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Viém ndi tdm mac nhiém tring

Dich té

= My 2009: 12.7 ca/ 100.000/nam
50 nam trudce: 2-4 ¢a/100.000 nguo1/nam

= Tan suat mdi mac cac nudc khac: tuong
duong USA
= 50% b/n > 50 tudi

= Nam > 3 nu
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TL: - JAMA 2005; 293 (24). 3022-8
- J. Am Geriatr Soc 2009; 57 (5): 877-81




Viém ndi tdm mac nhiém tring

Phan loai

* Theo co dia nguo1 bénh
* VNTMNT trén van ty nhién
* VNTMNT trén van nhan tao
* VNTMNT trén nguoi ti€ém ma tuy
= Theo tién trién
= VNTMNT cép
= VNTMNT ban cap
" Theo tac nhan gdy bénh
TD : VNTMNT do staphylococcus aureus
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Viém ndi tdm mac nhiém tring

Tan suat VNTMNT theo bénh tim chinh ¢ M3

Ton thwong Tré <2t Tré 2-5t Nguwoi Nguoi Nguwoi lon
% % lon 15-  1oén > 50t tiém ma tuy
50t % % %
Khong bénh tim 10-15 1020 10
BTBS 30-50 70-80 25-35 15-25 10
Thap tim Hiém 10 10-15 10-15 10
Bénh tim thoai hoa 0 0 Hiém 10-20 Hiém
Tién sit phiu thuat tim 5 10-15  10-20 10-20
Tién st VNTMNT Hiém 5 5-10 5-10 10-20
Q@;“‘:ﬂn BTBS: Bénh tim bam sinh VNTMNT: Viém ndi tAm mac nhiém trung
TL - Hurst's The Heart, Mc Graw-Hill 10t ed 2001, 2089 4




Viém ndi tdm mac nhiém tring

Nguy co twong d6i VNTMNT thay déi theo

loai ton thwong tim

Nguy co' cao Nguy co trung binh
Van nhén tao Savan hai la c6 ho
Tién st VNTMNT Hep 2 14
BTBS tim Bénh van 3 14
Bénh van bMC Bénh van bMP
Hé van 2 14 Phi dai vach that khong d6i
xung
Hé hep 2 14 Puong truyén dén nhi phai
@ng dong mac CAy vat nhan tao trong tim
Hep eo DMC (khéng la van)
Béph van thoai hoa ngudi cao
tuoi

o
§£ 8
:"‘~<3

Nguy co rat thap
(khong dang keé)

Sa 2 1a khong ho

H& van 3 14 nhe phat hién
bang si€u am

Thong lién nhi 16 thir 2
Mang xo vira DM

Bénh bMV

Viém DMC giang mai
May tao nhip

T6n thuong tim d3 mo (khong
cay vat nhan tao, trén 6 thang
sau mo)

TL : Hurst’s The Heart, Mc Graw-Hill 10" ed 2001, 2089




Cardiac conditions at
highest risk of
Infective endocarditis
for which
prophylaxis should
be considered when a
high-risk procedure
IS performed

TL: Habib G et al. Eur. H. J 2015. doi/10.1093/eurheartf/ ehv 319

en:-
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Recommendations Class® | Level®

Antibiotic prophylaxis should be considered for

patients at highest risk for |E

(1) Patients with anyprosthetic vl including a

@Enscatheter vali or those in whom any

prosthetic material was used for cardiac valve
repair.

(Z) Patients with a previous episode of IE

(3) Patients with CHDx

(a) Any type Df
(b) Any type of M' with a

prosthetic material, whether placed
surgically or by percutaneous techniques,
up to & months after the procedure or
lifelong if residual shunt or vabular
regurgitation remains.

Antibiotic prophylais i@mmﬂlm@in

other forms of valbular or CHD.

CHD = congenital heart disease; |IE = infective endocarditis.
*Class of recommendati on.
“Level of evidence.

“Reference(s) supporting recommendations.




Viém ndi tdm mac nhiém tring

Vi trung gay benh/ VNTMNT o
ngwoi tiem ma tuy

Number of Cases (%) of Endocarditis in Drug Addicts*

Organisms Right-Sided N = 346 Left-Sided N = 204 Total N = 675 Spain (1977-1993)' N = 1529
Streptococct’ 17 (5) 31 (15) 80 (12) 131 (8.5)
Enterococc ﬂ?_(i) ( 49 (245 > 39 (9) 21 (1)
Staphylococcus aureus 667 ( 7@ 67 ( 2.’3D 396 (57) 1138 (74)

e

Coagulase-negative staphylococc 44 (3)

Gram-negative bacilli’ ( 26 (13) ) 45 (7) 23 (1.5)

Fung) (predominantly Candida species) ~ 25 (12) 26 (4) 18 (1)
Polymicrobia/miscellaneous 28 (8) 20 (10} 49 (7) 48 (3)
Culture negative 10 (3) 6(3) 20 (3) 106 (7)

o
Nguyen
v Vinh =

TL: Karchmer AW. Infective Endocarditis In Braunwald’s Heart Disease, ed by Libby, Bonow, Mann, v
Zipes. Saunders Elsevier 2008, 8t ed, p 1713-1733




Viém ndi tdm mac nhiém trung LA
Number of Cases (%)*
with Time of Onset After
Valve Surgery

V I t r u n g g ay Organisms 5‘;;’],,,2N R i‘;;e:: =ele)

bénh trén Streptococci’ 5(2)

Pneumococci - -

VNTMNT van e

2A()=(9) 36 (13)
A Staphylococcus aureus ﬂZ (19} 45 (17)
nhan tao 1 970- Coagulase-negative staphylococci 72 (33 31 (11)
2003 Fastidious gram-negative — 11 (4)
coccobacilli (HACEK group)?

Gram-negative bacilli @ ({6) 17 (6)

Fungi, Candida species 16 (7) 5(2)

Polymicrobial/miscellaneous 6 (3) 15 (6)

Diphtheroids 10 (5) 7 (3)

Coxiella burnetii - S (2)

Culture negative 13 (6) 23 (8)

9"%’%} TL: Karchmer AW. Infective Endocarditis In Braunwald’s Heart Disease, ed by Libby, Bonow, Mann,

Zipes. Saunders Elsevier 2008, 8t ed, p 1713-1733 8




Viém ndi tdm mac nhiém tring
VNTM do nhiém trung bénh vién

* Puong vao cua vi trung
" 75% do cac duong mach mau

= Cac du:o’ng khac: vét thu:ong, cho dat may
tao nhip, ong ndi khi quan, ong thong tiéu. ..

= 2/3 b/n khong c6 bénh tim trudc do

= V1 trung thuong gap: staphylococcus;
Gram(-); enterococcl; candida
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Viém ndi tdm mac nhiém tring

o
SEE
ﬁs

VNTM cay 4m nghiém:
nguyéen nhan (1)

B/n d3 str dung khang sinh. TD: uong ampicillin

V1 trung thudc loai moc cham. TD: nhom HACEK,
vai loai Streptococci

Mot s6 vi tring can méi trudng cay dic biét. TD: C.
burnetti (sot Q) Chlamydia, Mycoplasma, Bartonella,
Legionella, vai loa1 Streptococci

V1 trung ky khi




VNTM cay 4m nghiém:
nguyéen nhan (2)

= Aspergillus hodc nam khac

= Vi trung khong cay dugc, chan doan bang PCR trén
mo co tim khi phau thuat

= Bénh giong VNTMNT. TD: thap tim

= Bénh VNTM huyét khoi khong cé vi trung/bn lao
hoac ung thu

= VNTM Libman-Sacks/Lupus ban do

<z®
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Viém ndi tdm mac nhiém tring

