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# # 5574192930 : MAJOR MEDICINE
KEYWORDS: SYSTEMIC EMBOLIZATION / VEGETATION SIZE / INFECIVE ENDOCARDITIS

ASA  PHICHAPHOP: ~ RELATIONSHIP  BETWEEN  VEGETATION SIZE  AND  SYSTEMIC
EMBOLIZATION IN  PATIENT WITH LEFT-SIDED INFECTIVE ENDOCARDITIS IN KING
CHULALONGKORN ~ MEMORIAL HOSPITAL. ADVISOR: SARINYA PUWANANT, M.D., CO-
ADVISOR: PAIROJ CHATTRANUKULCHAI, M.D., ASSOC. PROF. SERI SINGHATANADGIGE, 49 pp.

Background: Embolic phenomenon in infective endocarditis (IE) carries a great impact on
prognosis. However, there have been limited data regarding the relationship between vegetation size
and embolic events and clinical outcomes in patient population in Thailand.

Objective: To assess the relationship between vegetation size and risk of systemic

embolization in patient with left-sided infective endocarditis.

Methods: Of 156 patients who were diagnosed with infective endocarditis according to
ICD-10, 95 were excluded because of right sided IE, congenital heart disease, no echocardiographic
images available to analyze, and unmet criteria. Sixty-one echocardiographic studies were
remeasured the size of vegetation by two observers, who were blinded with clinical outcomes,
independently. The clinical data were extracted from the medical records and correlated with

echocardiographic studies.

Results: Of 61 enrolled patients, 57% (n=35) were male and the mean age = 49 +16
years. Of those 61 patients, 8 (13%) had prosthetic valve endocarditis. Sixty-nine percent (n=42) of
patients had vegetation > 10 mm. Vegetation was found on mitral, aortic, and both valves for 62%
(n=38), 18 %(n=11), and 20% (n=12) respectively. ~The most common organism was Viridan
streptococci which was found in 18% (n=11) of those patients. Of 61 patients, 12 (20%) and 6 (10%)
patients had systemic embolization and inhospital death respectively. The major causes of death
were septic shock and uncontrolled infection. There was a trend toward higher rate of systemic
embolization in patient with vegetation size > 10 mm (Odd ratio 6.4, 95%Cl [0.76-53.63], p
value=0.088) while Staphylococcus infection did not significantly carry higher embolization rate
(p=0.40) or mortality. There was no significant association between vegetation size and mortality
rates (Odd ratio=2.43, 95%C| [0.26, 22.39] p value= 0.433). Patients with age > 60 years tended to
have higher mortality (Odd ratio 5.9, 95%Cl [0.97 - 35.52], p value=0.055). Surgery was performed in

28 patients (46%), mostly due to heart failure or severe valvular regurgitation (n=25).

Conclusions: Risk of systemic embolization in patients with vegetation size of > 10 mm
was 6 times greater than those with vegetation size of < 10 mm. However, the size of vegetation did
not determine mortality in these patients whereas those with age > 60 years tended to have higher

mortality associated with IE.

Department:  Medicine Student's Signature ..
Field of Study: Medicine Advisor's Signature .
Academic Year: 2013 Co-Advisor's Signature .

Co-Advisor's Signature
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1.2 A1014Y9N15998 (Research Questions)

Amuan(Primary research question)

Q’ﬂwiiﬂamL%@Lﬁ@gﬁﬂﬁ]éﬁ%ﬂﬁ (Left-sided Infective endocarditis) 73l
Fuvasieu fnde (Vegetation) Tugjunnninuseviniu 1 wudins J9nsinns
Aannemsndeuanfoudnidounsnszane (Systemic embolization) 7 6 &Ua
SuanBudnw utuegraditeddy vield
AaUTe9(Secondary research question)

1. ﬁﬂ?&liﬂafﬂL%@Lgaqﬁﬁiaéjﬁu%}w (Left-sided Infective endocarditis) fif
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1.5 NSOULUIAMUAAIUNTSIVY (Conception framework)

Infective endocarditis

TTE or TEE |

Echocardiogram | Hemoculture

v
| MD observer Vegetation size Echo frame rate |

| Type of organism

| Native or prosthesis Patients acoustic window |

Location of vegetation |

Surgery

. . VS
Antibiotics Conservative

— - A 4 -
| Clinician evaluation | » | Imaging CT/ MRI |

> Embolization

| Sign and symptom | - (_I Angiogram |

Survive h 2 Death

5U 1 nsaunuIANAnlunsITY

1.6 A5N15ALHUN5I8 AL

M9l 3ITelneinudoyadounds Retrospective  study AnwUseih

¥
[ 1 =
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. 13 al )= v [ |
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1.7 daNansuinuasesssu(Ethical consideration)
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UszindlneRelsailagiandin (Rheumatic heart disease) wazagnuinlsamilainisie

Anile (Congenital heart disease) \UuanusveslsadoymlafindoUszanuiosaz 10

Toyan1sAnwIINBnuianilefe Tayadinlsameruiaumsvuafedlvd min Weln

FalgAnwduenalsa (pathogen) Mluamsvedlsaiayiilafaide Tulssmelngaiuse

psnUdelaUTENNMSouaE 13-48 Wintu(n1519913) drudennulalulsemalnediulveay

WulesStreptococci spp.dafinnuuanansannuseinafnmuindalneidediuluailu

Staphylococcus Aureus (4)

