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Penyakit Infeksi sistem KV dan Etiologi
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Figure 23.1 The human cardiovascular syslem and related
structures. Details of circulation to the head and extremities are not
shown in this simpiified diagram. The blood circulates from the heart
through the arterial system (red) to the capillaries (purple] in the lungs
and other parts of the body. From these capillanes, the blood returns

Background
Sistem KV:
Jantung, darah, dan pembuluh darah

Cairan dim system ini bersirkulasi di seluruh
tfubuh 2 mendistribusikan oksigen dan
nutrisi ke jaringan dan membawa limbah -
dapat mjd ‘kendaraan’ penyebaran
pathogen yg memasuki sirkulasi melalui
gigitan seranggaq, luka yg menembus kulit,
atau jarum

Slide kuliah dr . Dayu SK, M.Biomed
Dalam keadaan normal: Darah di dim
pembuluh darah steril
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4 Figure 21.1 The cardiovascular system. (a) Arteries carry blood from the heart
to the body's organs, tissues, and cells. Veins retum blood to the heart. By convention,
artists color vessels carrying oxygenated blood red, and vessels carrying unoxygenated
blood blue; as a result, pulmonary arteries going from the heart to the lungs are colored
blue, and pulmonary veins camrying cxygen from the lungs are colored red. (b) The heart
is two functional pumps, each composed of two chambers separated by valves. The
right side of the heart pumps unoxygenated blood to the lungs; the left side pumps
axygenated blood to the rest of the body.




Istilah

» Septikemia/sepsis: adanya infeksi mikroba
di dalam darah yang men(yebobkon sakif

» Bakteremia : bac’renol@éphcemlo

» Toxemia: bakteri mﬂéne’rcp di tempat
infeksi dan m@ﬁgeluorkan racun ke dalam
darah ¢



Bakteremia: Adanya bakteri yg hidup
dalam aliran darah

/
e Berlangsung dim hitungan menit/jam. Terjadi setelah

Tr(] hSie N km?njrpuloslik’rubg;] égﬂ tdk steril: pasang infus, sikat gigi,
ateter sal kemih,

\
4 . . N .
* Bakteremia yg disebabkon rnikroorganisme yg sama yg
. dideteksi scr intermitten pd pasien yg dipengaruhi
|nTerm|TTen proses patofisiologi. Misal abses adomen, pneumoniq,

spondylitis, dl!

o

/
e Bakteri selalu berada di dalam darah, berkaitan dgn
infeksi infravascular: endocarditis infektif, aneurisma,

PerSiSTen thrombus yg terinfeksi, dll




Infeksi Aliran Darah (IAD)

» Definisi: Adanya bakteri yang hidup dalam aliran
darah (bacteremia) yang dibuktikan dengan
hasil kultur darah posifif. @e@

» |AD primer: tanpo odgsb‘f)kh focus infeksi primer
di daerah lain S

»IAD sekundeg\;&ﬁ%onya focus infeksi di tempat
lain spt pneumonia, inf sal. Empedu, infeksi kulit
dan jaringan lunak, dan luko



Systemic Inflammatory Response Syndrome
(SIRS) dan Sepsis

» Inflamasi sistemik: kondisi fisiologis yg dipicu oleh aktivasi
sistemik respon imun fubuh

Diagnosis Kriteria

Ditemukan lebih dari 1 gejala berikut:

+ Suhu >380C atau <360C

» Denyut nadi > 90x/menit

* Frek. Napas >20x/menit atau PaCO2 <32
mmHg

« Leukosit>12.000/uL atau <4000/uL atau
>10% batang

Sepsis SIRS dengan infeksi

Sepsis berot Sepsis dengan c!isfungsi organ, hipotensi,
atau hipoperfusi

H Sepsis dengan hipotensi meskipun telah
SYOk el mendapatkan resusitasi cairan yg adekuat




SEPSIS

» Insiden sepsis dan sepsis berat global pertahunnya adl 288 dan 144/ 100 ribu penduduk