Sinh bénh hoc

= Cac diéu kién:
* Tinh trang n01 mac
* Su luu thong cua mau
= Sy hién di€n cua v1 trung trong mau
= Hi¢u qua Venturi
= Manh sui vo trung =2 manh sui VNTMNT
= CAu tao manh sti VNTMNT:
= VI trung
= Fibrin
. Héng cau
¢: = Bach cau




Viém ndi tdm mac nhiém tring

Cac bién co chinh trong sinh
bénh hoc VNTMNT

van binh
thuong
VNTMNT thanh sco
tdn thuon g ndi \ P Q
?\ \ VNTMNT

Dong ticu \ SINH LY BENH
\ CUA VNTMNT

VNTM c6 huyét kh01

khéng vi trung
Nhi€m tring maun

Vi trung xdm nhap
( huyét khéi VNTM

<

s TL : Hurst’s The Heart, Mc Graw-Hill 10t ed 2001, 2096



Viém ndi tdm mac nhiém tring
Vi tri manh sui trén bénh nhan ho va
PMC va Ho 2 1a

g

TL : Circulation 1963 ; 27 : 8



Viém ndi tdm mac nhiém tring

Triéu chung co nang

= Trong vong 2 tuan sau nhiém bénh
= Mét mot1

= SOt nhe hay sot cao

= Nhirc khop

" Viem khop

]




Viém ndi tdm mac nhiém tring

Triéu chung thuc the
= Am thoi ¢ tim: méi xuat hién hay bién d6i mot am thoi cii
Doi khi: khong Am thoi
= Lach
= Lam tAm xuat huyét dudi da (pétéchia)
= Manh vun xuat huyét
= Vét Roth
= N6t Osler
= Thuong ton Janeway
= Ngon tay dui trong
= Dau thuyén tac: phéi, nao, chi dudi, than, bung

= Biéu hién than kinh: do thuyén tac hay ap xe ndo
- = Suy tim




Viém ndi tdm mac nhiém tring

SYMPTOM PATIENTS AFFECTED (%)
Fever
Chills 40-70
A A A Weakness 40-50
Tan suat xuat ... Y00
*A r *A Sweats 20-40
hien cac trieu |
° ° Anorexia 20-40
i O Headache 20-40
chwng co nang -
Dyspnea 20-40
A A
bgnh nhan cos 20-30
Weight loss 20-30
V N T M N T Myalgia/arthralgia @
Stroke 10-20
Confusion/delirium 10-20
Nausea/vomiting 10-20
Edema 5-15
Chest pain 5-15
TL: Baddour LM et al. Braunwald’s Abdominal pain @
Heart Disease 2015, 10" ed, i
Elsevier, p. 1524-1543 Hemoptysis 510
. Back pain 5-10
@




Viém ndi tdm mac nhiém tring

Tan suit xuat hién cac triéu ching thue
thé bénh nhan VNTMNT

SIGN PATIENTS AFFECTED (%)

Fever 80-90
Heart murmur 75-85
New murmur 10-50
Changing murmur 5-20
Central neurologic abnormality
Splenomegaly 10-40
Petechiae/conjunctival hemorrhage
Splinter hemorrhages 5-15
Janeway lesions 5-10
Osler nodes 3-10
Retinal lesion or Roth spot 2-10

."Z‘;?,';Ln TL: Baddour LM et al. Braunwald’s Heart Disease 2015, 10t ed, Elsevier, p. 1524-1543

Vinh




Viém ndi tdm mac nhiém tring

Cac triéu chirng thuc thé cia VNTMNT

i T YT T T

Vét Roth ¢ day mat Manh vun xuét huyét dudi mong tay




Viém ndi tdm mac nhiém tring

Cac trieu chuirng
thue thé cia
VNTMNT

- / ¥ )
o | |

"y |
=

o

»

i
%3

oy
.

=
W
|

Manh sui 16n & van 2 14

Vinh

” Pham
v Nguyen

Tai phinh (mfii tén) & PM nao



Vigm 1di tar mac hi€ém triing
Manh sui lom trén van tw nhién do Candida albicaus
(A) va manh sui do nam Aspergillis trén van nhan
tao Starr- Edwards

em:- = TL:Karchmer AW. Infective Endocarditis In Braunwald’s Heart Disease, ed by Libby,
v Bonow, Mann, Zipes. Saunders Elsevier 2008, 8th ed, p 1713-1733 21




Viém ngi tam mac ghiém tring

Nhoi mau ngon chan do VNTMNT boi
Staphylococcus aureus

TL: Karchmer AW. Infective Endocarditis In Braunwald’s Heart Disease, ed by Libby,
Bonow, Mann, Zipes. Saunders Elsevier 2008, 8th ed, p 1713-1733




Viém ndi tdm mac nhiém tring

Can lam sang

= Thiéu mau diang sac nhe
= Bach cau c6 thé binh thudng hay ting
= VS tang
= Cay mau:

— Trudc khang sinh

— i hl?n, lan 1,2 cach 60 phut — 1an 3 cach 12 g1o ky khi va ai
= Phim 16ng nguc

= Pién tam do

= Siéu am tim qua thanh nguc: do nhay 50-80%
= Siéu am tim qua dudng thyc quan: do nhay 90%

o
SEE
-




Viém ndi tdm mac nhiém tring

Hinh anh siéu am tim VNTMNT
tren van DMC tw nhién




Vai tro cua
sieu am tim/
VNTMNT
(1)

TTE: siéu am tim qua thanh ngwc
TOE: SAT qua thwc quan

TL: Habib G et al. Eur. H. J 2015.
doi/10.1093/eurheartf/ ehv 319

en:-
Vi

Vinh

= TOE should be considered in
patients with suspected |E, even
in cases with positive TTE,
exceptin isobted right-sided
native valve |E with good
quality TTE examination and
unequivocal echocardiographic

ﬂndnp

Recommendatons Ref.”
A. Diagnosis
- is_recommended as the
pimaging modality in &4.65
suspected |E
o TOE is rem‘ru'nﬂ'lded
patients with clinical suspicion &,
of IE and a negative or EE—T1
nm—diagnnﬂic TTE.
= [T02E is FEEEITIITIE'I'El'Ed in patients
6,1
valve or an intracardac device is
present.
» Fepe E and for TOE within
&=/ daydis recommended in case
of initially negative examination
when clinical suspicion of IE
remains h iEh-
# Echocardiog should be
considered irGtaphylo coccus BEET




Vai tro cua
sieu am tim/
VNTMNT (2)

Class” | Level® | Ref.“

r'EDErnmE'ld-Ed as soon as a

QW ComplCaiomyo IE is
mr
-En'b-nhsm persisting fever, HF,
abscess, atrioventricular block).

[ -5

possesraddyring follow-up of
URCOMm phated IB)in order to detect

new stent complications and
monitor vegetation size. The timing | Ha B4.72
and mode (TTE or TOE) of repeat
examiration depend on the initial
findings, type of microorganism, and
initial response to therapy.

C. Intraoperative echocardiograph

-

Iptraspamtiye echocardiography is

@‘ all cases of [E

Uiring su

D. F-u-lluwin: completion of therapy

# TTEis recommended at
of antibiotic therapy for evaluation
of cardiac and valve morphology and
function.

HF = heart Gilure; IE = infective endocanditis; TOE = transoesophapeal
echocardiography; TTE = transthoracic echocardiography.

s of recomimendation

Fleve of evidence.

“Reference(s) supporting recommendations.