M50 1 dnwaizidenalsauenauniy lukiie 2781 518 Wl Definite Diagnosis

No. (%) of Patients®
! Region I
Patients Admitted
Directly to Study North South P Value
Total Cohort Sites Onlyh America America Europe Other for the Difference
Cause of Endocardlitis {N=2781) {n=1558) {n=597) {n=254) {n=1213) {n=717) Between Regions
Staphyfocaccus aureus 869 (31) 487 (31) 256 {42) 43(17) 230 (28) 231 (32) <0
Coagulase-negative 304 (11) 161 (10) 69 (12) 18(7) 156 (13) 61 (9) 003
staphylococeus
Viridans group streptococci 48317 286 (19) 541(9) 66 (26) 198 (16) 165 (23) <N
Streptosoccus howis 165 (6) 101 {7) 9(2) 17 (7) 116 (10) 2203) <00
Other streptococel 162 (6) 101 {7) 38(6) 16 (6) 66 (5) 42 (6) 86
Enterococeus species 283 (10) 158 (10) 78(13) 21 (8) 11 (9 73010 05
HACEK 44(2) 26(2) 2(0.% 6(2) 19(2) 17{2) 02
Fungifyeast 45(2) 25(2) 2003 (1) 13(1) 9{1) 002
Polymicrobial 28(1) 23{2) 8(1) 1{0.4) 13(1) 6 (0.8) 60
Negative culture findings 277 (10) 122 (8) 41(7) 51 {20) 123 (10) 62 (9) <00
Other 121 (4) 66 {4) 22{4) 12 (3) 50 (5) 28 (4) 61
mi”lﬂ‘ﬁl 2 : Clinical characteristic from Srinagarind Hospital, KhonKaen, Thailand
Characteristics 1990-1993 1994-1997 19982002
(n=1357) (n="71) (n=|72)
Underlying heart conditions
No underlying (%) 28.1 21.1 25 4
Rheumatic Heart Disease (%) 56.1 69.0 69.0
Congenital Heart Disease (%) 17.5 2.8 9.8
Degenerative Heart Disease (%) 1.0 5.6 9.9
Prolapsed Mitral Valve (%) 14.1 4.2 4.2
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Infective organisms
Staph. aureus (%) 8.8 9.9 11.3
Strept. viridans (%) 19.3 26.8 35.2
Culture negative (%) 38.6 38.0 32.2
Concomitant disease
Renal impairment (Cr =2) (%) 9.2 4.7 1.5

#5797 3 : Clinical characteristic from MaharajNakorn Chiang Mai Hospital

Variable Number of patients (%)
Signs

Fever (temperature > 37.80C) 54(56.3)

Cardiac murmur 67 (69.8)

Osler’s nodes, splinter hemorrhage 4(4.2)
Microorganisms

No growth 48 (50.0)
Streptococci

Viridans group of streptococci 12 (12.5)
Staphylococci

Methicillin-susceptible S. aureus 7(73)

Methicillin-resistant S. aureus 1(1.0)

wnasin1s3tadelsatiaynialafiaie (Criteria)

Tudruvesmsitadelsadeyimlafinderiy lullagtunusinisidadedu $radamu
The Modified Duke criteria (51971 4) Tnsuvadungueftaeiifinnsitede Tusedu Definite
uay Possible  uendntudsdimaunugdfidislumsitede Tnsusmunguaudsswes
AUIELAREIIY SIuAUNITHIITUITRIMNMER SN T nsidnlanulsafenaniuintee
diedla (5) (519 5)

#3797 4: Definition of infective endocarditis according to the Modified Duke criteria

Definite diagnosis

Clinical criteria

2 major criteria; or

1 major criterion and 3 minor criteria; or

5 minor criteria
Possible IE

1 major criterion and 1 minor criteria; or

3 minor criteria




Major criteria
Blood culture positive for IE

Typical microorganisms consistent with IE from 2 separate blood
cultures: Viridans streptococci, Streptococcus bovis, HACEK group,
Staphylococcus aureus; or community-acquired enterococci in the
absence of a primary focus; or

Microorganisms consistent with IE from persistently positive blood
cultures defined as follows: At least 2 positive cultures of blood
samples drawn =12 h apart; or all of 3 or a majority of =4 separate
cultures of blood (with first and last sample drawn at least 1 h apart)

Single positive blood culture for Coxiella burnetii or anti-phase 1
IgG antibody titer >1:800

Evidence of endocardial involvement

Echocardiogram positive for IE (TEE recommended for patients with
prosthetic valves, rated at least “possible IE” by clinical criteria,
or complicated IE [paravalvular abscess|; TTE as first test in other
patients) defined as follows: oscillating intracardiac mass on valve or
supporting structures, in the path of regurgitant jets, or on implanted
material in the absence of an alternative anatomic explanation; or
abscess; or new partial dehiscence of prosthetic valve; new valvular
regurgitation (worsening or changing or preexisting murmur not
sufficient)

Minor criteria
Predisposition, predisposing heart condition, or IDU
Fever, temperature >38°C
Vascular phenomena, major arterial emboli, septic pulmonary infarcts,
mycotic aneurysm, intracranial hemorrhage, conjunctival hemorrhages,
and Janeway’s lesions
Immunologic phenomena: glomerulonephritis, Osler’s nodes, Roth’s spots,
and rheumatoid factor
Microbiological evidence: positive blood culture but does not meet a

major criterion as noted above* or serological evidence of active infection
with organism consistent with IE

Echocardiographic minor criteria eliminated

Modifications shown in boldface.

*Excludes single positive cultures for coagulase-negative staphylococci and
organisms that do not cause endocarditis.

TEE indicates transesophageal echocardiography; TTE, transthoracic echo-
cardiography.
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AN5799 5 : An approach for diagnosis of Infective endocarditis

Low patient risk and
low clinical suspicion

Initial TTE

——{ |E SUSPECTED | l

High patient risk and
moderate or high clinical suspicion
or difficult imaging candidate

Initial TEE

Low Increased Begin
suspicion suspicion treatment High Look for
persists during suspicion other source
°"“'°m:' High risk echo  No high risk persists | None | J
i features echo features { @ Treat
Repeat
TEE \
TEE ;
TEE to No TEE x - Alternative
detect Unless diagnosis
y complications  clinical status
Negative Positive deteriorates . L
reai OOK lor
other source
Y Treat Y
Look for [ Followup TEE or TTE
other R vegetations or
source look for complications as

clinically indicated

n13n35997UReMeARUFsazTiauialand1uBge (Echocardiogram)

msanamaraiaunfludiuveslasadiadoyila sufnisiaide Tulligiu ns
asailadendudesasiieuiila (Echocardiogram) funumddey wazidussduszney
wdnlunisifadelsadenans saufun1siniside las aruindnddinuleain
echocardiogram ﬁﬂh&liumﬁﬁﬁlﬁ'aﬁu Usznausig major criteria Ao NIINU vegetation ,
#Hluviala (abscess) uaznisviaanaauvesiuiilaifios (Dehiscence) Tavaaulivesnis
599 (sensitivity)  vesn1sIfasuannsiandwdesasviouilanimthen (Transthoracic

