rpynu. 3akntoyenue: MosHa-
BaHeTO Ha TpuTe rpynu ME cnopeg HauvHa Ha npugobusaHe — CAIE, HAIE n IDUIE, v TexHWTe xapaKTepucTuKK, € BaXHO
3a 13bopa Ha HavarHo eMNMPUYHO aHTUBMOTUYHO neveHne u nogobpsiBaHe Ha NpeBeHLMATa.

KniouoBu gymu: WHeKLMo3eH enpokapamT/oblyectaeHo npuaodut UIE, cebp3aaH cbe 3apasHu rpwxm VIE, VIE B pe3ynTtar Ha MHTpaBeHOo3-
Ha HapkoMaHms

Aapec [-p Buctpa flobpesa-Auesa, KnuHuka no kapamnonorus, YMBAIT " Ceetu [eopru”, byn. ,Metepcko woce* Ne 66,
3a kopecniongenums: 4002 Mnosams, e-mail: bistra0806@yahoo.com

Abstract. According to the mode of acquisition, infective endocarditis (IE) is classified as community-acquired (CAIE), healthcare-
associated (HAIE), and injection drug use-related IE (IDUIE). At this stage, there are no data for Bulgaria for these
three groups of patients. Objective: We set ourselves the goal of investigating IE according to the mode of acquisition
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and to make a clinical-instrumental characterization of the groups. Material and methods: The study is single-center,
retrospective and includes 270 patients treated at the UMHAT “Sveti Georgi” — Plovdiv for the period 01.2005-12. 2021.
Results: Patients with CAIE were 64.8% (175), with HAIE 26.7% (72) and with IDUIE 8.5% (23). Patients with IDUIE are
younger compared to the other two groups (33; 8 years) (p = 0.000), with low comorbidity (CCI -1, IQR - 1; p = 0.000),
with most frequent right-sided involvement (p < 0.001) and with the most common causative agent being Staphylococcus
aureus (p < 0.01). Patients with HAIE were the oldest (69; 18 years;), with the most comorbidity (CCI —4; IQR - 3), with no
significant difference with CAIE (66; 20 years; and CCI - 3; IQR - 3). The large proportion of portal of entry for them were
manipulations/ procedures (62.5%) and hemodialysis (18.1%), with Enterococci being the most common causative agent
(19.5%, p = 0.001). In-hospital mortality and early surgical intervention were without significant difference in the three
groups. Conclusion: Knowledge of the three groups of IE according to the mode of acquisition — CAIE, HAIE and IDUIE
and their characteristics is important for the choice of initial empiric antibiotic treatment and for improvement of prevention.

infective endocarditis/community-acquired IE, healthcare-associated IE, injection drug use-related IE
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BbBEOEHMUE

NHdekunosHnat engokapamt (ME) e 3abonsasaHe,
YUATO Npodomn NPETHbPNS 3HAYUTENHN NPOMEHUN npes3
nocrnegHUTe HSAKOMKO Aekaaun. Bbnpeku BbBexaaHe-
TO Ha WMHOBATUBHU OWArHOCTUYHW MOZANHOCTM, HOBWU
AHTUOVOTUMYHM MOMEKYNK, TepPaneBTUYHU PEXMMU U
XUPYPrUYecKn cTpaTerMm Ha fevyeHue, CMbPTHOCTTa
ocTtaBa Bucoka — 16-25% [1, 2]. PuckoBusT npocpumn
Ha nauMeHTUTe e NPOMEHEH, KaTto ce obocobn HoBa
knacudpukauma Ha VMIE cbobpasHo HaunHa Ha npugo-
OvBaHe. TeXHONMOrMYHUAT M HayyYeH Hanpeabk B Me-
AuMumHaTa e B OCHOBaTa Ha BCe MO-4eCTO U3BbpLUBaHe
Ha MHBA3MBHW OUArHOCTUYHM U TepaneBTUYHU npoLe-
aypu. To3n oBLUMPEH KOHTAKT CbC 3apaBHaTa cuctema
nosefe 0o nosia Ha HoB BuA VIE, cebpsaH cbe 3apas-
HW rpwxu (HAIE). enbT Ha Te3an naumeHTn Henpekbe-
HO HapacTBa, 0CODEHO B CTpaHMTE C BUCOK >KU3HEH
ctangapt. Toan Buag MIE nma ceoute cneumduku, Kato
0OUKHOBEHO 3acsira No-Bb3pacTHM NauMeHTH, C No-ro-
nsiMa KOMOpOMAHOCT, YeCTO € pe3ynTaT Ha Pe3NCTEHT-
HW MUKPOOPTraHn3mu, C MO-TEXKO MpoTUyaHe 1 Hebna-
ronpuaTeH uaxop [3, 4]. Octananute gBa Buga VE ca
obwecTteeHo npuaobut (CAIE) 1 cBbp3aH ¢ nHTpaBse-
Ho3Ha HapkomaHus (IDUIE). Knacmyeckmat HaumH Ha
npugobusaHe — CAIE cblo e ¢ npomeHeH npodun.
Hamanenu ca cnyyante ¢ peBMaTuyeH CbpAaeydeH no-
POK KaTo npefpasnonarallo CbCTOSHWE, yBENMYeHu ca
JereHepaTUBHUTE KNarHu Nesnn 1 cnyyamte ¢ UHTaKT-
HW knanwu [5, 6]. NMocnegHuTe Hacokn Ha EBponenckoTo
apyxectBo no kapguonorusa (ESC) ot 2015 r. 3a no-
BeaeHue npu MIE, npenopbyBa knacudukaums cnopen
HayMHa Ha npuaobueaHe Ha MHdekumsita (CAIE wnm
HAIE), ocobeHo npu n3bop Ha aHTUBMOTUYHKN CXEMU 3a
NbpBOHAYarHO eMNUPUYHO nedveHune [7]. TpetuaT Bug
ME - IDUIE, cbwo e HOB 1 e pesynTaTt OT pasnpoc-
TpaHEeHMETO Ha MHTpPaBeHO3HaTa HapkoMaHus. Tosa e

INTRODUCTION

Infective endocarditis (IE) is a disease whose
profile has undergone significant changes over the
past few decades. Despite the introduction of innova-
tive diagnostic modalities, new antibiotic molecules,
therapeutic regimens and surgical treatment strate-
gies, mortality remains high — 16-25% [1, 2]. The risk
profile of patients has been changed, distinguishing
a new classification of IE according to the mode of
acquisition. Technological and scientific advances in
medicine are the basis for increasingly invasive di-
agnostic and therapeutic procedures. This extensive
contact with the healthcare system has led to the
emergence of a new type of healthcare-associated
IE (HAIE). The share of these patients is steadily in-
creasing, especially in countries with a high standard
of living. This type of IE has its specificities, as it
usually affects older patients, with more comorbidi-
ty, is often result of resistant microorganisms, with a
more severe course and an unfavorable outcome [3,
4]. The other two types of IE are community-acquired
(CAIE) and intravenous drug use-related (IDUIE).
The classic way of acquisition — CAIE also has a
changed profile. Cases with rheumatic heart disease
as a predisposing condition have decreased, degen-
erative valvular lesions and cases with intact valves
have increased [5, 6]. The latest 2015 European
Society of Cardiology (ESC) guidelines for manage-
ment of IE recommend classification according to the
mode of acquisition of infection (CAIE or HAIE), es-
pecially when choosing antibiotic regimens for initial
empiric treatment [7]. The third type of IE, IDUIE, is
also new and is a result of the spread of intravenous
drug addiction. This is a particularly big problem in
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ocobeHo ronsam npobnem B HAkou cTpaHu kato CALL,
Kanaga, Nngus, Mpan u ap. [8-13]. Tesn 60mnHM obuk-
HOBEHO ca Mo-Mnau, C H1Mcka KoMopbUOHOCT, ¢ Npen-
MYLLECTBEHO 3acsiraHe Ha TpuKycnuaanHata knana, ¢
Ha-4eCT NPUYNHUTEN CTahUIOKOKM.