.*’i“?e TL: Habib G et al. Eur. H. J 2015. doi/10.1093/eurheartf/ ehv 319




VNTMNT/van 2 la

TL: Baddour LM et al. Braunwald’s Heart Disease 2015, 10t ed, Elsevier, p. 1524-1543
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VNTMNT/ van sinh hoc nhan tao

TL: Baddour LM et al. Braunwald’s Heart Disease 2015, 10t ed, Elsevier, p. 1524-1543




o
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VNTMNT van PMC nhin tao bién
chirng lan quanh vong van

TL: Baddour LM et al. Braunwald’s Heart Disease 2015, 10t ed, Elsevier, p. 1524-1543




Chi dinh
SIEU am tim
trén b/n
nghi ngo
VNTMNT

e

Clinical suspicion of IE

! ¢¢L |
—-/

|-

mam—— TOE*

if izl TOE I nesgative bt filgh suspicion for IE remains,
repeat TTE and'or TOE within 57 days

E = Infactive endocrditk: TOE = tramoesaphageal echoardiography. TTE = rapsthordc
achoardiography.

"TOE & not mandatory In sokited fght-sided ractve vabhve [E with good quelty TTE aamiation amd
mnaquivocl echomndiographic findngs.

e TL: Habib G et al. Eur. H. J 2015. doi/10.1093/eurheartf/ ehv 319




Wegetation Infected mass attached to | Oscllleting or non-
an endocardil struciure | csdliating Intrecardiac
or on implanted mags on valve or other
Infracardiac material. endoardial structures,
or on Implanied
| 4 o intracardlac materal.
Cac dlnh Ahsresg Pertvalvular cavity Thickened, non-
[ wiith necrosls and homogeneous
Y purulsnt material not perfeabvular ares
~ A communicating with the | with echodenze or
ng la Ve CO’ e | rdiovascular umen echolucent appearance.
((Peeudcaneurysm )| Pertvalvular cavity Puisztile pertvalvular

comamunicating with the | edho-free space, with

thé hoc va crsomstrin, | csor o b

Perforation Interruption of endocardial | Intermuption of
= A A - tizswe contnulty. endocardlal tissue
Sleu am tim comtaty s by
colour-Doppler flow,
Fistula Communication bebween | Colour-Dopplar

twio nesghbouring cavises | communicadon betwesn
through a perforation. two nesghbouring

perforation.
Walve aneurysm | Sacoulr outpouching of | Sacoular bulging of
vaivular dssue. wabvular tissue.
Dehizcencs of 2 | Dishiscence of the Paravabvuiar
prosthedc valve | prosthesss. regurgration identified
by TTETOE, with or
withowt rocking moticn
of the prosthesis,
TL: Habib G et al. Eur. H. J 2015. doi/10.1093/eurheartf/ ehv 319
”Pham TOE = transossophageal echocandiography. TTE = transthoracdc
W echocardiography.




Viém ndi tdm mac nhiém tring

o
SEE
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Chan doan

v'So6t trén 1 tuan + Am thoi + khong tim
thay nguyén nhan sot: nghi ngo
VNTMNT

v'Tiém ma tuy + sot kéo dai khong rd
nguyén nhan: VNTMNT?




Viém ndi tdm mac nhiém tring

o
SEE
ﬁs

Chan doan bénh VNTMNT (1)

Chan doan xac dinh:

Hati ti€u chuan chinh hoic mot tiu chuan chinh kém 3 tiéu

chuan phu, hoac 5 ti€u chuan phu

Tiéu chuan chinh:

1. Phan lap dugc Streptococcus viridans, S. bovis, nhom
HACEK, hoic (khi khong thay 6 nhlem trung) phan lap
duoc S. aureus, Enterococcus trong 2 mau mau riéng b1~¢t
hoac phan lap duoc V1 trung phu hop vo1 VNTM ¢ 2 mau

mau cach > 12 gw hoac ca 3 hay trén 3 mau mau, mau
dau va mau cudi cach it nhat 1 gio.

2. Siéu am tim the}y manh sui lac (di dong) hodc ap xe, hoic
mao1 hd mot phan van nhan tao hoac hé van tu nhién moi
co.




Viém ndi tdm mac nhiém tring

Chén doan xac dinh:
Tiéu chuan phu:

1.
2.
3.

<z "
£5¢

~Si€u am phu hop vo1 VNTMNT nhung khong dat tiéu chuan chinh

Chan doan bénh VNTMNT (2

C6 ton thuong dé gdy VNTMNT hoidc ngudi nghién ma tuy
Sot > 38°C

Thuyén tac c:t‘(f)ng mach 16m, nh?)i méq phoi nhiém tr}‘mgz tu1 phinh
mycotic, xuat huyét nd1 so, xuat huyét niém mac mat, ton thuon
Janeway

Viém vi cau than, n6t Osler, nét Roth, yéu td thép

Cay mau duong nghiém nhung khong dat tiéu chuan chinh (loai
cay mau duong nghiém chi mot lan cac vi khuan khong dic hiéu
ciia VNTMNT) hoic phan tng huyét thanh duong ctia nhiém trung
dang xay ra véi vi khuan thuong giy VNTMNT

34




Viém ndi tdm mac nhiém tring

Chan doan bénh VNTMNT (3)

C6 thé VNTMNT

= Khong du tiéu chuan xac dinh, nhung ciing
khong thudc vao nhom loai tru

Loai tru

= C6 chan doan khac hoic triéu chirng bién
mat hodc khong c6 chitng co cia VNTMNT
khi mo hoic phau nghiém ti thi, véi chi dudi
hay bang 4 ngay khang sinh

o
SEE
ﬁs




Definition of infective
endocarditis
according to the
modified Duke
criteria (adapted
from Li et al®’)

N
Vi

AL

Pathological criteria

* Microorganisms demonstrated or on histological
examination of a vegetation, a vegetation that has embolized, or an
intracardiac abscess specimen; or

* Pathological lesion -- intracardiac abscess confirmed by
histological examination showing active endocarditis

Clinical criteria

* 1 major criteria; or

* | major criterion and 3 minor criteria; or

* 5 minor criteria

* | major criterion and | minor criterion; or
* 3 minor criteria

* Firm alternate diagnosis; or
» Resclutdon of symptoms suggesting |E with antibiotic therapy for |
)or
* Mo pathological evidence of |E at surgery or autopsy. with antibiotic
therapy for <4 days; or
* Does not meet criteria for possible |E. as above

viah TL: Habib G et al. Eur. H. J 2015. doi/10.1093/eurheartf/ ehv 319 36




Definitions of the
terms used In the
European Society
of Cardiology 2015
modified criteria
for the diagnosis of
Infective
endocarditis (1)

<

Major criteria

| . Blood cultues positive for IE
Q. ypcal n'm«garﬂmymmtent with IE from 2 separate blood
(al 5

« Vindans streprococcl Streptococcus galiolyticus (StrepDooccus
bove ), HACEK group, Siapfylococcus 2ure ps OF
+ Community-acquired enterococcl, in the absence of a primary
fooue; or
b. Microocrganisms conslstent with |E from persistendy positve blood
cultures:

<22 possiblood cubtures of biood samples drawn >12 h apart; or

« All of 3 or a majority of >4 separate cultures of blood (with first
ared et samiples drawn 21 b apart); or

Cingle posimse’biood cubure for Coxellz bumetll or phase | IgG

antibody dire =200

1. Imaging positive for IE
a. Echocardiogram positive for [E:
* Vegetation
sAbspase, peeudoaneurysm, Intracardlac fstula;
«Yahular perforation or aneurysmg
* Mew partizl dehiscence of prosthetic valwe.
aroung the site of prosthetic valve implantation
-:IEt.El:tﬁltqr [mrrl'ﬂl-epmsmaﬂmlmhmed

TL: Habib G et al. Eur. H. J 2015. doi/10.1093/eurheartf/ ehv 319




Definitions of the | Predspostion such as predeposing heart condon, or jecton
terms used in the ) Fo i s g 36°C
European Society B e e o it o
of Cardiology 2015 el EmeTage, ekt fasmormags
modified criteria b e omemkepirt, Clert e i
for the diagnosis of 5 Hembcopel evre s o s s dss o e
Infective irfection wh orgnism consistent with £

endocarditis (2)

CT = computed tomography, FDG = fluorodenigglucose HACEK =
Haemophilus paranfluenzse, H aphrophils, H paraphrophils, H. influenzas
Actinobaclus actinomycetemcomitans, Cardiobacterium homink, Blenella
corrodens, Kingella kingae, and K. denitrificans; |E = infective endocarditis; lg =
immunogiobulin; PET = positron emission tomography; SPECT = single photon
emission computerized tomography. Adapted from Li et a®

TL: Habib G et al. Eur. H. J 2015. doi/10.1093/eurheartf/ ehv 319




Clinical suspidion of IE

European Society
of Cardiology
2015 algorithm
for diagnosis of
Infective
endocarditis

CT = computed tomograghy, FDG = fluoredeaygucese; IE = nfozive endocardis;

PET = positron emission tomography. SPECT = single photon emission computartzed tomography,
TOE = tansoesophapaal echocrdiography, TTE = transthoradc echocardiography

™oy Induda carsbral MRL whole body CT.andfor PETICT.