Echocardiogram) Uszaned 40-63%. 21AN15ATIAAAUIABSAEVIouRIlanIsvasneIms
(Transoesophageal Echocardiogram) 8¢l 90-100% wagalshnnu lusiefiasdaunn win
N3R5I9M8 Echocardiogram asausnlvnaiduau aansviani 7-10 Yu ilesannisiaide

TuszegBuusnenansaldnuaNURAUNR luAS TN LR
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a3 6 Indications and timing of surgery in left-sided infective endocarditis (native)

C - PREVENTION OF EMBOLISM

Aortic or mitral |E with large vegetations (> 10 mm) following one or more embolic episodes Urgent | B
despite appropriate antibiotic therapy

Aortic or mitral |E with large vegetations (> 10 mm) and other predictors of complicated course Urgent | C
(heart failure, persistent infection, abscess)

Isolated very large vegetations (> 15 mm)* Urgent b C
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mailn ( Cliniacal Practice Guideline ; CPG) WagNaunlviiuseaninmauisey Joyaain
Eﬂ,’i‘d (European Society of Cardiology ; ESC) U 2009 @slanmuatuinienissneilsaia
- v & Al a = i o ° dl' o

Wwedumila ladimsngneudvangudiieiauidesgeeanainnguninudeswi Wweuiunis

SnwlisInsInsauAgu MuviaeiBatue) Wi MInIfineg1usmIn

nsnennsallsaduiuiladendng 4 nau Ussneude
1.dnwaizveiiy

2.wu/ldwu Angwnsngdauan infective endocarditislugtae
3 ylinvesdiorolsn

4. 8nWaEINUANNNITATIT echocardiogram
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2.2 UIeNNeIVa9

A28819N15ANYINLENIDIUFINANANUNISLNANIISNDURALYBLWINT LA

=

Toyarallil uansliiuiniinuddenuandanudifgyueuinioufiode was

1%
v A

wudlnginagenndslulunafeniu fadl

ASANWVRIUNBWNNE Franck Thuny , Giovanni Disalvo WagAtglagn1sAnyIves
YIgWNNG  San Roman JA wazAme LaAN®I8In1snennsailsa wazdnsinsidedisnly

lsangruavestne Infective endocarditis 1afe 9.6-26% UarnuinYUIATBINBULILANTY

a

NUNAINATBVINAU 1 URUATHY 3gnulon1@nsiin systemic embolization WNAUBENS
AlydfAey kazdinudl VUIAVDIANTUNNINATINTOMINY 1.5 LUURLLAT ANaiNSnTn
MsdeTIng 1 URuTudaen Tatruuesn1sidedee TaduiulssnsnAsut1ewinae 384

AU witednAe Ussrnsfidnwdndeiieduglsumintu(z,g)

International Collaboration on Endocarditis—Prospective Cohort Study (ICE-
PCS) w2009 ladinwgUae 3111 2,781 18 970 25 Usena saudausewmelng wudn
Snwar  epidemiology weude wWisuiiieuly gl5U osnuuilouas swsnild Ada
uanEsAY agsditedAgnsats 919 auﬁmmﬁa%wuqﬂ’amﬁa}mL%a Staphylococcus
Aureus qmﬁ’nmuﬁlu waz Tuswwsnldagwu Viridan streptococciqm’iw%nmgu w‘%al,%a
C.burnetii uas Bartonellaffuwasiiunannglsuilundn (2) fadu Feoyuléih dnuvasde
Tudszmelng Aflwwaldufiagdnnuwandasulssmedugauiu Tnensfnvidananls
SuudUnevanvateUssma uazUiinasnnilinadlddeudisindede sgnalsfnmds
wuiidediAnurseiatu i selection bias agunn wazdwianis Aamugiiefienuiume

s gwdnlrganannguelsy wnnimnaiaeide

lunsdlvesdeyalseinalneias aufildensdetneduienisfneives Tssmenuna
U5 1TUATIT U warlSINeIUIAATUASUNS UM INGISBVOULAY ANUALLANAIIYDIHA
msfinwlunaiedssiu 019 dnvagvesUieves univerdeveuwnuaznuliniilaunfa
levendt wazwulsasau wu lene 1nndn(3, 4) egndlsionu ldladinsAinwndandyuves
AIes vegetation 3ul3lunsAnwding wazlulszmalneies nmsAnwnivifurun

194 vegetationdailrputneey Teyadulnglauaindausemea dau Jaliauiauladn
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srfnwidayadnaruiniy uddulsmeuiagailiweinisiniudeyadinaneginiy

NNNIT

wIgunne Maria Carmo Pereira Nunes wazanis Tl 2010 évindnwy wivdeya
AUaelu Brazil Wuszezan 7 U naudiienudn dnsinisusulssmeiuiaede 39 U uay
53% lasunisWadaldsuduila Wetundeszidadeniinadunisidetinlulsameuna
! . Id = [y a . . . A a [
WU Vegetation=13 mm. Juiestaduinenlu multivariate analysis MALSNIINT

e e lulsane1unal9)

wigwnng San Roman JA uagang Tul2007 Afuvideyanisinwn wui heart
failure, periannular complicationiwae Staphylococcus aureus infecfionLi‘;Ju“fjﬁﬁfﬁl fina
Fusnsnsdedinvesiithe nufdududesdiumsriidaetiassdu Taesnsnaidedin
Tuffthefinudnuazdinarane 3 ogs gefla 79%  fUaefiiflsedan Wy wnnuiidedd

insulin , n1sdudivesilasegifu(depressed LV function), Stroke\Judnwugiiduiusiu

A1SNEINTAILSATILE AT UNU(B)

wgunwnd Vivian  H.  Chu wagang Tul 2004 Afusinan1sAnwilul1sans
Circulation Anwiisdadediinafunisidedinlulsaneiva luftaedadoidoyiale
(infective  endocarditis) 267 3¢ wudadusesalull Ao LU, NsfaLte
Staphylococcus, APACHE //ﬁQQLLaz embolic phenomenon HinafusnsIN1sIdTINLY

Tsswenuafiagelu dun1svin Echocardiogram Miatu litieandnsinisdedia (10)

wiewnng Deprele C. wazane U 2004 §ARuinan1sAnwvinlulssnerlSaaa 9
Yadedesiiviiliiin systemic embolization #8738 case control study Wu31 VUIAVBS
vegetation 1 L%uammﬁﬁumﬁwaLﬂlﬂamaﬂ’mﬁ@ systemic embolization é’ﬂwmzsuam,%a
AelsAanMsIseRui IndiRssfuressemdlne uadesiadonisAneiuuy case control

warduIuUsEnsRL AN uluundn(1 1)