B HacTodLoTO npoyyBaHe mscnegBame Tesn Tpu
rpynu naumeHtn ¢ UE, TexHute knuHuko-naboparop-
HW XapaKTepPUCTUKM, YCIOXHEHUS U u3xo4. Jluncea ak-
TyanHa xapakTepucTuka 3a Obnrapckara nonynawus,
KOATO € BaXkHa 3a TepaneBTUYHUSA MpoLiec.

MATEPUARN U METOOMU

Monynauus

[MpoyyBaHeTO € pPeTpOoCneKTUBHO, €4HOLEHTPOBO,
kato BkntoyBa 270 naumeHTn, NokpusBaliM mMopmdu-
unpaHuTe kputepun Ha Duke [14] 3a gmarHosaTta UE,
nekyBaHu B YHMBEpPCUTETCKATA KapauonornyHa KnmHu-
ka Ha YMBAIJl “Cs. l'eopru“ — lNnosaue, 3a nepuoga
01.2005-12.2021 r. BonHuyaTa pasnonara ¢ 1500 ner-
na v KnuHukaTta e pedbepeHTeH LIeHTbp 3a fle4YeHne Ha
ME 3a ronsma yact ot KOxxHa bbnrapus. ManonseaHa e
MeauuMHCKaTa AOKYMEHTaLMs Ha NeKyBaHM NauueHTu
c koa 133, 138, n 139 3a onucaHus nepuoa. 3anncaHurte
NPOMEHNNBW BKIOYBAT AeMorpadCku aHHW, Hanmyune
Ha npeapasnonaralo cbpaedHo 3abonsiBaHe, KOMoOp-
ouaeH nuaekc Ha YapnceH (CCl), puckosu cakTopu 3a
npexogHa GakTepuemMusi, KIMHUYHK, exokapauorpad-
CKM HaxogKu, NPUYNHHUTENN MUKPOOPraHn3Mu, YCIoX-
HEHWs, NeYeHns n pesynTaTi.

ETn4yHM cboOpaxeHus

lMpoy4BaHETO € NpoBeAEeHO CbC CbIMACMETO Ha
MecTHaTa ETnyHa komucus (peerne Ne 2/09.03.2023)
M B CbOTBETCTBME C NpuHUMnUTe Ha [deknapauumsaTa ot
Xen3nHkn He e nognuceaHo MHGOPMUPAHO Cbrnacue
nopaam peTpoCrneKkTUBHUS XapakTep Ha n3cneaBaHeTo.

OedunHnuma n knacundumkauma Ha UE

[varHosata ce onpegenenst kKato CUypeH Uin Bb3-
MoxeH VIE cnopen mogudpmumpanunte kputepum Ha [ok.
OnepatunBHOTO NeveHne Ha UE ce onpegenst Kato paHHo,
KOrato ornepauusTta e rno Bpeme Ha aHTUOMOTUYHO Fieve-
Hune. MectononoxeHneto Ha VIE ce onpegenst Bb3 OCHO-
Ba Ha HaXOOKMTE OT exokapavorpadusita, apyrm obpasHm
n3creaBaHus, cbpaedHaTa Xupyprus unm B HAKOM criyyam
cropea KNMHUYHaTa KapTuHa. Hanuumeto Ha cenTuuHm
emMBonMn 1 M3BLHCBPAEYHO OrHWLE Ha WHGeKUus ce
AedvHMpa KaTto OrHULLE Ha UHADEKLMS, OTKPUTO C 00pas-
Ha OmarHocTvka UIn KIMHMYHO, KOEeTO e TunndHo 3a UE.
Ennsogute Ha VIE ca kaTeropuanpaHu cnopeg HadmHa Ha
npupodueaHe, KakTo cneqga: 1) npuooduT B 0OLLECTBOTO
ME (CAIE), 2) VIE, cBbp3aH cbe 3apaBHu rpukn (HAIE), n
3) IE, cBbp3aH ¢ MHTpaBeHo3Ha ynotpeba Ha HapKoTMLM

some countries, such as the USA, Canada, India,
Iran, etc. [8-13]. These patients are usually younger,
with low comorbidity, with predominant involvement
of the tricuspid valve, with the most common caus-
ative agent being staphylococci.

In the present study, we investigate these three
groups of patients with IE, their clinic-laboratory char-
acteristics, complications, and outcome. An up-to-date
characteristic for the Bulgarian population, which is im-
portant for the therapeutic process, is missing.

MATERIAL AND METHODS

Population

The study was retrospective, single-center, includ-
ing 270 patients meeting the modified Duke criteria [14]
for the diagnosis of IE, treated at the University Cardi-
ology Clinic of UMHAT “Sveti Georgi” — Plovdiv for the
period 01.2005-12.2021. The hospital has 1500 beds
and the clinic is a reference center for the treatment of
IE for a large part of southern Bulgaria. The medical
records of treated patients with codes 133, 138, and 139
for the described period were used. Variables record-
ed included demographics, presence of predisposing
heart disease, Charlson comorbidity index, risk factors
for transient bacteremia, clinical, echocardiographic
findings, causative organisms, complications, treat-
ments, and outcomes.

Ethical considerations

The study was conducted with the consent of the
Local Ethics Committee (decision Ne 2/09.03.2023)
and in accordance with the principles of the Declaration
of Helsinki, no informed consent was signed due to the
retrospective nature of the study.

Definition and classification of IE

The diagnosis was defined as definite IE or pos-
sible |E according to the modified Duke criteria. Op-
erative treatment of IE was defined as early when
the operation was during the antibiotic treatment.
The location of IE is determined based on findings
from echocardiography, other imaging studies, car-
diac surgery, or in some cases according to clinical
presentation. The presence of septic emboli and an
extracardiac focus of infection was defined as a fo-
cus of infection detected by imaging or clinically that
was typical of IE. Episodes of IE were categorized
by mode of acquisition as follows: 1) community-ac-
quired IE (CAIE), 2) healthcare-associated IE (HAIE),
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(IDUIE). Tesu kateropumte ce M3kmouBaT B3anmMHo. VIE
ce onpegens kato HAIE cermacHo cnegHute kputepun: 1)
nosiea Ha VE > 48 yaca crieq npviemaHe B 6onHuuaTta unm
B pamKuTe Ha 6 MeceLa crneq M3nuceaHe oT XocmuTanu-
3aumd 3a = 2 gHu; 2) VIE ce passuBa B paMKuTe Ha 6 Me-
celia crneq 3HavYMma MHBa3uBHa npoleaypa, U3BbpLueHa
no Bpeme Ha XocnuTanusaums unm B ambynaTtopHu ycno-
B1S; 3) OBLLUMPHM M3BBHOOMHNYHN KOHTaKTU CbC 30paBHU
rpwKn, edUHUPaHO KaTo noryvaBaHe Ha rpuka 3a paHu
W MHTPaBEHO3HO NeYeHne B paMk1Te Ha 1 mecew, npeam
Havanoto Ha ME; nnun 4) npebusaBaHe B KIMHUKA — AOM
3a nony4yaeaHe Ha nogobHu rpwkm [3, 15]. VIE, Bb3HMKBALL
Ha KrianHa npoTesa B pamkuTe Ha 12 meceua creq one-
pauusiTa, Ce ONpenens Kato paHeH NPoTe3eH eHaoKapanT
(PVE) n ce knacudmumpa kato HAIE. lMaumeHtute cbe
CKOpOLLHa (B pamkuTe Ha 1 meceL) unv no-gbrira aHaMmHe-
3a 3a MHTpaBeHo3Ha yrnoTpeba Ha HapKoTULM ca Knacudm-
umpanm kato IDUIE. MauneHTnTe 6e3 30paBHM MpKK KaTo
acoumaums 1 6e3 NCTopusi Ha UHXEKUMOHHA ynoTpeba Ha
HapkoTMum ca knacudmumpany B rpynata CAIE. VE, Bb3-
HVKHaN crneqj CTOMaTonorMyHM npoueaypu, ce cymTa 3a
CAIE, ako HAMa Apyr KOHTaKT CbC 3apaBHU rpyxkn [3].