» Gejala: Demam > 380C, menggigil, mual, muntah, diare, napas pendek, malaise,
perubahan status mental 2 bs berubah cpt menjadi syok sepsis (TD turun drastis krn
dilatasi pembuluh darah, penurunan SLebu tubuh, penurunan urin output, napas cepat,
pembekuan darah, peningkatan @@Wu’rpn’rung anxietas, hingga kematian. Mortalitas
dari syok sepsis mencapai 50%&@?‘ antung bakteri dan kesehatan pasien. Ptechie pd
Bakterial septicemia o*\)

{ cterial infection
. :
“.

. T )’ ‘ ‘a‘ Inflammatory responses
< thwoughout the body can

damage vital organs

T
! /

SEPSIS

Sepsis occurs when chemicals
released into thhe bloodstream 1o
fight an infection trigger inflammatory
responses throughout the body.




WoRLD Sepsis DAY INFOGRAPHICS
SOURCES OF SEPSIS

The Most Common Sources of Sepsis

Meningits — /4N :
Infection of unknown source

Pneumonia
Skin or Soft

Tissue Bloodstream
mfec‘uo\ Infection
Catheter-related

|nfect|0n Abdominal Infections, e.g.

+ Appendicitis
* Infectious Diarrhea
Urinary tract + Gallbladder Infection etc.

4;;";5 gg:; www.world-sepsis-day.org Septenber|word
‘ \ . . epsi
N\ |aiance Www.global-sepsis-alliance.org Bl



BN

\
2. Bacteria enter
the bloodstream

-
3. Immune system
responds to fight
infection

N

1. Local infection
| caused by bacteria

-
4. Bacteria and
immune cells r
spread 5. Leads to
throughout the organ damage
body causing and death, if
uncontrolled left untreated
inflammation -
N




Etiologi Sepsis

» Bakteri Gram positif -terbanyak-(Staphylococcus aureus & coagulase negative Staphylococcus,

Streptococcus pneumoniae, Streptococcus pyogenes),
Bakter  Bakteri Gram negatif (Escherichia coli, Klebsiella pneumoniae, Enterobacter spp., Acinetobacter

* Influenza A and B, respiratory syncytial virus, coronavirus, human metapneumovirus,

Vg Parainfluenza virus fypes 1-3;adenovirus, enteroviruses, and rhinovirus

e Candida sp
Jamui

* Plasmodium sp

Protozoa




Toksemia pd Sepsis

» Manifestasi foxemia berbeda?2 f P

tergantung toksinnya.

» Eksotoksin: rilis dr bakteri hidup
(neurotoksin spt botulisrri
sebabkan kontraksi otot, tetatus
toksin sebabkan relaksasi o’rogo%%‘

» Endotoksin: dari bakferi @@bm

\\
negative yg lisis. s\\de\& Commyms, Qs

» Contoh toksemia parah
dengan syok sepsis ialah TSLS
(Streptococcal Toxic —shock-like
syndrome)
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BAKTERI GRAM POSITIF ( PEPTIDOGLIKAN )
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Cell Wall of Gram-negative Bacteria
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Endotoxin (lipid A of LPS)

Leukocytes
release cytokines

e

Tumor necrosis

Fever

Interleukin 1 Interleukins 6
factor (TNF) and {IL-1) and 8
Interleukin 1 (IL-1) l (IL-6, IL-8)

Release of
Immature
neutrophils

|7

Damage blood
vessel walls

|

Plasma loss, reduction

Platelet activating
factor (PAF)

||

Blood clotting reactions

L 3

Disseminated
intravascular
coagulation (DIC)

Complement
(C3a and C5ha)

)

Inflammation

> Shock

of blood pressure




Gram negative Sepsis

» Penyebab terbanyak syok sepsis : bakteri Gram negative

» Dinding sel bakteri Gram negative terdiri dari LPS yg mengandung
- keluar saat sel bok’reri@l@is