WILUNNE Rohmann S. uazeaniz U 1992 ladAnwiainngugdies 281 51 Alasunis

Fadelsafiadadoyiala wazinvuinvesioudae auduluiindunuaresdunang

¥
14 a A

& A a <, & a ¢ v % ! a
LU LN@@@C‘HNIULUUL']@'I 14 99U PJLﬂﬁqgﬁmaaaaaﬂﬂ\nLLa'JWU']']IE]ﬂ']aﬂ'ﬁLﬂﬂﬂau@’lﬂlﬂja

(%
a Y

WWsN3¥ANe (Embolic event) Wugunnluaulunsa (Mitral valves) Wieifiguivauiilaie

pasin(Aortic valves) 1iau 3 Wi (25% VS 9.7%) uAn1siisilvues (abscess) nulduoeil
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duteeesAnuarlinunaulunsae% vs 0%) Fahlidnsnisiidagainitlunquinauieses

ANFAID  MNAATIBDYIY 2 AU ALLAUAIULEYIHINITNANITENINYDUNNTIU LU NOURR

WOUNINTEIN(50%) RUBI(15%) SnT1N5LE8TIN(10%) FenguNRAToLNEIFULALILTNT
NsdeTIaLies 0-1.6% wazdadennvuanudedanisiiaNouAngownsnIzIene

VUIAVDINBUAALTDNNINAT 10 Tadluns uazn15@nae Staphylococcus Aureus (12)

wegunne Marina Leitman waganuy 1wl 2012 AnwiAuduiussenineuinves
noudnLe (vegetation) fiu dnsnsidedinluyllsindaidoyils JanaannisAne

WU AUINVBY vegetation= 1 cm. HUWUSAU composite endpoint U848RIINSIAETIN

' ' £
a a =

uwagdnsnisiinaneieudnideunsnszaeiinty lagianizlugdieetguinnit 60 U uay

'
v a oW a

wudnsine MRSA. Wuladuddgianfiinanednsinisdedisvedtie (13) egalsh

o
4 4

axl edesedt Anuduiusvesafeufndetunsiinn e feufndeuninszaneiiies
a8 MU SRsIsiinarRouRneuninsranety inTuEntes Faluifidudndy
RNGRE ImEJsﬁaai’ﬁmmmiﬁﬂmﬁL%umiLﬁusﬁ’auuaé’awé’qLﬂmasmlﬁm anafinasosnIny
Asufueseya uiftheuiselumsanuldiinisinuuevestounamdulnl fofin 2

Ay lrnanladuidedaundu

NToyannanun dndngruatuauuin YuinvesnauRne > 10 Tadwas viiln

v a

NnnaufawsunsnszIelasdu lnenildeyaatvayuitlugig 2 &aviusn lenainiou

wazany Ul 2002 oAy

=

Anwaunsnizaeiuaznulaasan lag wieunmng Vilacosta |

aua fUheinaideyiilalatneg 217 918 Feswunsindenauiilaien  (Prosthetic

e

valve) 88938 72 518 HAN1IANYINUIN 12.9% LARNBUAAWBLNINTEINE(EMmbolic event)
laef Ussanas 2 Tu 3 vaangquil (65%) innelu 2 daviusn duanisulviensnge was
munsiliinfaudnaunsnszaelavasgnde ssuulsvamaiunans(central nervous

system)  Way VUIATDINDURALD>10  NAALUAT ANAMUELINDURALTDLNINTZAY

a1 £

msanwiviluantuiensingle  center) uaiinsiiuteyaifeudvauysaluasdiasizy

Y

a819azLdun(14)

amzunsndouiinuldvesanfeufindeuninizats fe anizunsndounisssuy
Uszanm dadullygvilng wazdaldinelunissnugs Taslamzynguagliianunsatiomie
dadld Snvsdadunisedenseunuasiua mnanasadesiunmedinannld agdheudia
A NdInleegn ladin1s@nuilag wiguwnd Franck Thuny uwazemie tTud 2007

Anwwuu multicenter trial 53UTMKU 496 518 wud Tungugheniiennismassuy
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Uszan 1agfinun150oULIITRLIL Nardaauesuindan( lschemic stroke) wagbauraanlu

£%
o a o 1Y a v

auaan(Hemorrhagic stroke) 18n5IN5KEETIALTY 1.6 111 wazlitedAgy Bnvidlungy

o
[

dou WU Low Gasglow coma score  uay ngudiAndeludusilaliien
(prosthetic valve endocarditiszdeiidnsnisideTiniigs  usdmiuguaednnguiing
Amginsndounisaussuiinlifennisnismdin( Silent  cerebrovascular complication)
fie nuaMnIsATIANeTIdinen ieflennsseuusafiesinnsni(Transient  Ischemic
Attack) Tnsnernsallsamiloutufiheilifinnzunsndounsssuuuszam msfnwives
weuwng Franck Thuny Sanudnimeiigiienguiifiennsunsndeunnsszuuyszanaiiad
913 WeldFunssnwdedsnsindnagnuiinsneinsallsaininnguitlildunseinga

agdlsfinulunguililisunmsinga dinduidienilsasauunnninguriu (15)

wgwwng Tischler, M.D. uazaAz U 1997  1as3usiudayaiinsisikuy meta-
analysis 570574 10 N3Ane ANUNWLY Journal of American Society of Echocardiogram
St 738 518 wut awiafoufaidioninnit 10 Safes Walenaiadeudia
Hounsnszae 2.8 wh iwlenadifesingn 295 wh wasfindnsin1ndedin 1.55 win

I % oA a 42{’ 4 ! a Aa
WIIUNUNGUVIVUIRVDIAALTDUBENI 10 uaatuns(16)

saulufienaunddoufadeorwialng > 10 Jadwns du FadufUleifian
= = ] v i =i ° o a o =
\He9ge wazidgeriannsunsndousineg ez masnwniduinesgulugUliennsede
nsieUTiuennseunguiienasde WaAIUANNITUNINTEIBVBRTBluNTELALRBALAY
muRulviinsadeunsndeunaterzdus innutiesan Faursduniuionaldd N3
szungiueseen(incisional and drainage) agvilagnninn [WunueIUsIMTOUNTEYNHAY