CraTtucTtuyeckm metoau

KonunuecTtBeHnTe AaHHM ca NpeacTaBeHn KaTo cpea-
HO apuUTMETUYHA * CTaHOapTHO OTKMOHEeHMe (mean *
SD) nnu megmnaHa n MHTepKBapTurneH pasmax (median,
IQR) cnopepn Bvaa Ha pa3npeneneHMeTo Ha NPOMeEHNN-
BuTe (Tect Ha Shapiro-Wilk). KateropuiHute npomeH-
nmBu ca obobLieHn ¢ nomowyta Ha abconoTHu (n) u
oTHocuTenHu (%) BenuunHu. TecTbT Ha Kruskal-Wallis
3a He3aBUCUMW M3BafKV € U3MNOM3BaH 3a CpaBHsSBaHe
Ha KONMYeCTBEHU MPOMEHNNBU MeXAy TPWU rPynm C Ko-
pekumsa Ha Bonferroni 3a MHOXXeCTBEHWN cpaBHeHUs. 3a
CpaBHEHME Ha OTHOCUTENHUTE AANOBE Ha KaTeropunHu-
Te NPOMEHNVBY MEXAY U3CNeaBaHUTE rpynu e n3nons-
BaH z-TecT. P-ctonHocT < 0.05 (OBycTpaHeH TecT) ce
nprema 3a CTaTUCTUYECKUN 3HaYMMa 3a BCUYKN TECTOBE.
CTaTUCTUYECKUAT aHanM3 e U3BbpLUEH C MOMOLLTa Ha
SPSS, Bepcus 26.0 (IBM corp., NY, USA).

PE3YNTATH

KnuHun4yHute XapPaKTepUCTUuKn

Ot Beuykm 270 naumneHTw, 205 (75.9%) ca cbe curypeH
ME, kato 133 oT TsiX ca ¢ ABa ronemMmn Kputepusi n 72 ¢ eguH
ronam v Tpu Mankv kputepum. C guarHosa BbamoxeH VIE
ca 65 (24.1%) naumeHTn, KaTo 62 OT TAX ca C €4WH ronsam n
€[MH MarTbK KpUTEPUIA 1 TpUMa ca C TPY Marku KpUtepusi.
Cnopen HaunHa Ha npugobvsaHe Ha VE nauveHTuTe ce
pa3npenenst, kakto cneaea: CAIE — 175 (64.8%), HAIE
— 72 (26.7%), n IDUIE — 23 (8.5%). CpeaHaTta Bb3pacT e
Har-BMcoka B rpynata Ha HAIE — 69 r. (18), 6e3 curHudm-
KaHTHa pasnuka cbc CAIE — 66 T. (20). Npynata Ha IDUIE ca

and 3) IE associated with intravenous drug use (IDU-
IE). These categories are mutually exclusive. |IE was
defined as HAIE according to the following criteria: 1)
occurrence of IE > 48 hours after hospital admission
or within 6 months after hospital discharge for = 2
days; 2) IE developed within 6 months of a significant
invasive procedure performed during hospitalization
or in an outpatient setting; 3) extensive outpatient
health care contacts, defined as receiving wound
care or |V treatment within 1 month before the onset
of IE; or 4) staying in a clinic-home to receive similar
care [3, 15]. IE occurring on a prosthetic valve within
12 months after surgery is defined as early prosthet-
ic endocarditis (PVE) and is classified as HAIE. Pa-
tients with a recent (within 1 month) or longer history
of intravenous drug use were classified as IDUIE.
Patients with no health care as an association and
no history of injection drug use were classified into
the CAIE group. IE occurring after dental procedures
is considered a CAIE if there is no other healthcare
contact [3].

Statistical analysis

Quantitative data were presented as meantSD
or median; IQR (interquartile range), based on the
variable distribution (Shapiro-Wilk test). Categor-
ical variables were summarized using frequency
(n) and percentages (%). Independent-samples
Kruskal-Wallis test was used to compare variables
between three groups with significant values ad-
justed for multiple tests using the Bonferroni cor-
rection. Z-test was applied to compare categori-
cal variables between the groups. P-value < 0.05
(2-sided) was considered statistically significant
for all tests. Statistical analyses were performed
with SPSS software, version 26.0 (IBM corp., NY,
USA).

RESuULTS

Clinical features

Of all 270 patients, 205 (75.9%) had definite IE, with
133 of them having two major criteria and 72 having one
major and three minor criteria. There were 65 (24.1%)
patients diagnosed with possible IE, 62 of them with
one major and one minor criterion and three with three
minor criteria. According to the mode of acquisition,
the patients were distributed as follows: CAIE — 175
(64.8%), HAIE — 72 (26.7%) and IDUIE — 23 (8.5%).
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CUFHUCOMKAHTHO NO-MI1agwm CpsiMO OCTaHanuTe ABe rpynu
—33r.(8) (p <0.05) (chur. 1). 3a nokazartensi Bpeme cmr-
TOMU—XoCnuTanu3auusi HabnogaBame CUrHUpuKaHTHa
pasnuka mexay CAIE n IDUIE (p = 0.001), n mexay HAIE
n IDUIE (p = 0.004) (dowr. 2). KnnHNYHWUTE XapaKTepucTu-
KM Ha MauneHTUTe ca npeacTtaBeHn B Tabnvua 1. He ce
Habnogaea cUrHMUKaHTHa pasnuka Mexay rpynuire no
OTHOLLIEHNE Ha BOnHWYeH NpecTon, CMbPTHOCT A0 30-usi
OEH 1 OCbLUEeCTBEHA paHHa xvpyprus. BxogHa BpaTta Ha
WHEeKuATa e Har-4ecTo HemsBecTHa — 71.4% B rpynarta
Ha CAIE, a korato e M3BeCTHa Hal-4ecTo € CBbp3aHa C
AeHTanHu pwkn — 16.6%. MNpu HAIE Hali-yecTta BxogHa
BpaTta ca MaHunynaumu/npouenypn — 62.5%, cneasaHu
ot xemogmanusa — 18.1%, ractpouHtectTuHanHm — 8.3%,
n yporeHutanHu — 6.9%. 3a IDUIE BxogHaTa Bparta € i.v.
nrxekTmpaHe — 100%. Charlson index comorbidity (CCl) e
curHndmnkaHTHo no-Huckk B IDUIE cnpsivo CAIE n HAIE,
kato Han-Bucok e B HAIE — 4 (3). Hait-vecto B IDUIE ce
cpeLLar XpOoHWUYHWM YepHoapobHWM 3abonsiBaHust (XPOHW-
YeH XenaTuT), NPeaxoaHa CbpaevHa XMPYpPrnst U XpoHWNY-
Ha cbpaeyHa HegocTaTbyYHOCT. CUFHUEPUKAHTHO MO-4ECTO
npeactaBeHn B HAIE ca oHkonorndHute 3abonsiBaHvs u
XpoHuyHaTa 6boOpedHa HepoctaTbuHocT. CAIE ce npen-
CTaBsi C LUMPOK CNeKTbp KoMopbuaHoctu (tabn. 1).