Sz Table 4.

39



Viém ndi tdm mac nhiém tring

]

Chan doan phan biét

= Nhiém trung huyét

Viém phoi
Viém mang nao
Ap xe nao

Sot rét

VMNT cap
Viém mach mau
Thap tim

Lao phoi

U nhay nhf trai




Viém ndi tdm mac nhiém tring

Cac bién chirng ciia VNTMNT

= Suy tim

= Thuyén tic

= R6i loan dan truyén
= Biéu hién than kinh

= TUi phinh mycotic (mycotic aneurysm)

]




Viém ndi tdm mac nhiém tring

= Nguyén tac diéu tri:
= Khang sinh diét khuan
= Liéu cao
= Dai ngay (4-6 tuan)

= Lwa chon khang sinh theo :
= Loai vi trung
* Co dia nguo1 bénh (co tiem ma tuy? Van nhan tao?)

= Cap hay ban cap

]




Antibiotic treatment of infective endocarditis
due to oral streptococci and Streptococcis
bovis group? ( 1)

Penidllin G 12 —18 millicn Wday iv either in 4—6& doses or continuously Preferred in patients == &5 years
or or with irpaired renal or VIl
A e illin® 100200 mglkgiday iv. in 46 d ['uELi.td.lk}E{:d‘lbar:l aanial nerve
ar functions.
. &-wee ek th mended

Ceftrizeone 2 gidayiv. or i in 1 dose fu:‘epaﬁen;ipghﬁm

Paediatric doses:®

Penicillin G 200,000 U."kg."da.‘f iv. in 4—b& divided doses

Amoedidlin 300 mgfegiday iv in 4—6 equally divided doses

Ceftrimone 100 n'ﬁ.l'day i orim in 1 dose
an:.:.. : :
v TL: Habib G et al. Eur. H. J 2015. doi/10.1093/eurheartf/ ehv 319 43




Antibiotic treatment of infective endocarditis
due to oral streptococci and Streptococcis
bovis group? ( 2)

Penigilin G
ar

Aormoed dllin®
ar
Cefrizenne’

combined with

Genmmidn”

ar
Metilmidn

12 —18 milicn Widay iv. either in 4—& doses or continuously

100200 mghg/day iv. in 4—6 doses
1 giday iv. or im.in 1 dose
3 mgfkgiday iv. or i in 1 dose

4—5 mgfegiday iv. in 1 dose

Paediatric doses®

Penicillin G, armocicillin, and ceftriaxone as above

Gentamicin 3 mgfleg/day iv. or im. in 1 dose or 3 equally divided
doses

Oinly recommended in patients
with non-complicated NVE with
normial renal function

Metilmicin is not available in all
European countries.

Vancomyadn' 30 mglkg/day i.v. in 2 doses 6-week therapy recommended
for patients with PVE
Paediatric doses:®
Vancomycin 40 mg/kg/day iv. in 2 or 3 equally divided doses
.“’ﬁ’l TL: Habib G et al. Eur. H. J 2015. doi/10.1093/eurheartf/ ehv 319
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Antibiotic treatment of infective endocarditis due to oral
streptococci and Streptococcis bovis group? ( 3)

Penidlin G 24 millicn U/day iv. either in 4—& doses or continuoushy 4 &-week therapy recommended
or 135, |for patients with PVE
Amaoxidllin® 200 mgfkg/day iv. in 4—6 doses 136
or
Ceftrimone’ 2 gidayiv orimin 1dose
comibined with
Gen@midn® 3 mgfkg/day iv. or im in 1 dose
In beta-lactam allergic patients
Wancomydn! 30 mglg'day iv. in 2 doses 4 &week therapy recommended
with for patients with PVE
Gertamidn® 3 mgfkgiday iv. oriomin 1 doze 2

Paediatric doses:*

Az abowve

C = mind musm concentration; IE = infective endocanditis; Lm. = inramuscular; v = intravenows; MIC = mindmam inhibitory concentration; NYE = native vahoe
endocarditis; PYE = prosthetic valve endocanditis; U = wnits.

*Refer to test for other streptococcal spedes; “Class of recommen dation; "Level of evidence; “Reference(s) supporting recommendstions; “Or ampicillin, same dosages as
amascicilling Preferred for outpatient thermpy:, *Paed atric doses should not exceed adult doses; “Renal function and Serum gent amicin concan trations should be monitored oncea
weak When given in a single dally dose, pre-dase (trough) concentrations should be <2 1 mg/lL and post-dose (peak: 1 howrs after injection) sensm concentrations swould be
~10-12 n'g.l'l_“B,"FericiH'n desensitiration can be attempted in stable patients 'Serum vancomydn contentrations should achieve 10—15 mg/L at pre-dose (trough) level
although some expernt s recomimend to incresse the doese of vancomypcin to 45—60 mgfkg/day Lv. in 2 or 3 divided doses to reach serum trough vancomydn levels (Co of 15—
20 mgl as in staphyioooocal endocarditis. However, vancomiycin dose should not esccesd 2 g/d unless serum levelk ane monitoned and can be adjusted to obtain a peak plasma
concentration of 30—45 pgiml 1 hour after completion of the Ly, infision of the antibéotic; “Patients with penicillin-resstant strains (MIC = 2 migfL) should be treated as
enteracoce sl endocarditis (see Toble 18)

.';hamrl
o e
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Antibiotic treatment of infective endocarditi
due to Staphylococcus spp (1)

{Flucloscadillin or sl lin

12 giday Lv. in 4—6 doses

Paediatric doses: ®
200 — 300 mpikgiday Lv_in 4 —6 equally divided
doses

Gentamicin addition & not reconmmended bacause dindcal

Altem ative therapy®
Cotn moscarala®

Sutfamet hoocarole 4800 mgiday and
Trimet hoprim 260 mgiday (v in 4—6 doses)

benefit heas not been demonstrated and there & inoressed
reqal toxicty

*or Stahplocoaus aurews

Clinvcda gy cin 1800mp/day v in 3 doses
Paediatric doses:
Sutfamet hoecarole 60 mppiday and
Trimet hoprim 12 mgikgiday (v in 2 doses)
Clinvcda rvyrin 40 mgfhgiday (v in 3 doses)
.'Pham
W

TL: Habib G et al. Eur. H. J 2015. doi/10.1093/eurheartf/ ehv 319
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Antibiotic treatment of infective
endocarditis due to Staphylococcus spp (2)

I0—&0 mglgiday v in 2-3 dozes Cephalosporing (cefarolin & giday or cefotmdme & giday
iwv. im 3 doses) are recommended for pendcllin-allergic
pathents with non-anaphydactic reactions with

Pasdiatric d = methicillin-susceptible endocarditic

40 mghegiday iv. in 2—3 equally divided doses

Alremative therapy™:
Daptomycin™ 10 mglepiday Lv. once daily d—g Dapromycin & supenor to vancomydn for MS5A and