9 & v N = a % Y &

vad(paravertebral abscess) Uy wagiiuaudsdunisiinnnzunsndeu dussidung

ANUUINAINP AN bddn8 L U8

lunsainfinsinedulubeayimilanazioufinevuinlug nslveshyiieseeng
a A & Y ] A o o o« P | ~ ~ a & '
WeL 919l eIne nIalurunefinazidnalanunnounazilin1sAnaknNINsEane
(disseminated infection) %38 ATgLNINFaUIINADURARTYRAERNlUgAEGaAUTIIMDY
(systemic embolism) s3udaMsanatuneluiala (direct extension) YeenaufnLaLed I
In5AnEUSEUIEU N1SNEINIEANSHIIA LHBTBINUNIZULNTNTOU NMAALAAINDURRLYD

2YNALNTAN
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2.3 NSANYINLENININANITSNBIABNITHIAR

WBWNNG Kim, D. H. WieNueuwng Kang, D. H.wagany Tul 2010 ARUNNG
n3@nw1 Twanseans Circulation Yinms@nwddae 132 518 NlsunTItadeuiuouwaiin

o [

Anwaideyilailiie guie 64 51 1Tumsdianigly 7 Tu duanlasumsidadeniey

Aun1stieufdaue Bnnguniladnwimesufduelaslilaidn lnednwusiiugiuves

[

Fuaenguilasunisingn azsliunavesieulnanin(15.6 fadwns VS 12.6 fiadiung) waz
Snmdruvesiineiifauiilafiu/fsuuse (severe valvular disease) snnindnnagumils
(88% VS 62%) wuiilusswiueulsmeiuna nmgdeufindeunsnszaenuldsiniily
nauiilasunmssindnegataau0 e VS 14 18) wisheinmsdedinuiniuis 2 ndu 2 e

VS 2 519) (17)

= 1

Tt 2012 dnsAnwdfiuly New England Journal Medicine \agEidenguiy

q

¥
= 1

o = i v A’ v Y o Aa P 1
WBAN¥1IIN1THNIFAMSIVUILYIBaNN1ILUNINGRUTINDITNTINSIEETInlavST ol 1ng
AndenianeiUlefndeiteyiiladsudneniidevaidnsunisiisn uwdadu 2 nqu nqu

- | & o T awv | a ] Y a '

LINRIAASY Ain el 48 Fluandeanidnsiunside drusnnquuiieindanuun@lugag

! i T R ] 1Y) o a v a &
senIuaulsaneIuIa wud ngundidmsiniely 48 Talus Bdwsnisiindeufinie

LNSNTEIEAINTI0E1TALIU WednIINSdeTInlulsanerunalidieiu Jeaenndeiu
HAN1533e e 2 Unew vibiasuladnnisiidatnneuiniesen Heandninisiinieusn

& ' PN - | ] & vl
LYBLLNWINTELINY I@EJ‘I/Iﬂ’]iN'W]@LTJGUu ﬁ']ll'ﬁﬂsﬁ'gﬂa@ﬂ']'lgLLWiﬂ‘U@uuaﬁl@@ﬂ (18)

Wglnwng Hill, E. E. wazamzlul 2008 AfNuinan1sAnwiasluasans The Annals
of Thoracic Surgery Anwdaszeziafivanzaulunmsiidn gUiegoyriladiaie 95 51g
Alasun1s3tiademuina Modified Duke Criteria WigUigUsENIngunlasunIsnisn

< A

157 Ais nglu 7 Tu vdannlasumaidedy Wsuiunquinidandsain 7 Ju guidlewitngy

'
a1 o

Neidn5y agdidnsnisdedingendn Tunguiiidanaaain 7 Ju usnisinaunanisdinedl
v ¥ Y [ ~ | Ay ve I [y I oA v
podldnussdnseds Wesnnguinlasunisiidinniely 7 Ju 1\ Junquiainuunsavessi
lsAuInNNT F9dYeUveINSHIFATIAIL BeauTuLTIadlsaigs dauduiusiunis
Ny INTRIlIANLEAINIE FetaUwnulesNgn Ae Auilasigulssaziin1ieiiladumad(
Severe valvular regurgitation and congestive heart failure). Ingwutladefnvinlinng
wensallsalid wazlemadeTingadullofnnuly 6 weu Ao N3AAWe Staphylococci

waznzmudulaing Wesndnisiawelunszuaden (septic shock) (19)
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Weunme Fayad, G. wagany 1wl 2011 ladnwdsnisneinsallsalugUaelsadnide
woymila 141 seddesdriumsidaluvaendsegluseninamslienujirusdslalvden

AUaenguilan  active endocarditis” &l The Journal of heart valve disease vUu

nsruteyadouras 12 U wednwidn luduiegeuilafindenidiniu danvaueUle

' ¥
a a

1 i a ! a Aa P v a & a A i
@EJ'NITVIL‘Wllﬂ'n&lLaﬂﬂmaﬂqiLaﬂsﬁQGﬂUIiQWEJ'TU']ﬁ LLaSW‘ULWEN{jQQEJLWEJ']ﬂ@ ﬂqimﬂLsﬁaﬁLUﬂﬁjN

' [
L aaa £%

NUALNUAUN

(20) v gj v Aa v Y QIIQ dy Qy v ) . oy .
auq delu nsandulaindalugUieaaedusialaied (Prosthetic valve endocarditis)

lafiesegiin NMINfnIzinnudsaiinduis 4.16 Wi WeleuiugUiengy

boe

'
1% a 1% o [ = 1

efafiTaigaNuseinse e seunsunaunasdwtisludFunisidn uway nslv
&

' = @ @ [ =~ a0
geyeniesneazirinzannluantavunilangs

o

g luiunsHAnLguiy

v =

NAITNUNIUITIUATTUALANA1INT I bins1udsdayan1sANeI N NIULNN

Y

(% '
= a

LAzl BNYAIYWIUNABINITANWILNAUAYL YUIAVBINBUAALYD TUTNALANTNIINTLAR

= a LY

Amzunsndeuainfeufinownsnssate Siufwilaveade wazlsasiuludUieAinauiv

a v a t 1 I Ay

mssnwenisiadaslugUlsnguiidififeyaniatvayuitandnsinisnie us Idoyai

Y
v

€

aduayuinannzunsndeusinioufndounsnszanglasgefitodify Fadunali

v v o < Y = L o & o
ﬂ'n%LL‘V]?ﬂ‘UEJum’Ni%U‘UUi%ﬁ']‘V]ﬁﬂaﬂ@"lﬂl‘u@'ﬁﬂ LW]EJEJ’N"LiﬂG]’]ﬂJ mimmmﬂaﬂuaumiﬁmuu