Mpegpasnonarawute CbpaedHM CbCTOAHMSA Cca
npencrtaBeHn B Tabn. 2. VI B Tpute rpynu € BUCOK Npo-
LEHTBbT Ha MHTaKTHUTE Knanu. CUrHUMKaAHTHO No-4ec-
TO e npekapaH ME Ha HaTtuBHa knana npwu IDUIE, po-
KaTo npekapaHmnat npoteseH VE e no-4yecto npu CAIE.
PeBmatuyHata cbppeyHa 6onecT e cnabo 3acTbneHa
n e no-vecto npu CAIE.

Independent-Samples Kruskal-Wallis Test
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®ur. 1. CpegHa Bb3pact B rpynute — CAIE, HAIE, IDUIE
Fig. 1. Mean age in the groups — CAIE, HAIE, IDUIE

The average age is the highest in the HAIE group - 69
(18) years, without a significant difference with CAIE —
66 (20) years. The IDUIE group is significantly younger
than the other two groups — 33 (8) years (p < 0.05) (Fig.
1). For the indicator time symptoms — hospitalization
we find a significant difference p = 0.001 between CAIE
— IDUIE and p = 0.004 between HAIE — IDUIE (Fig. 2).
The clinical characteristics of the patients are present-
ed in Table 1. No significant difference was observed
between the groups in terms of hospital stay, 30-day
mortality, and early surgery performed. Entrance door
of infection is most often unknown — 71.4% in the
CAIE group, and when known it is most often dental
— 16.6%. For HAIE, the most common gateway is ma-
nipulations/procedures — 62.5%, followed by hemodi-
alysis — 18.1%, gastrointestinal — 8.3% and urogenital
—6.9%. For IDUIE, the gateway is i.v. injection — 100%.
Charlson comorbidity index (CClI) is significantly lower
in IDUIE (CCI - 1; IQR — 1) compared to CAIE and
HAIE, being the highest in HAIE (4; IQR 3). Chronic liv-
er disease (chronic hepatitis), previous heart surgery,
and chronic heart failure are most common in IDUIE.
Significantly more frequently presented in HAIE are
oncological diseases and chronic renal failure. CAIE
presents with a wide range of comorbidities (Table 1).
Predisposing cardiac conditions are presented in
Table 2. The percentage of intact valves was high in
all three groups. A previous native valve IE was signifi-
cantly more frequent in IDUIE, while a previous pros-
thetic IE was more frequent in CAIE. Rheumatic heart
disease is uncommon and more common in CAIE.

Independent-Samples Kruskal-Wallis Test
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Fig. 2. Time symptoms — hospitalization (groups —
CAIE, HAIE, IDUIE)
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Ta6bnuua 1. KnuHnyHm xapakrepuctukmu Ha naumeHTuTe no rpynu / Table 1. Clinical characteristics of patients by groups

1 2 3
UE (n =175) UE (n=72) UE (n = 23)
Mpomennuea / Variable O6LwecTBEHO CBbp3aH cbC CBbp3aH ¢ u.B. p-value
npugo6ut/ 34pPaBHU FPUXMU HapKoMaHuA
CAIE HAIE IDUIE
Bbapacr, roguHun / Age, years 0.000Y 2
Meguana, (IQR)t / Mediana, (IQR)T 66 (20) 69 (18) 33(8) 0.000 Y*
Mon, mbX, N% / Gender, man, n% 110 (62.9) 44 (61.1) 23 (100) > 0,05Y
Bpewme cumnt. go xocn., gHn. Meamaxa, IQRtT 0.001Y 2
Time symptoms to hosp. days; Mediana, (IQR)t 30 (40) 30 (40) 20 (20) 0.004Y *
BonHuueH npecton, aHn / Hospital stay, days
Meavara, (IQR)t / Mediana, (IQR)t 28 (20.3) 28 (21) 13.5 (25.3) > 0.05Y
M3xop (30 gHun) noumHan, n% / Outcome (30 days) died, n% 44 (25.1) 16 (22.2) 7 (30.4) >0.05Y
PaHHa xupyprus — ga, n% / Early surgery — yes, n% 37 (21.1) 13 (18.1) 4(17.4) > 0.05Y
BxogHa BpaTta, n% / Portal of entry, n%
HesicHa / Unclear 125 (71.4) 0 0 -
HentanHa / Dental 29 (16.6) 1(1.4) 0 < 0.001*
Xemoguanusa / Hemodialysis 0 13 (18.1) 0 -
[acTponHTecTMHaNHa
Gastrointestinal 0 6(8.3) 0 )
YporeHutanHa .
Urogenital 4(2.3) 5(6.9) 0 >0.05
Manun. / npouenypun
Manipulations/procedures 0 45(62.5) 0 )
YHI/Ear Nose Throat 3(1.7) 1(1.4) 0 > 0.05*
M.B. HapkomaHus
I.v. drug addiction 0 0 23 (100) )
Koxa / Skin 10 (5.7) 0 0 -
PecnupatopHn / Respiratory 4 (2.3) 1(1.4) 0 > 0.05*
CCI - MeguaHa, (IQR)T ‘s
CCI - Mediana, (IQR)t 30 4@) 1) 0.000Y',
AX/ Arterial hypertension, n% 115 (65.7) 54 (75) 2(8.7) <0.000 * =
MBC, n% .
Ischemic heart disease, n% 43 (24.6) 21(29.2) 0 > 0.05
MpepxopgHa cbpa. xup., N% .
Previous cardiac surgery, n% 65(37.1) 23(31.9) 7(304) > 005
XCH/CHF, n% 78 (44.6) 35 (48.6) 11 (47.8) > 0.05*
3[/ Diabetes mellites, n% 33(18.9) 18 (25) 0 > 0.05*
MpeacbpaHo MbxaeHe, n% "
Atrial fibrillation, n% 34 (194) 14 (19.4) 1(4.3) >0.05
XOBb/ COPD, n%, 11 (6.3) 8(11.1) 0 > 0.05*
Cnep Covid-19, n% .
After Covid-19, n% 301.7) 3¢42) 0 > 005
[acTpouHTecTnHanHm — apyru, n% .
Gastrointestinal — other, n% 19(10.9) 12(16.7) 1(4.3) >0.05
OHKonornyHu 3abonseaxus, n% *1
Malignant diseased, n% 106.7) 20(27.8) 0 <0.0001
CwuctemHun 3abonsisaHust, N% .
Systemic diseases, n% 2(1.2) 2(28) 0 > 0.05
XBH, n% 0.004*
Chronic kidney disease, n% 39(223) 29 (40.3) 2 ®7) 0.005 **
Xemopgnanusa, n%
Hemodialysis, n% 0 13(18.1) 0 )
Xp. YepHoApobHK 3abonssaHus, N% 0.0001*2
Chronic liver diseases, n% 5(2.9) 2(2.8) 6(26.1) 0.0005 *3
[MoHeceH nHeynT, N% *
Past stroke, n% 29 (16.6) 10 (13.9) 1(4.3) >0.05
Mpekapax NE, n% "
Previous IE, n% 9(5.1) 8 (11.1) 3(13) >0.05