Paediatric - MRSA bacterasmia with vancomycin MIC > 1 mg/L

10 mgAcglday Lv. once daily

Altemative therapy®
Cootn moscarale™ Sastfa et honcarole 4800 mg/day and Tiw.+5 . ;
wit Tirimet hoprim 260 mgiday (v in 4—6 doses) | oral intake ar Stoh LS s
Chinvda mycin 1800mg/day IV in 3 doses 1
e
v Vinh 47
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Antibiotic treatment of infective endocarditis due t
Staphylococcus spp (3)

{Fluhe borscacil lin
o

cocacillin

L

Riampin™

and
Gentamicin

N
Vi

Vinh

12 glday Ly in 4—6 doses

S00— 1200 mg Lv. or onally in 2 or 3 divided
daoses

3 mglepiday Lv. or bm in 1 or 2 deses

Paediatric doses:®

Creacillin and (flu)doscaillin 2 above
Rifampin 20 mgfgiday v or orally in 3
equally divided doses

TL: Habib G et al. Eur. H. J 2015. doi/10.1093/eurheartf/ ehv 319

135,
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Starting riampin 3-5 days later than vancompdn and
gentamicn has been mippested by some esxperis

Geantamicin can be ghen in 2 single dally dosein order to
reduce renal toxoity




Wi

Rifampin®

Gentamidin’

Antibiotic treatment of infective
endocarditis due to Staphylococcus spp (4)

J0—60 mglkgiday Lv. in 2-3 doses

S00—1200 mg Lv. or orally in 2 or 3 divided
dozes

3 mgkp'day Lv. or Lme in 1 or 2 doges

Paediatrc dosing:®
Ax abepe

Cephalosporins (cefazoln & giday or cefotaame & giday
Ly, in 3 doges) are recommended for penicllin-allergic
pathenits. with non-anaphydactic reactions with

mvethic llin-susceptible endocarditis.

Starting rifampin 35 days later than vancomydin amd
gentamicin has been suppested by some experts.
Gentamicin can be ghen in a single dally dose in order to
reduce renal toodoty

AU = zrea under the curve: C_,_ = mindmum concentration; |IE = infective endocanditis; MC = minimum inhibitory concentration; MRSA = methicllin-resistant

Stophylococos ameirg MSSA = methid lin-susceptible & avers, PYE = prosthetic valve endocarditis

*Renal function, semm Cotrimoxarole concentrations should be monitored oncefwesk (twice/wesk in patients with renal Hue};bﬁa'unu'auﬂl vancomydn lavels (Con)

should be = 20 mgfL A vancomycin ABC/MIC =400 i recommended for MRSA infections; "Monitor plasma CPK levels at least once a week Some experts recommend adding
daoscacillin (2 g4 hiv) or fasfomydn (2 g6 h L) to daptomycin in order to increase activity and avoid the development of daptomycin res stance; “Daptomydin and fosfomydn
are not avallable in some Buropean countries; “Rifampin & beieved to play a spedal role in prosthetic device infection becase it helps eradicate bacteria attached to foregn
material '*7 The sole use of rifampin is assod sted with a high frequency of microbial resistance and i not recommended. Rifsmipin incresses the hepatic metabolism of wafarin
and u:thu'ﬂ'up:‘ﬁ.ﬁul‘l’mﬁim and serum gentamicin concentrations should be monitored onceweek (twicedvweek in patients with renal &ilure); Faedistric doses should not
exceed adult doses; "Penicillin desenst ization can be attempted in stable patients; 'Class of recommendation; Level of evidence: *Reference(s) supporting recommendations.
** No dinical banefit of adding rifampicin or gentamidn

N
Vi

Vinh
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Antibiotic treatment of infective endocarditis
due to Enterococcus spp

Antibiotic |Dosage and route Duration, |Class® Level” | Ref.| Comments
wee s

Beta-lactam and gentamicinsusceptible strains (for resistant isolates see **
Amoxicillin® | 200 mghkg'day iv. in 4-6 doses

t-week therapy recommended for patients with =3
with months symptoms ar FVE

Gertamicin® |3 mg/kgiday iv. orim. in 1 dose

Paediatric doses”

Ampicillin 300 mgfg/day Lv. in4-6
equally divided doses Gentamicin 3 mgfkg!
day iv. orim.in 3 equally divided doses

Amypicillin 200 mgfkgiday iv. in 4=6 doses b 183— | This combiration is active against Enterococcus foecalis
wiith 185 |strains with and without HLAR, being the
Ceftriaxone (4 g/day iv. or im in 2 doses 6 combination of choice in patients with HLAR
E. foecalis endocarditis.
Paediatric doses”
Amoicillin as above Ceftriaxone 100 mg/ This combination is not active against E foedum
kg 12 h iv.or im
Vancomycin' |30 mg'kg/day iv. in 2 doses &
with
Gentamnicin” |3 mg/kg/day iv. orim. in 1 dose 6
Paediatric doses"
Wancomycin 40 mglkgiday iv. in 23

equally divided doses. Gentamicin as
above

Pham
Nguyen
Vinh
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Antibiotic treatment of blood culture — negative infective
endocarditis (adapted from Brouqui et al 1%)

Pathogens Proposed therapy® Treatment owtcome
Brucelia spp. Dioyoycline (200 mg24 h) Treatment success defined as an antbody tire <260,
plus cotrimosxazole (P60 mg12 h) Some awthors recommend adding gentamicin for the
plus rifarmpin (300800724 h) first 3 weeks,
for 23-& months® orally
. burnetii Domycycline (200 mg24 h) Treatment swocess defined as anti-phase | gl dire
[zpent of () fever) plus hydrosgpchloroguine [200-500 mg24 h)F orally <200, znd lgh and IgM titres <[:30.
(=18 months of treatment)
Bartonalla spp? Diosyoycline 100 mg'12 b orally for 4 weeks Treatment success expected in 230%.
plus gentamicin (3 mg24 h) i for 2 weeks
Legienela spp Levafloaacin (300 mg'l2 h) ivor orally for 26 weeks Cptimal treatment unknown,
aor darithromycin (500 mg'1 2 b} iv. for 2 weeks. then
arally for 4 weeks
plus rifarmpin (3001200 mg24 h)
Mycoplasma spp Levaflaxacin (300 mg'l2 h) ivor orally for 26 months® (Ciptimal treatment unknown,
T whippla Dioxyoycline (200 mg24 h) Long-term treatment, optimal duration unknown.
{2gent of Whipple’s disease) plus hydrosgrchloroquine (200-600 mg'24 by orally for
=18 manths

ID = infectiows disease; IE = infective endocanditis; Iz = immunoglobuling Lv. = intravenous; L= units.

"Owing to the lack of large seres, the optimal duration of treatment of IE due to these pathogens i unknown. The presented durstions are based on selected case reponts

Consultation with an 1D spedalist = recomimended.
“addition of streptomyein (15 mg/kgf24 b in 2 deses) for the first few weeks & optional

*Dastyeydine plus hydrosgchlomquine (with monitoring of serum hydrosgehloroquine levek) & sgnificanty superior to dux].-q--:ihlﬁ‘

“Several therapstic regimens have been reported, induding aminopenddllins (ampicillin or amcedeillin, 12 3/24 h Lv)) or cephalosporins {ceftrizone, 2 g/24 h L) combined with

aminoglycosides (gentamicin or netimicin) '™ Dasages are x for streptococcal and enterococcal |E (Tables 16 and 18).1%41%7

*MNewer fluomquinolones (levoflosxad n moxdflceadng ane more potent than dpnoflos adin against intracdlular pat hopens such 2 Myaoplosmaspp, Legbmells sbb., and Chl amipalia spep.
FTreatment of Whipple's IE remains highly emipirical In the cxe of central nervous system involvement, suladiazine 1.5 2/6 h orally must be added to dosyoycline. An alternative
therapy is ceftrimeone (2 gf24 hiiv.) for 2—4 wedks or penicillin G (2 million UM h) and streptomycin {1 g'24 h) Lv. for 2—4 weels followed by cotrimaazole (800 mg/12 h) orally.