[ ]
= =

AN Inglanznsidntlugthenangenawinlafisy nsidengUiglivangasds

& a Ao o o ~ v ) Sy a = ‘:4' v PN Y o a Y o =
\Wudanan 3 a;@ LW@IWﬂqﬁﬁﬂHquubL@Na@ LL@%&JMWL&SW@UME}@% mw%vl,m/l’]maﬂﬂm
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3.1 3UwuuN15398 (Research design)

Retrospective study

3.2 52108U757938 (Research methodology)

Uszu1ns(Population) wazfaag19(Sample)

Usgnsimhundnw dwnandeyaiUisluvedsimeiviagns idhunissnuly

YIIANANUAYNTIY AUNUINITARLGDN A9l

\nain1sAndeninan@n (Inclusion criteria) : ngufinw (Subject)

1. fhediddus 15 Vduly

2. I¥sumsitadelsefndedoyiila (nfective endocarditis) aewnasinisidad
Modlified Duke criteria (Definite Diagnosis)

3. fiufindeyasunmuSenanisnsanis echocardiogram egrafiumensdeeraidu
Transthoracic 38 Transesophageal Echocardiogram

4. dsumsfnundudtasly Tusmgus dud Yuil 1 unsien 2008 F Yuil 31

AN AN 2013

LNUNNISAALABNBBNANNNSANEN (Exclusion criteria)

1. Aouiilale vegetation

2. Aoudaweluilagiuu

3. myitadeladnauniu Modified Duke criteria
4. fheiilseralafinisudiuiaegnou
5

lianusadaugnin Echocardiogram e vise awlaidaiiivane
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3.3 nsliadenuBeufiaildlun1s3de (Operational definition)
Systemic  embolization lunsAnwriifinanumunes iz Septic
embolization #1sEnoufEaIn1TuareINITLANT TLAATUTINATUNINTZAIEU
foudnidoluftetoaeiadlusnsnie ilhAansgafuresdudoniluifssetony

o w

A199209519018 Taeyiufnunludiuaivizddy wu aues Wila Yan e diy
madvemsuun-vlag dnvareinsiividvinddeuindouninszane wwilidnvae
FiiAe e1nsRaTudundy FAVIINNITATIANLAEN15IEINY (imaging) WU
Snunfinuasdedudengaiu viefiuansnratuieduiu weesmludududen
Tuauoslanadlmycotic aneurysm) wiaflion eanluaues Fafinanisnsin CT
angiogram 38 d-vessel angiogramdudulaedanuninaidlaisiude 81n1suananig

Rl %158 embolism Alifionnns

%
raa CY

Vegetationfie fieudisazUan3ilmsgnaumlavieideyviesinlaaunsagn
asanulaINNIInsIIRd eI UdgeilanImnen vie IINMINAUNaeY
AN NUIRABINI(transthoracic/ transesophageal echocardiogram)

aa Y Y a & 4 o van ) v PN
'Jﬁﬂq‘J']@ﬂuqﬂeﬂaﬁﬂ@umﬁL%@LﬁlauV’ﬂﬁ] Isﬁjﬁﬂqﬁq@%u’]@m@ﬂﬂalﬂuuu’)mﬁn 9

5U 3 uan9IsN1TINVUINYBINBUARLYD AALLIUBY



3U 5 InvuIavadfiauiniaann1snsandudesaziouialanneasnamig
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o
Y

3301978 3ANe 2 AU azvinseadannnanlwdianus TagidenadunLiuuu

53

vy a & 1 Yooy 44' = o 1% @ v o oa & o
vasnouRndenivige uagldismadeuntmedoulmdrnauldanmiviuneuiaietaau
o Y S v 2 o =i a =2 = = S & o ay oa &
wayinsin YeRwiuanauinlaiung lautiaaneniign Taevsil mnwud dfeudalie
o v [J LY v = = = ' a 3 =< o Y Yo
uIuvaeneu awvNTInYUIATesBue1Ian Wedusied 3ntuIninanlaangin
2 au uieuiy war mnuataudeiu aglidndulnegweorngdnvinunils wdidsdwanle

N9YUA UIAIAT interobserver variability 8nATINTA

dnsunngunsndeuriinaaonoonluduss WUAIEYBY mycotic  aneurysm  Uag

rupture mycotic aneurysm 1fUag FoMISANINULANG Ao UInATELdUNEY uag Bunah

Y

qglh?i 6-7

[

FelAnansnan1snsIRUAUNISIEI DT

g‘lJ 6 AN cerebral angiogram UAASANUIZ VDY mycotic aneurysm



U 7 7nianen13e subarachnoid hemorrhage FUAAIN rupture mycotic

aneurysm

24
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3.4 NMIAUIUTUINALBEN(Sample size)
W{I9991NNN5I9Y ABINITIIANMUFUNUSUDIVUIANDUILAMNTUNUNISIAANIIENDURA

(%

WalnWsnIzay (systemic embolization) ey F9EI5NIIMIVUIARIDE1939LLIBNIIN

=

adfm3uninsample size correlation single groups JadnweazvastoyaniiunInsizidy

categorical data HufievwInves Lawdy wiady 2 nqu
<10 Fafwms AU > 10 Uadlums
anAnlgAIMILIAGBEIS Ao Contingency coefficient

Defined as “ A slightly different measure of association , this is another chi square

based measure of association, and one that also adjusts for different sample sizes”

XZ
c= |=—
n+Xx?
Degree of freedom = 1, P-value = 0.01
Chi square ( X ’) = 6.635
Contingency coefficient (C) = 0.3
unugmsluendnaduldded
6.635
3 =R aemas
n + 6.635
n = 68

[V
Y

AT YURFIRE1INNTITY Muualnluiady 68 518 wisdunguas 34 51e
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3.5 25A11HUN157398 (Methodology)

1.

yhnsdudulsgIRdneitoyarafiveulsmena  (aely) doundaannie
seilgu duAudoyannuiluusedaguiguen SINAman1InTIMeUURNT WA
MINTTINEFEINGT UagHANIINT AN BN DALY Yo UeluIN. 91
faud 1 un31A 2008 9 31 nIngIAY 2013