*zest test; YKruskal-Wallis; 'difference between groups 1-2; 2difference between groups 1-3; *difference between groups 2-3; CCl — Charlson

index comorbidity; CHF — chronic heart failure
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Tabnuua 2. Npeppasnonarawm cbpae4vHn cbetosiHuaA / Table 2. Predisposing cardiac conditions

1 2 3
UE (n=175) UE (n=72) UE (n=23)
MpomeHnusa .
Variable O6LwecTBeHO Npuaobut/ | CBbpP3aH cbe 3apaBHU rpMku | CBbp3aH ¢ U.B. HApkoMaHuA | p value
CAIE HAIE IDUIE
n, % n, % n, %
KnanHa npote3sa / Prosthetic valve 58 (33.1) 20 (27.8) 7 (30.5) >0.05
PCI1/ Rheumatic Heart Disease 7 (4.0) 2(2.8) - > 0.05
BCI/ Congenital heart disease 1(0.6) 1(1.4) - -
ﬂereHepaT‘MBeH cry/ . 10 (5.7) 5(6.9) ) >0.05
Degenerative valve disease
EKC/cbpa. yctponctea/ ) 5(6.9) ) )
Pacemaker/intracardiac devices '
MpekapaH NE — NVE/ R
Previous IE — NVE 5(2.9) 4 (5.6) 6 (26.1) < 0.0001
MpekapaH ME — PVE/
Previous IE — PVE 10 (5.7) 3(4.2) 1(4.3) >0.05
BukycnuagHa Ao knana/
Bicuspid aortic valve 8(4.6) 1(14) 1(4.3) > 0.05
MwuTpaneH nponanc/
Mitral valve prolapse 4@23) 10.4) )
WHTtakTHu knanu/ / Intact valves 72 (41.1) 30 (41.6) 8 (34.8) >0.05

*z-test, 'difference between groups 1-2; 2difference between groups 1-3, 3difference between groups 2-3; EKC — enektpokapgnoctumynarop,
PCIM — peBmatuyeH cbpaedeH nopok, BCI — BpogeH cbpaeyveH nopok, NVE — native valve endocarditis, PVE — prosthetic valve endocarditis

KnuHn4HMTE CcmnTOMK ca TUMMYHO NpeacTaBeHU
B TpuTe rpynu, 6e3 curHndmkaHTHN pasnuung. He ce
yCTaHOBsIBA pasnuka B ycrnoxHeHusita mexay CAIE u
HAIE. MNpwu IDUIE curHocmkaHTHO No-4ecTo ce Habmto-
AaBa CenTunyeH LWok u 6enogpobHn embonun (Tabn. 3).

Exokapguorpadpcknte gaHHM nokassaT Mo-4ecto
nanonaseaHe Ha TEE npu CAIE 1 HAIE, oTKonkoTo npu
IDUIE. lMpu IDUIE ce ycTtaHoBsBaT No-4ecto Bereta-
ummn Hag 15 mm u TeXKoCTENeHHa TpUKycnuaanHa pe-
ryprutaums (tabn. 4).

WME e Han-4yecto nesoctpaHeH npu CAIE n HAIE,
pecHoctpaHeH npu IDUIE, a kombuHupaHOoTO ABYyC-
TpaHHO 3acsraHe e Hawv-vecto npu IDUIE. PaHHuAT
npoteseH ME e TtunuyeH 3a HAIE, gokato KbCHUAT
npoteseH VE ce cpewa CUrHUPUKAHTHO MO-4YeCTO
npu CAIE. AopTHaTa u MuTparnHara knana ce 3acsrart
no-vyecto npu CAIE n HAIE, gokato TpukycnuganHarta
Knarna camoCTOATENHO M B KOMOMHAaUMS ¢ aopTHaTa e
no-4ecto 3acerHarta npu IDUIE (Tabn. 5).

Mukpo6uonormyHa xapakTrepucTmka

OtpuuatenHu xemokyntypy uma B 43.6% npu
CAIE, 38.9% npu HAIE v 21.7% npu IDUIE (p = 0.045
cnpsimo CAIE). Otroeophu 3a CAIE ca Staphylococci B
29.6% (noutn no paBHO Mexay Staphylococcus aureus
n Staphylococcus Coagulase negative — CoNS) u
Streptococci B 12%. Enterococci ca BogeL, npuanHuTen
npu HAIE — 19.5% (p = 0.001 cnpsimo CAIE) n ca cna-
60 npencrasenun npu CAIE (5.8%) v IDUIE (4.3%). Han-
yecT npuumHuTen Ha IDUIE e Staphylococcus aureus (p =
0.003 cnpsimo CAIE m p = 0.009 cnpsimo HAIE) (Tabn. 6).

Clinical symptoms were typically presented in the
three groups, with no significant differences. No differ-
ence in complications was found between CAIE and
HAIE. Septic shock and pulmonary embolism were sig-
nificantly more common in IDUIE (Table 3).

Echocardiographic data show more frequent use of
TOE in CAIE and HAIE than in IDUIE. In IDUIE, vege-
tations over 15 mm and severe tricuspid valve regurgi-
tation are found more often (Table 4).

IE is most often left-sided in CAIE and HAIE,
right-sided in IDUIE and combined bilateral involve-
ment is most common in IDUIE. Early prosthetic IE is
typical for HAIE, while late prosthetic IE is significantly
more common in CAIE. The aortic and mitral valves
are more commonly involved in CAIE and HAIE,
whereas the tricuspid valve alone and in combination
with the aortic valve is more commonly involved in
IDUIE (Table 5).

Microbiological characteristic

Negative blood cultures were found in 43.6% in CAIE,
38.9% in HAIE and 21.7% in IDUIE (p = 0.045 vs. CAIE).
Responsible for CAIE are Staphylococci in 29.6%, (al-
most equally between Staphylococcus aureus and Staph-
ylococcus Coagulase negative — CoNS) and Streptococci
in 12%. Enterococci are the leading causative agent in
HAIE — 19.5% (p = 0.001 compared to CAIE) and poorly
represented in CAIE (5.8%) and IDUIE (4.3%). The most
common cause of IDUIE is Staphylococcus aureus (p =
0.003 vs. CAIE and p = 0.009 vs. HAIE) (Table 6).
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Ta6bnuua 3. KnuHnyHu cumntomu m ycnoxHeHnus / Table 3. Clinical symptoms and complications

1 2 3

MpomeHnuBa UE (n =175) UE (n=72) UE (n=23)

. p-value

Variable O6uwecTBeHO Npuao6uT/ | CBbp3aH cbC 3apaBHU rpuxu | CBBbpP3aH ¢ U.B. HAPKOMaHUA

CAIE, n, % HAIE, n, % IDUIE, n, %

Temnepartypa / Fever 169 (96.6) 71 (98.6) 23 (100) >0.05Y

LLlym Ha cbpueTo/

Heart murmur/ 114 (65.5) 47 (65.3) 17 (73.9) >0.05Y

Cnneromeranus/ 35 (20) 13 (18.1) 1(4.3) >0.05Y

Splenomegaly

AHemusa/ Anemia 156 (89.1) 70 (97.2) 21 (91.3) >0.05Y

KoxHu npomenn / Skin changes 10 (5.7) 2(2.8) 2(8.7) >0.05Y

OCH/ Acute heart failure 87 (49.7) 33 (45.8) 8 (34.8) >0.05Y

CentuyeH wok/ / Septic shock 12 (6.9) 6 (8.3) 5(21.7) <0.017Y?2

OBH/ Acute kidney failure 76 (43.4) 27 (37.5) 8 (34.8) > 0.05Y

OcTbp MO3bYeH MHCynT/

Acute cerebral stroke 21(12) 6(8.3) 3(13) > 0.05¥

Em6onunyHu ycnoxHeHus/

Embolic complications 33(19.1) 15(20.8) 8(32) > 0.05Y
Mo3sbk/ Brain 21 (12) 5(6.9) 3(13) > 0.05*
Bsin apo6/ Lung 1(0.6) 2(2.8) 3(13) < 0.0001* 2
Cneska/ Spleen 7 (4) 3(4.2) 0 > 0.05*
Koxa/ Skin 7 (3.5) 1(1.4) 2(8.7) > 0.05*
MyckynockenetHu/ .
Musculoskeletal 1(06) 10.4) 0 > 005
KombuHupann/ N
Combined 2(1.2) 1(1.4) 0 >0.05