Trimethoprim i not active against T, wiipplsl Successes have been reported with long-term therapy (=1 year).

o
v Nguyen

Vinh

TL: Habib G et al. Eur. H. J 2015. doi/10.1093/eurheartf/ ehv 319
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Proposed antibiotic regimens for initial empirical
treatment of infective endocarditis in acute severely

Il patients (before pathogen indentification)2 (1)

Ampicillin 12 giday iv. in 4—6 doses

wWith
(Flu)cloxacillin ar 12 giday iv. in 4—6 doses
oxadllin la
with
Gentamicin® Imghg/day iv.orim.in 1
dose
Vancomycin® 30-60 mgkgiday iv.in2-3
doses
with b
Gentamicin® Imghg/day iv.orim.in 1
dose
@i

Patients with BCMIE should be treated in consultation with an ID specialist.

For penicillin-allergic patients

TL: Habib G et al. Eur. H. J 2015. doi/10.1093/eurheartf/ ehv 319
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Proposed antibiotic regimens for initial empirical
treatment of infective endocarditis in acute severely
Il patients (before pathogen indentification) 2(2)

Vancomycin® 30 mgfkgiday iv. in 2 doses Rifampin is only recommended for PVE and it should be started 3 -5 days later than
waith vancomycin and gentamicin has been suggested by some experts. In healthcare
Gentamicin® Imglkg/day iv. orim.in 1 associated native valve endocarditis, some experts recommend in settings with a
dose b prevalence of MR5A infections =5% the combimation of cloxacillin plus
it vancomycin until they have the final 5 aureus identification
Rifampin 900-1200 mg iv. or orally
in 2 or 3 divided doses

BCHNIE = blood cultune-negative infective endocanditis; ID = infectiows dseaxse; Lm. = intramascular; Lv. = intravenous; IPYE = presthetic valve endocarditis.

*If initial blood cultures are negative and there i no dinkcal response, consider BCMIE astiology (see Section 7.10) and maybe surgery for molecular diagnosis and treatment, and
extenson of the antibiotic spectrum to blood culbure-negative pathopens (dosxgeycline, quinolomes) must be considered.

®lass of recommendation.

Level of evdence

“Monitoring of gentamicin or vancomydn dosages ks as described in Tobles 16 and 17.

g
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Viém ndi tdm mac nhiém tring

Piéu tri VNTMNT do nhém
HACEK

Antibiotic Dosage and Route' Duration (wk)
Ceftriaxone? 2 gm once daily IV or IM 4
Ampicillin/Sulbactam 12 gm/24 hr IV given every .

4 hr in six equally
divided doses

= TL: Karchmer AW. Infective Endocarditis In Braunwald’s Heart Disease, ed by Libby,
Bonow, Mann, Zipes. Saunders Elsevier 2008, 8th ed, p 1713-1733

g2z
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Viém ndi tdm mac nhiém tring
Cac dau hiéu sieu am tim, goi y b/n
VNTMNT cén phiu thuét

Vegetation

Persistent vegetatiun@ystemic embolization >
Anterior mitral valve leaflet vegetation, particularly if it is highly mobilewith size =

Opeor more embolic events during the first 2 weeks of antimicrobial therapy*
n vegetation size despite appropriate antimicrobial therapy*’
Valvular Dysfunction

Acute aortic or mitral insufficiency with signs o€ventricular failure

Heart failure unresponsive to medical therapy’

\.falvrruptureT

Perivalvular Extension

Valvular dehiscence, rupture, or fistula’
Ne m

Large abscess or extension of abscess despite appropriate antimicrobial therapy’

See text for more complete discussion of indications for surgery based on vegetation

on:-: characterizations.
v gﬁlugren

TL: Baddour LM et al. Braunwald’s Heart Disease 2015, 10t ed, Elsevier, p. 1524-1543



Viém ndi tdm mac nhiém tring

Indications and timing of surgery in left
sided valve infective endocarditis (native
valve endocarditis and prosthetic valve
endocarditis) (1)

Indications for surgery

1. Heart failure

Agrtic or mitral NVE or PVE with severe acute regurgitation, obstruction or fistula causing(refractory JEmer gency 111,115,
213216

pulmonary oedema or cardiogenic shock

Aortic or mitral NVE or PVE with severe regurgitation or obstruction causing symptoms of HF or | Urgent
echocardiographic signs of poor haemodynamic tolerance

g

TL: Habib G et al. Eur. H. J 2015. doi/10.1093/eurheartf/ ehv 319




Viém ndi tdm mac nhiém tring

Indications and timing of surgery In left
sided valve infective endocarditis (native
valve endocarditis and prosthetic valve
endocarditis) (2)

2. Uncontrolled infecton

Locally uncontrolled infection (abscess, false aneurysm, fistula, enlarging vegetation)

Infection caused by fungi or multiresistant organisms

Persisting positive blood cultures despite appropriate antibiotic therapy and adequate control of
septic metastatic foci

FVE caused by staphylococci or non-HACHEKC gram-negative bacteria

g

TL: Habib G et al. Eur. H. J 2015. doi/10.1093/eurheartf/ ehv 319 57



Viém ndi tdm mac nhiém tring

Indications and timing of surgery in left side
valve infective endocarditis (native valve
endocarditis and prosthetic valve
endocarditis) (3)

Aortic or mitral NVE or PVE with persistent vegetationg .f*“lﬂ' mm after one or more embolic >

episode despite appropriate antibiotic therapy

Aoprtic or mitral NVE with vegetations > 10 mm, associated with severe valve stenosis or
| regurgitation, and low operative risk
Aortic or mitral NVE or PVE with isolated very large vegetatio ns@ﬂ' m
S —
Aortic or mitral NVE or PYE with isolated brge vegetations (=15 mm) and no other indication for

|

[SUrgery

HACEE = Haoemaphlis parainfluenzoe, Hoemophibs gphrophils, Hoemaophils paraphrophilus, Heemophlis influenzoe, Activabocilbs actinompoetemoombans, Condlabadeniim haminds,
Eleenalla corrodens, Kingella kingse and Kingella denstrifiemns HF = heart Gilure: |IE = infective endocarditiz NVE = native valve endocarditis; PVE = prosthetic valbe endocarditic
*Emergency surgery: surgery performed within 24 h; urgent surgery: within a few days elective surgery: after at least 1-2 weeks of anti biotic therapy.

a5 of recommendat kon
“Lewvel of evidence.

“Reference(s) supporting recommendations
"Surgery may be preferned if a procedure preserving the native valve s feasible.

Pham

@
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Viém ndi tdm mac nhiém tring

Management of neurological complications
of infective endocarditis (1)

Recommendations

After a-i:-r transient
ischaemic arr.:u:k.. if

indicated, is recommended without
delay

Meurcsurgery or endovascular therapy
is recommended forvery@rge, enbrging
or ruptured intracranial infectious
aneurysms

Following intracranial hasmorchage
surgery should generally be

for 21 month

."E'_;:‘;n TL: Habib G et al. Eur. H. J 2015. doi/10.1093/eurheartf/ ehv 319
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Viém ndi tdm mac nhiém tring

Management of neurological complications
of infective endocarditis (2)

(After a stroke durpery indicated for HF,

uncontrolied infection, abscess, or

persistent high embolic_rigk should be
considered witho -@: longas | Ha
coma is absent and the presence of

cerebral haesmorrhage has been
excluded by cranial CT or MR

Iotracranial infectious aneurysm®should
be looked for in patients with |E and
neurological symptoms. CT or MR
angiography should be considered for
diagnosis. If non-invasive techniques are | lla
negative and the suspicion of
intracranial aneurysm remains,
conventional angiography should be
considered

F2163

N

167,
26

CT = computed tomography. HF = heart fallure; |IE = infective endocarditis;
MR = magnetic resonance; MRl = magnetic resonance imaging.

lass of necomimend ation

Level of evidence.