P8nI5I9d8878 ICD-10-CM code 133.0 : acute and subacute infective
endocarditis

]
=) ;% ¥ A aa

duAudeyanan1snsianaudsazyieuiila 2 U6 (2D echocardiogram) 210

v =

Foyanmiiiulilugudeyavedlsmeruiagni
TAvUINVe vegetation AN MVBLAVDILTINGIUIRIUN (AGFA heart lab uae
g1utoya Xcelera) Fauduszuvlfoansilieglulsmeruiagmluiiagdu oy
Ussifiu 2 eu WHudasedofunaziaiianatdu suinvenamdutuagin
Fushagudnansvestoulasidonuuinistafifouiivualngifian 21ndurvuia
vegetation #13ald wuvadu 2 nqu fail

<10 mm, = 10 mm

ﬂsaﬂsﬁagaﬂgﬂwmiu case record form

Annguithedilsifinansia Echocardiogram sg1afiumisnisesnannmsise

feyaidsluseniasununuanInziteyame SPSS uas STATA

3.6 M3359uTIUYaya (Data collection)

Tunwdeyannusziiamznguiilsluiidiunisinm Mlsmeuiagm

JUs£IRN1s N ludesze LA finIuun

AIIUTILAEIATIEVTBYS Ao {37

HIATUIAYRY vegetation AR {I3Y WAy 919138UTEI1@1%1 non-invasive vihelsAila

LAZVRDALRDN N1ATY) DILIAIENT ANSUNVEAIENS INAINTAINNINI§e Iaglainsiu

NANTSASIVINBANUTL IR LUV NYINNTIA
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3.7 M3Aszvidaya (Data analysis)

[ [ 14 a dy 1% . 1 [ 1 & | aa
ToUAINNTIAVUIANBUFAAYE A8 echocardiogram WU 2 nay Ao Ngund
YUIAVBINBURATE WINNIINAU 10 Tafwns Aunguilvuinvesdeufiniliodnndn 10

LAaLUNS

7IN153A 12U s UL e U3 NINaRBNI1SANNIILNBURALTBLNINTEINY AIY
WINEtAnaaey Chi square ag Fisher’s exact test dmiudayaldangy 3N
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Patient (N) 61
Age (year) 49 + 16
Male gender 35 (57%)
Length of stay(days) 39 + 19
Onset before hospitalization (days) 32 + 39
Fever 54 (89%)
Systolic murmur 35 (57%)
Diastolic murmur 7 (11%)
Systolic and diastolic murmur 7 (11%)
Rheumatic heart disease 6 (10%)
Other valvular heart disease 5 (8%)
Hemoculture
Viridan streptococci 11(18%)
Streptococcus agalactiae 9 (15%)
Staphylococcus aureus 8 (13%)
Streptococcus bovis 7 (11%)
Other subspecies of streptococci a (7%)
Enterococci 2 (3%)
Culture negative 12(20%)
Other 8 (13%)

Echocardiogram

Transthoracic echocardiogram(TTE)

61 (100%)

Transesophageal echocardiogram (TEE) 23 (38%)
Location of vegetation

Mitral valve 38 (62%)

Aortic valve 11 (18%)

Both mitral and aortic valve 12 (20%)

Prosthetic valve endocarditis

8 (13%)
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Factor VEG <10 VEG = 10 P - value
N % n %

SEX
Male 9 4a7.37 26 61.9 0.29
Female 10 52.63 16 38.1

AGE(year)
<60 12 63.16 31 73.81 0.40
>60 7 36.84 11 26.19

VALVE
Single 15 78.95 34 80.95 1.00
Both a4 21.05 8 19.05

SYMPTOM
CHF 3 15.79 12 28.57 0.35
Non CHF 16 84.21 30 71.43

CULTURE
Staphylococci 2 10.53 8 19.05 0.49
Other 1LY/ 89.47 34 80.95

VALVE
Mitral 11 57.89 27 64.29 0.93
Aortic a4 21.05 Y/ 16.67
Both a4 21.05 8 19.05

VALVE TYPE
Native 15 78.95 38 90.48 0.24

Prosthetic 4 21.05 4 9.52
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f1314 3 Vegetation size , embolic event , mortality

Vegetation size <10 mm 19 (31%)
Vegetation size > 10 mm 42 (69%)
Presense of systemic emboli 12 (20%)
Ischemic cerebrovascular disease 6 (10%)
Hemorrhagic cerebrovascular disease 3 (5%)
Abscess 3 (5%)
Inhospital mortality 6 (10%)
Septic shock 5 (83%)
Ventricular tachycardia 1 (17%)
Additional mortality at 6 months 0 (0%)
6-month F/U at KCMH (n=55) 44 (80%)
2-month F/U at KCMH 47 (85%)
D/C by refer 8 (15%)
Surgery 28 (46%)
In patient with vegetation > 10 mm (n=42) 22 (52%)
In patient with vegetation < 10 mm (n=19) 6 (32%)
Due to CHF, moderate/severe regurgitation 25 (89%)
Large vegetation (15 mm) 5 (18%)
Septic emboli 4 (14%)
Abscess 3 (10%)
Timing of surgery(days) 19+ 14

4.4 Wiguiigudnsnisiianefioufaauninszany szuintenguiUlenioudniie

vuaan (<10 dadiuns) waz feufadovuialug (= 10 fadiuns)

wusUreluaeingu nudnsnisiinneieufnliounsnizay 26.1% lunqud
AoufsiorwianInniviawiiu 10 fadwns Wsuiu 5.3% lunquilfeufngevuinian
N1 10 faduns dauanslugun 8 lunquiUlelsaiineideyrilanieuinigedvuinlvg &
[ a v a & ! ! oAy a & o [ |
nIINTAANIEABUAALBLNINTEINAINTT NFuTINBURAWRIVWIAEN Usea 6.4 i
AIUT 9 uslilonu AT IERmEIsNseEdALaInUIIANULAnsAnTY Lilidedday
N19@d# (Odd ratio 6.4, 95%CI [0.76-53.63], p value 0.088)
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61 patients
Vegetation 2 10 mm. Vegetation < 10 mm.
42 (69%) 19 (31%)
Embolism Embolism Embolism Embolism
Present 11 (26%) Absent 31 (74%) Present 1(5%) Absent 18 (95%)