*z-test, YKruskal-Wallis; "difference between groups 1-2, 2difference between groups1-3, 3difference between groups 2-3, OCH — ocTpa cbpaey-
Ha HepgocTaTb4HOCT, OBH — ocTpa 6L6peyHa HegoCTaTbYHOCT

Ta6bnuua 4. Exokapguorpadycku nokasartenu / Table 4. Echocardiographic parameters

1 2 3

MpomeHnuBa UE (n =175) UE (n=72) UE (n =23)

. A p-value
Variable O6uecTBeHO Npuao- | CBbp3aH cbe 3apaB- | CBbp3aH ¢ i.v. HapKOMaHus

6ut/CAIE Hu rpmxn/HAIE IDUIE

TTE/TTE, n (%) 173 (100) 72 (100) 25 (100) -
TEE / TOE, n (%) 70 (40) 25 (34.7) 2(8.7) 0.003*2 /0.016**
Beretauum / Vegetations n (%) 151 (86.2) 58 (80.5) 19 (82)
pasmep < 10 mm, n (%) 0.0001*2
size < 10 mm, n (%) 110 (72.9) 37 (63.8) 6 (31.6) 0.007*
pasmep 10-15 mm, n (%)
size 10-15 mm, n (%) 3(15.2) 10 (17.2) 5(26.3) >0.05
pasmep > 15 mm, n (%) 0.0002*2
size > 15 mm, n (%) 18 (11.9) 11 (19) 8 (42.1) 0,025
MepuaHynapeH abcuec, n (%) .
Perianular abscess, n (%) 7(4) 1(14) 0 > 0.05
PynTtypa Ha xopaa, n (%) .
Chordal rupture, n (%) 3G 1@23) 1(10) > 005
KnanHa o6ctpykuums, n (%) *
Valve obstruction, n (%) (10.9) 121(15.3) 2(87) > 0.05
AopTHa perypr., n (%)
Aortic regurgitation n, %,
Neka-ymepeHa, n (%) "
Mild-moderate, n (%) 51 (29.1) 23 (31.9) 5(21.7) >0.05
TexkocteneHHa, n (%) / Severe, n (%) 45 (25.7) 18 (25) 4 (17.4) > 0.05*
MwuTtpanHa perypr., n (%)
Mitral regurgitation, n (%)
Jleka-ymepena / Mild-moderate 9 (22.3) 21(29.2) 4(17.3) > 0.05*
TexkocTtenaHHa / Severe, n (%) 0 (22.9) 10 (13.9) 4.3 (16) >0.05*
Tpukycn. perypr., n (%)
Tricuspid regurg., n (%)
Jleka-ymepeHa / Mild-moderate 8 (4.6) 4 (5.6) 4 (17.3) 0.017*"
TexkocTteneHHa / Severe 10 (5.7) 4 (5.6) 6 (26) 0.0008*' 0.0055*2
®UN%, Meamana, (IQR)T
EF%, Mediana, (IQR)T 60 (15) 60 (12) 63(14) > 0.05Y

*z-test, YKruskal-Wallis, 'difference between groups 1-2, 2difference between groups1-3, 3difference between groups 2-3
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Ta6bnuua 5. PasnpegeneHne Ha UE cnopen BuAaa knana u KNnanHoTo 3acsiraHe

Table 5. Distribution of IE according to valve type and valve involvement

1 2 3
MpomeHnuBa UE (n = 175) UE (n=72) UE (n = 23) "
Variable O6uiecTtBeHO Npuao6uT/ | Cebp3aH cbe 3apaBHU rpyxu/ | CBBbp3aH ¢ U.B. HAPKOMaHUsA p value
CAIE, n, % HAIE, n, % IDUIE, n, %
0.014"
JleBocTpaHeH // Left side IE 165 (94.3) 61 (84.7) 6 (26.1) 0.00?
< 0.0001®
HecHocTpaHeH // Right side IE 7 (4.0) 4 (5.6) 15 (65.2) < 0.007%
<0.0001°
Kom6uHupan // Combined 3(1.7) 4 (5.6) 2(8.7) 0.0442
HatueHa knana // Native valve 115 (65.7) 48 (66.7) 16 (69.6) > 0.05
PaHeH npoteseH / Early PVE 0 8 (11.1) 1(4.3) > 0.05
KbceH npoteseH / Late PVE 60 (34.3) 13 (18.1) 6 (26.1) 0.011"
[Owuaric acounvpaH
Device associated 0 3(4.2) 0 B
AK/ Aortic valve 87 (49.7) 29 (40.3) 5(21.7) 0.0112
MK/ Mitral valve 52 (29.7) 22 (30.6) 1(4.3) 0.0012/0.01°
TK // Tricuspid valve 7 (4) 4 (5.6) 15 (65.2) < 0.00012*
AK 1 MK/ AV and MV 26 (14.9) 11 (15.3) 0 > 0,05
AKun TK// AV and TV 1(0.6) 1(1.4) 2(8.7) 0.0032
MKwn TK// MV and TV 2(1.1) 2(2.8) 0 >0.05
BbTpecbpaeveH kateTbp
Intracardiac catheter 0 3(4.2) 0 B
*z-test, 'difference between groups 1-2, 2difference between groups1-3, 3difference between groups 2-3
Tabnuua 6. Mukpo6uonoruyeH npuunHuten / Table 6. Microbiological causative organism
1 2 3
MpomeHnuBa UE (n = 175) UE (n=72) UE (n=23) "
Variable O6wecTBeHOo Npupobut/ | CBbp3aH cbe 3apaBHU rpuxku/ | CBbp3aH ¢ U.B. HAPKOMaHUsA p value
CAIE, n (%) HAIE, n (%) IDUIE, n (%)
OTpuLaTenHy XxeMoKkynTypu
Negative blood cultures 75 (43.6) 28 (38.9) 5(21.7) 0.0452
0.03"
Staphylococci 51 (29.6) 19 (16.4) 12 (52.1) 0.03?
0.0006°
0.0032
Staphylococcus aureus 25 (14.5) 10 (13.9) 9(39.1) 0.009°
Staphylococcus CoNS 26 (15.1) 9(12.5) 3(13) > 0.05
Streptococci 21 (12) 0 0 -
Streptococcus viridans 9 (5.1) 0 0 -
Streptococcus beta-hemolyticus 2(1.2) 0 0 —
Streptococcus alfa hemolyticus 6(3.4) 0 0 -
Streptococci — apyru 4(2.3) 0 0 -
Enterococci 10 (5.8) 14 (19.5) 1(4.3) 0.001"
Enterococcus species 0 1(1.4) 0 -
Enterococus faecalis 9(5.2) 13 (18.1) 1(4.3) 0.001"
Enterococcus durans 1(0.6) 0 0 -
Gram negativni (non HASEK) 9(5.2) 2(2.8) 5 (20) 8882;
Pseudomonas aeruginosa 2(1.2) 0 0 —
Escherichia coli 5(2.9) 3(4.2) 1(4.3) > 0.05
Enterobacter cloacae 0 1(1.4) 0 -
Klebsiella pneumoniae 1(0.6) 1(1.4) 1(4.3) > 0.05
Serratia marcescens 1(0.6) 0 3(13) 0.00022
Opyrn/Others 3(1.8) 2(2.8) 0 > 0.05
Candida spp 1(0.6) 2(2.8) 0 > 0.05
Erysipelothix rhusiopathiae 0 1(1.4) 0 —
Brevibacterium casei 1(0.6) 0 0 -