“Reference(s) supporting recommendations.

Pham

.ﬁ’ﬁi“h"&“ TL: Habib G et al. Eur. H. J 2015. doi/10.1093/eurheartf/ ehv 319




Viém ndi tdm mac nhiém tring

- Meurcdogical complication
Therapeutic
strategies of
patients with
Infective
endocarditis
and
neurological
complications
CT = compuied tomography: [E = infective endocinditiz MR = magnetic resomance imaging:
TOE = manscesophageal ecvocrdiography, TTE = transthoracic echocrdiography.
TL: Habib G et al. Eur. H. J 2015. doi/10.1093/eurheartf/ env 319




Viém ndi tdm mac nhiém tring

Factors
assoclated
with an
Increased
rate of
relapse

<

Inadequate antibiotic treatment (agent, dose, duration)

Resistant microorganisms, ie. Brucelia spp., Legionela spp., Chiamydia
spp., Mycoplasma spp., Mycobacerium spp., Bartonella spp., Coxiella
Burnedii, fungi

Polymicrobial infection in an VDA

Empirical antimicrobial therapy for BCNIE

Pariannular extension

Prosthetc valve |E

Persistent metastatic foci of infection [abscesses)

Resistance to conventional antibiotic regimens

Positve vabve culure

Persistence of fever at the seventh postoperative day

Chronic dialysis

blood culture-nepative infective endocanditis; |E = infective

endocarditis; VDA = intravenous drug abuser.

TL: Habib G et al. Eur. H. J 2015. doi/10.1093/eurheartf/ ehv 319




Viém ndi tdm mac nhiém tring

Cardiac device
related infective
endocarditis:
diagnosis,
treatment and
prevention (1)

CIED: cardiovascular Implantable
Electronic Device

CDRIE: Cardiac device related infective
endocarditis

en:-
Vi

Vinh

Recommendations

A. Diagnosis

'I_@r more sets -

are recommended befare

prompt initiation of antimicrobial
therapy for CIED infection

] 1 Irﬂ:llﬂECl "ﬂ'hE'l
the s explanted
I\ CEL recommended in patients

with suspected CDRIE with
positive or negative blood
cultures, independent of the
results of TTE, to evaluate
lead-related endocarditis and heart
valve infection

ntracardiac E|:|'|n-|1n:|u:-g :

be conziieTe nE = with
suspected 'CDFUE. positive blood
cultures and negative TTE and TOE

results

5. Radiolabelled leucocyte
scintigraphy and
scanning may be considered

additive tools in patients with
suspected CDRIE, positive blood
cultures and negative

echocardiography
TL: Habib G et al. Eur. H. J 2015. doi/10.1093/eurheartf/ ehv 319




Viém ndi tdm mac nhiém tring

B.Fri\:ﬁ:lunfmumm

1. Prolonged (i.e. before and after
extraction) antibiotic therapy and
complete hardware (device and

Cardiac device | iedcmas ae recommended

in definite CODRIE, as well as

related infective | inpresumably isolated pocket

infection

enc!ocard!tls: e e
diagnosis, b o S MDD e
of infection

treatment and |7, e vorve o e

and an intracardiac device with

p reve nti O n (2) no evidence of associated

device infection, complete
hardware extraction may be

considered

C. Mode of device removal

1. Percautaneocus extraction is
CIED: cardiovascular Implantable recommended in most patients
Electronic Device with CDREI ith
CDRIE: Cardiac device related infective tatiors =10 m
endocarditis

TL: Habib G et al. Eur. H. J 2015. doi/10.1093/eurheartf/ ehv 319



Viém ndi tdm mac nhiém tring

Cardiac device
related infective
endocarditis:
diagnosis,
treatment and
prevention (3)

TL: Habib G et al. Eur. H. J 2015.
doi/10.1093/eurheartf/ ehv 319

en:-
Vi
Vinh

Recommendations

2 Gurgicaextraction should be

considered if percutaneous
extraction is incomplete or
impossible or when there is
associated severe destructive

tricuspid |E

3. Surgical extraction may be
considered in patients wit
vegetations (=20 mm)

D. Reimplantation

1. After device extraction,
reassessment of the need for
reimplantation is recommended

2. When indicated, definite

reimplantation shoul -@

if possible, to allow a few days or
weels of antibiotic therapy

3. @& temporary’ ipsila v
fecation ¥ be considered
in pacemaker-dependent patients
requiring appropriate antibiotic
treatment before reimplantation

4. Temporary pacing is not routinely

recommended

Class” |Level”




Viém ndi tdm mac nhiém tring

Cardiac device
related infective
endocarditis:
diagnosis,
treatment and
prevention (4)

TL: Habib G et al. Eur. H. J 2015.
doi/10.1093/eurheartf/ ehv 319

N
Vi
Vinh

E. Prophylaxis

1. RoutineGntibiotic prophyla is
recommended before device
implantation

2. Potential souirces EI‘FSEF-EIE should be
e
implantation of an intravascular/
cardiac foreign material, except in

urgent procedures

CDRIE = candiac device-related infer tive endocarditis CIED = candiac
implantable dectronic device FDG = fluorodeoxyglucose; [E = infective
endocarditis; MVE = native valve endocarditis; PET = positron emission
tomography, PVE = prosthetic valve endocarditis; TOE = transoesoph apeal
echocardiography; TTE = transthoracic echocardiography.

sz of recommend ation.
“Level of evdence.
“Reference(s) supporting recommendations.




Viém ndi tdm mac nhiém tring
Tiep can diéu tri bénh nhan ngwoi
lom bi nhiem CIED

y Negative blood cultures
Positive blood cultures or previous antibiotic treatment
v A Y
TEE Pocket Generator/
1 infection lead erosion
‘ Load 4 4 ¥
Valve vegetation ; Treat with Treat with
| Negative TEE 10-14 days of | | 7-10 days of
l antibiotics! antibiotics'
4
Follow AHA Y Y )
for Complicated, Uncomplicated A
treatment of L.e,, with septic Non-S.
infective venous aureus S. aureus
endocarditis? thrombosis,
osteomyelitis, v
elc. A4
Treat with
Treat with 2 2-4 weeks
Y weeks of of antibiotics;
Treat with 4-6 antibiotics? repeat TEE
wes ol Ly o CIED: Cardiovascular
. Yo = Inplantable Electronic Device
L'
TL: Baddour LM et al. Braunwald’s Heart Disease 2015, 10t ed, Elsevier, p. 1524-1543




Viém ndi tdm mac nhiém tring

Tiép can cay dung cu méi sau gé bé
CIED nhiém tring

Implantation of a new CIED
Blood cultures (+) Blood cultures (+) Generator pocke! infection/
TEE (+) TEE () generator or lead erosion
Repeat blood cultures after Repeat blood cultures after Negative blood cultures for 72
CIED removal CIED removal hours
3 ' !
Valve Lead Implant if repeat blood cultures impiant new CIED following
vegetation vegetations are negative for at least 72 adequate debridement of the
only hours generator pocket
l :
Implant new Implant new
CIED after CIED if
14 days repeat blood
from first cultures
negative remain
blood negative for
culture 72 hours

TL: Baddour LM et al. Braunwald’s Heart Disease 2015, 10t ed, Elsevier, p. 1524-1543
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Indications for surgical treatment of
right sided infective endocarditis

Recommendation

Surgical treatment should be considered in the following scenariog

¢ Microorganisms difficult to eradicate (e.g. persistent fung) o 1 (e.g. 5 aureus, P. aeruginosn) despite adequate

antimicrobial therapy or
. stgt tricuspid vai:r recurrent pulmonary emboli with or without concomitant right heart failure or
* Bight HP)secondary to severe tricuspid regurgitation with poor response to diuretic therapy