Odd ratio 6.4, 95%CI [0.76-53.63], p value 0.088

31] 8 Ll,amwaé"lmué’{hﬂLtazwamsﬁﬂm primary outcome

40%

35%

P value 0.088
30%

26%
25% -

Event rate 20% -

P value 0.055 H<10mm

aQ, |
15% 12% N2 10mm

10% -

5% -

0% -

Emboli Death

Outcome

5U 9 dnsINsRAfaURAYBLNINTERNY BNTINTSIEETIN LenaavuInfauRnLYe
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Factor Embolism Non — Embolism P - value
(n=12) (N=49)
N % N %
SEX
Male 6 50 29 59.18 0.56
Female 50 20 40.82
AGE(years)
<60 -5 34 69.39 1.00
>60 3 25 15 30.61
VALVE
Single 75 40 81.63 0.60
Both 3 25 9 18.37
SYMPTOM
Non CHF 75 37 75.51 1.00
CHF 25 12 24.49
HEMOCULTURE
Staphylococci 25 7 14.29 0.40
Other 75 42 85.71
VALVE
Mitral 58.33 31 63.27 0.75
Aortic 16.67 9 18.37 1.00
Both 25 18.37 0.69
VALVE TYPE
Native 10 83.33 43 87.76 0.65
Prosthetic 2 16.67 6 12.24
Diabetes mellitus
Yes 1 8.33 11 22.45 0.43
No 11 91.67 38 77.55
SURGERY
Yes 6 50 22 44.9 0.75
No 50 27 55.1
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Factor Survive(N=55) Death(n=6) P - value
N % %
SEX
Male 32 58.18 50 1.00
Female 23 41.82 50
AGE(years)
<60 41 74.55 33.33 0.06
>60 14 25.45 66.67
VEGETATION SIZE(mm)
<10 18 3253 16.67 0.66
>10 37 67.27 83.33
VALVE
Single 44 80 83.33 1.00
Both 11 20 16.67
SYMPTOM
Non CHF 40 12.73 100 0.32
CHF at admission 15 27.27 0
EMBOLI
Yes 10 18.18 33.33 0.59
No a5 81.82 66.67
HEMOCULTURE
Staphylococci 10 18.18 0 0.58
Other a5 81.82 100
VALVE TYPE
Native 49 89.09 66.67 0.17
Prosthetic 6 10.91 33.33
Diabetes mellitus
Yes 10 81.82 66.67 0.59
No 45 18.18 33.33
SURGERY
Yes 27 49.09 16.67 0.21
No 28 50.91 83.33
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Case Record Form

Relationship Between Vegetation Size and Systemic Embolization

in Patient with Left-sided Infective Endocarditis

CRF NO- 900000000 C0CORRRRS
1. Baseline character

Age:.......... years O 1.Male O 2.Female

Duration of hospitalization .................... days

2. Clinical parameter

Presentation symptom onset ............... days
O 1.fever ] 2.Myalgia , Artharalgia
] 3.Weakness [J 4.Chest pain
0 5.CHF 0] 6.Heart block
O 7.abnormal heart sound( murmur ) O 8.0thers ...ovvveeneeeneannn...

Underlying conditions

O] 1.Diabetes mellitus [J 2.Renal impairment I 3.Chronic liver disease
[J 4.congenital heart disease 0] 5.Rheumatic heart disease 1 6.COPD

O 7.HIV L1 8.Atrial fibrillation U1 9.Pregnancy

] 10.Previous IE ] 11.Dyslipidemia [12.Autoimmune disease
[ 13.Coronary artery disease 0 14.Malignancy

[J15.Preexisting valvular disease [J 16.others.........

Physical examination

Murmur J 0.No [ 1.Systolic

[ 2.Diastolic [0 3.Both systolic and diastolic

Crepitation 0 0.No O 1.Yes

Peripheral sign [J 0.No [0 1.Clubbing finger O] 2.Splinter hemorrhage

[0 3.0sler node [J 4.Janeway lesions [J 5.Roth’s spots
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3. Blood culture [10.No growth O 1.Methicillin resistant
S.aureus(MRSA)

O 2.Methicillin susceptible S.aureus(MSSA) O 3.Streptococcus pyogenase
O 4.Streptococcus agalactiae O 5. Enterococcus spp.

O 6.Streptococcus bovis O 7. Viridians Streptococci
O 8. Streptococcus intermedius O 9.Streptococcus constellatus
O 10.Streptococcus suis O 11.Streptococcus Gr.G
O 12.Coagulase negative Staphylococci O 13.0thers ......ccoeveenen.

Bottle of positive blood culture 01 0?2 a3 O 4 bottles
Confirmed Pathological diagnosis O 1.Yes 00 2.No [0 0=No Pathological result
Echocardiography

[1 1.Transthoracic echo [] 2.Transesophageal echo
Valve involved [] 1.mitral valve [1 2.aortic valve [1 3.Both mitral and aortic
valves

Type of involved valve [] 1.native valve[] 2.mechanical prosthesis [] 3.bioprosthesis
Vegetation Size .................... mm.
Complication [J1.moderate/severe valvular regurgitation

O 2.moderate/severe valvular stenosis

U1 3.Perforation to ......... [] 4.Abscess
L1 5.Prosthetic valve dysfunction I 6.Pseudoaneurysm
Systemic embolization [ 0.No O1.Yes
TYPE O I.Ischemic [J2.Hemorrhagic [ 3.Abscess
Presentation  [11.Alteration of conscious O 2.Convulsion
00 3.Headache [0 4. Weakness O 5.0thers......
Imaging evidence of mycotic aneurysm/Subarachnoid hemorrhage [10.No O 1.Yes

Detection modality of embolism [J 1.CTscan [ 2.MRI J 3.Both CT and MRI
] 4.Angiogram
Surgery [ 0.No [ 1.Yes

timing of surgery after treatment .............. days



Indication [ 1.CHF or Severe regurgitation O 2.septic emboli to .........
0] 3.Persistent fever L1 4.Prosthetic valve dysfunction
O S.abscess O 6.Infected cardiac device
O 7.Large vegetation
Discharge status [1 1.Survive [ 2.Death
F/UatOPD ............. months

Event during F/U OOO0.No 0O 1.LEmboli [ 2. Death
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