*z-test, 'difference between groups 1-2, 2difference between groups1-3, 3difference between groups 2-3.
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OBCBXAOAHE

B HawweTo npoyyBaHe Han-ronam e gensTt Ha CAIE,
cnegsaH ot HAIE B Hag edHa 4eTBbPT OT BCUYKM
cny4yaun. Yectorata Ha HAIE ce yBenuyaea npes no-
cnegHUTe 2 gekagu, Kato cbeTaensea okono 25-30%.
HawwuTte gaHHM CbOTBETCTBAT Ha ONMCaHWUTE OT ApYru
aBtopwm. [3, 16-18]. CnyyanTte Ha IDUIE 3acTpawwuren-
HO HapacTBaT B HSKOW PErMOHM MO CBETA, KaTo JOCTU-
rat 0o 30% (®uHnangusa, CALW, WNHoua, WpaHn v gp.)
[18, 19]. 3a pasnuka oT TaAx npoyyBaHus ot McnaHusa
n ®paHuusa cbobluasaTt 3a Yyectora Ha IDUIE < 10%,
KOSITO e CbMaMepuma c HawwmTe pesyntatu 3a IDUIE —
8.5% [20, 21].

Bbnpekn ye rpynata Ha HAIE no Hawwu gaHHM
Ce XapakTepuaupa C No-BUCOKa Bb3pacT U NMO-BUCOK
Charlson comorbidity index (CCl) ot CAIE, He Hamu-
pame curHndmkaHTHa pasnuka mexagy Tax. [logobHu
ca fgaHHuTe Ha Halavaara et al. [18], gokaTo gpyru
aBTOpU cbobLiaBaT 3a 3HA4YMMO MO-BUCOKA Bb3pacT
3a HAIE [22]. YcTaHOBM Ce CTaTUCTMYECKN 3HaA4YMMO
MoO-BUCOK AN HA OHKONOrMYHUTE 3abonsBaHWs 1 Xpo-
HU4yHaTa ObOpeyHa HeJocTaTbYHOCT B rpynara Ha
HAIE cnpsmo CAIE. Toea 6v cneasano ga us3ocTpu
BHMMaHMETO KbM NauueHTUTe, NoanoXeHN Ha XUMn-
oTepanusa 1 NpoBexaally xemoamanuaa, Kkato rpyna
¢ Bucok puck 3a WE. Han-4yecta BxogHa Bparta npu
HAIE ca maHnunynauuu/npoueaypwv, cneaBaHu oT xe-
Moamanuaa, racTpoMHTECTUHANHa WM yporeHuTanHa,
KoeTo 06siCHABa M HaW-4ecTUTe MUKPOOMMIOrnYHU
NPUYMHUTENN — EHTEPOKOKN N cTahunokokn. MNonemm-
AT AN MaHunynauyuu/npouenypuw Kato BxogHa BpaTta
Cce CBbp3BaT OCHOBHO C MOCTOSIHEH CbAOB AOCTHBM,
KaTo BEHO3HUAT A4OCTbN € BoAeLll. ToBa 06sCHSABA BU-
COKMS MPOLEHT Ha MHMEKLMS, MPUYNHEHA OT cTadu-
FIOKOKW N eHTEPOKOKM. Te3n KoHCTaTauum He ca nsHe-
HafBallK, TbA KaTO PUCKLT OT eHAoKapauT, CBbp3aH
C KaTeTbp-CBbp3aHa GakTepuemus, Ob/Kalla ce Ha
BngoseTe S. aureus n Enterococcus, e gobpe nosHa-
Ta [23, 24]. Bbnpekn TOBa Te3W AaHHM ca NpUYUHA
3a 0e3nokoMcTBO M MNokasBaT HeobxoaumocTTa OT
nogobpsiBaHe Ha rpvXknTE 3a NaumeHTUTe C BCUYKK
BMOOBE CbAOBM AocTbnu, 3awoto HAIE noteHuman-
HO MOXe fa ce nsberHe n uma 3HaymTenHa CBbp3aHa
CMBPTHOCT. IO Hawm JaHHW EHTEPOKOKMTE Ca BoAeLl
npuynHuten B rpynata HAIE, npu noytu egHa neta
OT MauueHTUTe, cneaBaHn OT CTadUIIOKOKM (aypeyc 1
KoarynasoHeraTuBHu No paBHo). [ponopumnsaTa Ha eH-
TEpPOKOKMTe kaTo npuumHmuTen Ha HAIE ce cbobuiaBa
mexay 11% v 23% [3, 25]. Mpwn CAIE Haln-4ecTo BXoa-
HaTa BpaTa € Heu3BeCTHa, crnedBaHa OT AeHTarnHa B
HUCBK NPOLEHT N Han-4ecTu NpUYNHUTENK ctadumno-
KOKW, crieaBaHu OT CTPENTOKOKU. W npu TpuTe rpynu
OenbT Ha oTpuUaTeNnHN XEMOKYNTYpPU € BUCOK, KOETO
€ CBbpP3aHOo C NpeaxoXaallo aHTMBUOTUYHO nedeHme.

DiscussIiON

In our study, CAIE accounted for the most, fol-
lowed by HAIE in over a quarter of all cases. The
incidence of HAIE has increased over the past 2 de-
cades, accounting for about 25-30%. Our data are
consistent with those described by other authors
[3, 16-18]. IDUIE cases are alarmingly increasing
in some regions of the world, reaching up to 30%
(Finland, USA, India, Iran, etc.) [18, 19]. In contrast,
studies from Spain and France reported an incidence
of IDUIE < 0% which is comparable to our results for
IDUIE of 8.5% [20, 21].