—

HF = heart faflure
lass aof recommendstion.
"Level of evidence.

e TL: Habib G et al. Eur. H. J 2015. doi/10.1093/eurheartf/ ehv 319
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Recommendations for the use of
antithrombotic therapy (1)

Recommendations

A Interru Fn‘.ia)-l:-f antiplatelet therapy is
@Eﬂtﬁ!d in the presence
bleedin

In imtracranial haemormrhage, interruption
of all anticoagulation is recommended

In ischaemic stro
replacement of oral anticoagulant
[@anti-vitamin K) therapy unfractiomted

or low molecular weigh for1=2
weels should be considered under close
ITI:II'Ii'I'.EII'iI'Igd

g

TL: Habib G et al. Eur. H. J 2015. doi/10.1093/eurheartf/ ehv 319
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In patients with intracranial hasmorrhage
and a mechanical valve, unfractionated or

low molecular weight heparin should be
Recommenda reinitiate asinmghpnq;?blefnlhvﬂng

tions for the FEESscpiey dsus
In thecGsence of strokE>replcement of
usSe Of oral arimagljmiaqnyhz t

unfractionated or low molecular weight

antlthrombOt heparin for 1-2 weeks should be
I1C therapy (2) considered in the case of Staphyococcus

aureus |E under close monitoring

Thrombolytic therapy is not
recommended in patients with [E

IE = infective endocarditis.

Wlass of rec omimendation.

“Level of evidence.

“Reference(s) supporting recommendat ions.
is very limited expenence with new oral anticoagulant treatment in the

field of IE

S

TL: Habib G et al. Eur. H. J 2015. do0i/10.1093/eurheartf/ ehv 319
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Recommendations
1. Prophylaxis/prevention

Antibiotic prophylaxis should be considered for

Recom mendati() patients at highest risk for |E

a. Patients with any prosthetic valve, including

nsS fOr the use Of trarscatheter valve, or those in whom any

prosthetic material was used for cardiac

antithrombotic valve repair

b. Patients with a previous episode of IE

the rapy (3) c. Patients with congenital heart disease

(Le. any type of cyanotic congenital heart
disease or any type of congenital heart
disease repaired with a prosthetic material)

Antibiotic prophylaxis is not recommended in
other forms of valvular or congenital heart disease

I‘p;'!.:‘;‘e“ TL: Habib G et al. Eur. H. J 2015. doi/10.1093/eurheartf/ ehv 319
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Dental procedures

Antibiotic prophylaxis should only be considerad

Recommendationgor denal proceduresCequiringaniputation of

the gingival or periapical region of the teeth or

for the use Of perforation of the oral mucosa

Antibiotic prophylaxis is not recommended for

a,n t i th rO m bOti C local anaesthetic injections in non-infected tissues,

treatmentof superficial caries, removal of sutures,

th e rapy (4) dental X-rays, placement or adjustment of

removable prosthodontic or orthodontic

appliances or braces, or following the shedding of
deciduous teeth or trauma to the lips and oral

muCcos
Other procedures

Antibiotic prophylaxis is not recommended for
respiratory tract procedures, including

bronchoscopy or laryngoscopy, transnasal or
endotracheal intubation, gastroscopy,

colonoscopy, cystoscopy, vagnal or caesarean
delivery, TOE or skin and soft tissue procedures

TL: Habib G et al. Eur. H. J 2015. doi/10.1093/eurheartf/ ehv 319

en:-
Vi

Vinh
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Chea noa phogng ngoga VNTMNT trean
beanh nhaan cou lagm thul thuaat od
raéng, mieang vag noogng hoa haap trean

Setting Regimen Administered 30-60 Min before Procedure®
Standard regimen' Amoxicillin 2.0 gm PO
Amoxicillin/penicillin-allergic patients Cephalixin 2 gm PO!
ol\’zithromycin or clarithromycin 500 mg PO
glindamycin 600 mg PO
Patients unable to take oral medications Ampicillin 2.0 gm IM or IV
:Zrefazolin or ceftnaxone 1 gm V!
Ampicillin/amoxicilling penicillin-allergic patients Chindamycin 300 mg IV 30 min before procedure, then 150 mg 6 hr after imitial
unable to take oral medications dose

.J;EE *=  Wilson W et al. Recommendations of the American Heart Association 2007
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Cac truong hop bénh c6 nguy co cao VNTMNT
can phong ngwra bénh khi lam thu thuat vé rang/

” Pham
v Nguyen
Vinh

khuyén cao AHA 2007

Proschetic cardiac valve
Previous infectve endocarditis
Congenital heart disease

Unrepaired cyanotic congenital heart disease, including those with paliative
shunts and conduits

Completely repaired congenital heart disease with prosthetic material or
device either by surgery or catheter intervention during the first 6 months
after the procedure

Repaired congenital heart disease with residual defects at the site or
adjacent to the site of a prosthetic patch or prosthetic device (which inhibit
endothelialization)

Cardiac transplantation recipients who develop cardiac valvulopathy

Wilson W et al. Recommendations of the American Heart Association 2007
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Tien 1
ien lwong
= Yéu to tién luong xau:
= Tac nhan gay bénh khong phai l1a Streptococci
= Xuat hién suy tim
= T6n thuong van PMC
= Van nhan tao
= Tudi gia
= C0 ap xe co tim hay vong van
= VNTMNT do Staphylococcus aureus trén nguoi
khong nghién ma tuy # 40% tr vong
= Manh sui l6n: tién luong xau
= VNTMNT sém/van nhan tao xau hon
- = VNTMNT cham/van nhan tao

555
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Predictors of poor outcome in patients
with infective endocarditis (1)

Patient characteristics
« Older age

* Prosthetic valve IE

* Diabetes mellitus

« Comorbidity (eg.. frailty, immunosuppression, renal or pulmonary
diseasa)

Clinical complications of IE

» Heart failure

» HRenal filure

« >Moderate area of ischaemic stroke
* Brain haemormrhage

 Septic shock

e

- TL: Habib G et al. Eur. H. J 2015. doi/10.1093/eurheartf/ ehv 319
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Predictors of poor outcome in patients with
Infective endocarditis (2)

Microorganism

* Staphylococous aureus

* Fungi

* Mon-HACEK Gram-negative bacill;
Echocardiographic findings

* Periannular complications

* Severe left-sided valve regurgitation
Low left ventricular ejection fraction
Pulmonary hypertension

Large vegetations

bevere prosthetic valve dysfunction
Premature mitral valve closure and other signs of elevated diastolic

pressuras

HACEK = Haemophilus paranfluenzse, H. aphrophilus, H. paraphrophilus,

H. influenzas, Actinobacillus acti nomycet emeomitans, Cand iobacterium homins,
Eikenella cormdens, Kingella kingae and K. denitn ficans; [E = infective
endocarditis.

g2z
23

25E
8

TL: Habib G et al. Eur. H. J 2015. doi/10.1093/eurheartf/ env 319
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o
SEE
ﬁs

DPac diém vé chan doan va diéu tri
VNTMNT/ngwoi cao tuoi
Tri€u chirng co nang va thuc thé khong ram 1o, kho

phat hién do c6 bénh noi khoa kém theo (TD: Phé khi
thting, bénh pho1 man tac nghén...)

Cay mau sém va SAT qua thanh nguc, nhat 1a
SATQTQ rat can thiét

Trac nghiém PCR trén DNA cua vi trung can thiét/
mot so trudng hop

Str dung thudc theo phac d6 khong khac nguoi tré:
chinh liéu theo dd loc cau than va chirc nang gan

Theo d&i sat cac bién ching bang 1am sang va siéu
am tim