Although, according to our data, the HAIE group
was characterized by a higher age and a higher
Charlson comorbidity index (CCl) than CAIE, we did
not find a significant difference between them. Sim-
ilar are the data of Halavaara et al. [18], while other
authors reported a significantly higher age for HAIE
[22]. A statistically significantly higher proportion of
oncological diseases and chronic renal failure was
found in the HAIE group compared to CAIE. This
should sharpen attention to chemotherapy and he-
modialysis patients as a group at high risk for IE. The
most common gateway to HAIE is manipulations/
procedures, followed by hemodialysis, gastrointes-
tinal and urogenital, which also explains the most
common microbiological agents — enterococci and
staphylococci. The large proportion of manipulations/
procedures such as portal access is mainly associ-
ated with permanent vascular access, with venous
access being the leading one. This explains the high
rate of infection caused by staphylococci and entero-
cocci. These findings are not surprising because the
risk of endocarditis associated with catheter-related
bacteremia due to S. aureus and Enterococcus spe-
cies is well known [23, 24]. However, these data are
cause for concern and indicate the need to improve
the care of patients with all types of vascular access
because HAIE is potentially avoidable and has a sig-
nificant associated mortality. In our data, Enterococci
were the leading causative agent in the HAIE group,
in almost one-fifth of patients, followed by Staphylo-
cocci (aureus and CoNS equally). The proportion of
Enterococci as the causative agent of HAIE is report-
ed to be between 11% and 23% [3, 25]. In CAIE, the
most common portal of entry is unknown, followed
by dental in a low percentage and the most com-
mon causative agents are staphylococci, followed
by streptococci. In all three groups, the proportion of
negative blood cultures was high, related to previous
antibiotic treatment.
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Mo oTHoweHue Ha npegpasnonarawmUTe Cbpaey-
HW CbCTOSIHUSI HE CE YCTaHOBW pasnvka Mexay rpynure
CAIE n HAIE. NHTepecHO e, Ye HanMumMeTo Ha KnanHa
npoTesa e NpeacTaBeHO €4HAKBO YECTO U B TPUTE TPynu.
Mono6Hn gaHHW Hamupat u Halavaara et al. [18]. EQuH-
CTBEHO npekapaHuat VIE Ha HaTuBHa Knana e cTatucTu-
yecku no-vecto npu IDUIE. U npu TpuTe rpynu OenbT Ha
WHTaKTHW KNnanu € BUCOK, 6e3 pasnuka Mexagy TsX.

HaweTto npoyyBaHe NOTBbpXXKAaBa MOBEYETO KMu-
HWYHWM xapakTepuctukn Ha IDUIE, onvcaHn oT apyru
astopu [19, 20]. MaumeHTtute ¢ IDUIE ca curHndpmkaHT-
HO no-mnaau u ¢ no-Hucwk CCI, B Hag nornoBuHaTa ot
crny4yauTe CbC 3acsiraHe Ha TpUKycnvaanHarta knana v
Bogell npuumHuten Staphylococcus aureus. OcTtaHa-
nnTe Har-4yecTu npuumHuTenu npu Tax ca Non HASEK
Gram negative bacteria n Serratia marcescens, konto
Ce cpeLyat CTaTUCTUYECKM MO-4ECTO CnpsiMO ApyruTe
ase rpynu. Hue yctaHoBUXMeE CUrHUAPUKAHTHO MO-ro-
nam oan Ha ABYKManHO UHMEKTMPaHe, C aHraxupaHe
Ha aopTHa W TpuKycnvaanHa kKnanm B CpaBHEHWE C
oCTaHanuTe ABe rpynu. TpaHcesodareanHa exokap-
avnorpadus (TEE) e nposegeHa no-psako npu IDUIE
B CpaBHeHue ¢ gpyrute ase rpynu. [ogobHu gaHHu
cbobwaear n gpyrm astopu [18]. MNpu IDUIE ce yc-
TaHOBSABAT 3HAYMMO MO-TOfieMy Beretauum ¢ pasmep
Hag 15 mm, kouTo 3aegHo ¢ Te3n mexagy 10-15 mm
cbeTaBnsaBaTt 66,5% ot BeretauuuTe. duarHoctuum-
paHETO Ha roriemMu Beretauum ¢ TpaHcTopakarnHa exo-
Kapguorpadusi BEpOsiTHO € NpuymMHa ga He ce Hanara
n3pbpLuBaHeTo Ha TEE. CurHugumkaHTHO no-vecto ce
Habntogaea centudeH wok npu IDUIE (21.7%), koeTo
€ pesynTtaT Ha No-oCTPO MpOTUYaHe Ha 3abonsBaHe-
TO, HAMarneH MMYHUTET U KOpecnoHampa C No-KPaTKoTo
BpEME Ha CUMNTOMU A0 Xocnutanusaums. Saydain et
al. cbobuwaeat 3a 36% crny4an Ha Cencuc u cenTuyeH
Wwok n 36% Ha 6enogpobHu embonum npu IDUIE [26].

He Hamumpame cTaTucTmyecka pasnvka Mexay Tpu-
Te rpynu no oTtHoweHne Ha 30-gHeBHaTa CMbPTHOCT
N M3BbpLUEeHaTa paHHa XMpYpryyHa MHTEpPBEHUMs, 3a
pasnuka oT Apyrn cbobueHus [16-18, 22]. Tosn pesyn-
TaT Kopenupa C nuncarta Ha CTaTUCTMYecKa pasnuvka
BbB Bb3pactTa, CCl n ycnoxHenusta mexagy CAIE un
HAIE, oT egHa cTpaHa, 1 no-4yecrata ussisa Ha cenTu-
YyeH wok npu IDUIE — oT apyra ctpaHa.

3AKNIOYEHUE

lMosHaBaHeTO Ha TpuTe rpynu NE crnopen HavmHa
Ha npugobusaHe — CAIE, HAIE v IDUIE, n TexHuTe xa-
PaKTEPUCTUKN € BaXHO 3a u3bopa Ha HayanHo emnu-
PUYHO aHTUMBMOTUYHO NeyeHne 1 3a nogobpsiBaHe Ha
npeseHumaTa. OCHOBHUTE CTpaTernm 3a orpaHvdaBsa-
He Ha HAIE TpsbBa ga ce cBbpXaT C ycunus 3a Ha-
MarnsiBaHe Ha KaTeTbp-CBbp3aHaTa Gaktepvemus npu
Cb[0B [OCTbIMN C BCUYKN BH3MOXHN HAYNHN.

He e deknapupaH KOH¢bnukm Ha uHmepecu

Regarding predisposing cardiac conditions, no dif-
ference was found between the CAIE and HAIE groups.
Interestingly, the presence of valve prosthesis was pre-
sented equally frequently in all three groups. Halavaara
et al. [18] found similar data. Only previous native valve
IE was statistically more common in IDUIE. In all three
groups, the proportion of intact valves was high, with
no difference between them.

Our study confirms most of the clinical features
of IDUIE described by other authors [19, 20]. Pa-
tients with IDUIE were significantly younger and with
a lower CCI, in over half of the cases with tricus-
pid valve involvement and Staphylococcus aureus
as the leading causative agent. The remaining most
common causative agents in them are Non HASEK
Gram negative bacteria and Serratia marcescens,
which occur statistically more often compared to the
other two groups. We found a significantly higher
proportion of bivalve infection, with aortic and tri-
cuspid valve involvement compared to the other two
groups. Transesophageal echocardiography (TOE)
was performed less frequently in IDUIE compared to
the other two groups. Other authors reported sim-
ilar data [18]. Significantly larger vegetations over
15 mm in size were found at IDUIE, which together
with those between 10-15 mm constituted 66.5% of
the vegetations. The diagnosis of large vegetations
by transthoracic echocardiography is a reason TEE
should not be performed. Septic shock was signifi-
cantly more common in IDUIE (21.7%), which is a re-
sult of a more acute course of the disease, reduced
immunity and corresponds to a shorter time from
symptoms to hospitalization. Saydain et al. reported
a 36% incidence of sepsis and septic shock and a
36% incidence of pulmonary emboli in IDUIE [26].

We found no statistical difference between the
three groups in terms of 30-day mortality and early
surgical intervention performed, in contrast to other re-
ports [16-18, 22]. This result correlates with the lack of
statistical difference in age, CCl and complications be-
tween CAIE and HAIE on the one hand, and the more
frequent occurrence of septic shock in IDUIE on the
other hand.

CONCLUSION

Knowledge of the three groups of IE — CAIE, HAIE
and IDUIE, and their characteristics is important for
the choice of initial empiric antibiotic treatment and im-
provement of prevention. The main strategies for the
prevention of HAIE should be linked to efforts to reduce
catheter-related bacteremia in vascular access by all
means.
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