» Kurang dari 1 x 10 (-6) mg end\g@oﬂ?in cukup menyebabkan gejala
» Di USA: 750 rb kasus syok s%@sﬁ > 225 rb fatal

» Gejala awal sepsis leg\mésifik - anfibiotic jarang diberikan.
Progresi ke fase Iefrgj%epc’r dan sulit diterapi scr efektif. Pemberian
antibiotic & banyak bakteri lisis = merilis lebih banyak endotoksin

» Tatalaksana syok sepsis: menetralisis LPS dan sitokin penyebab
iInflamasi (drotecogin alfa : Xigris)



Gram Positif Sepsis

» Bakteri Gram positif merupakan penyebab sepsis terbanyak.
Genus stafilokokus dan Streptokokus menghasilkan
kuat - foxic shock syndrome (toxemia).

» Prosedur invasive di RS 2 masuknyg pbakteri Gram positif ke aliran
darah. %\o((\

» Enterococcus sp : Salah sqj&bok’ren Gram positif penting pada
infeksi nosocomial (cth @%%ng penyebab infeksi nosocomial luka
dan sal. Kemih : Em‘ coccus faecium dan Enterococcus
faecalis). S\\@@\L

» Bakteri ini secara alamiah resisten thd penisilin, dan cepat resisten
thd antibiofic lain. HANYA sensifive thd Vankomisin - strain yg
resisten vankomisin > EMERGENCY



Laboratorium

» Awal: Leukositosis shift to the left, trombositopenia,
niperbilirubin, proteinuria. Dpft terjadi leukopenia

» Lanjutan: frompositopenia memburuk, PT memanjang,
oenurunan fibrinogen, D-dimee*> DIC

o°
» Kultur darah: A

O
» Merupakan kon’rominon/B@I@ﬁ\N penyebab: bila yg tumbuh - Bacillus spp,
Corynebacterium sppécRbb'pionibocferium acnes, atau Coagulase Neg-
Staphylococcus. W\
&

» BENAR pa’rhogehdpenyebab: beberapa specimen darah yg diambil (beda waktu
dan tempat) tumbuh bakteri yg sama; pasien menderita endocarditis; bakteri yg
tumbuh adalah: Enterobacteriaceae, Streptococcus pneumonia, Streptococcus
pyogenes, dan Gram negative anaerob; bakteri flora normal pd penderita
Imunosupresi




Demam Reumatik (DR) dan
Penyakit Jantung Reumatik (PJR)

Demam reumatik (DR): penyakit inflamasi sistemik non supuratif yg
digolongkan pd kelainan vascular kolagen/kelainan jaringan ikat. Proses
reumatik-> reaksi peradangan yg dpt mengenai banyak organ (jantung -
kerusakan terberat-, sendi, SSP) 0O

PJR: kelainan jantung yg disebabkan D\g\@?g\u kelainan karditis reumatik
Etiologi: SGA hemolitikus > Sfrepf%g(@%éus pyogenes

Gejala klinis: Artritis, Karditis, Caopec (gerakan2 tanpa disadari), eritema
marginatum, nodul subk@@fﬁ\eus

/0% remaja dan dev@s}‘}% muda serta 20% anak2 pernah mengalami sakit
tenggorok 1-56 mg sebelum muncul DR
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Pemeriksaan Laboratorium DR/PJR

» Darah: pd fase akut ditemukan Leukog{roms LED meningkat, CRP
meningkat %\o“\

» Swab tenggorok (kultur SGA @esg akut sering negative)

» Kenaikan titer ASTO d nQ?n’rl DNAse (dpt terdeteksi pd minggu ke 2
— ke3, setelah fose @ck t DR atau 4-5 mg setelah infeksi kuman SGA

di fenggoroka
5\\



Rheumatic Fever: Criteria
y) knowmedge

Mnemonic: “JONES CAFE PAL”

Major Criteria Minor Criteria
J | Joint Involvement C CRP Increased
O | O looks like a heart = myocarditis A | Arthralgia
N |Nodules, subcutaneous F | Fever
E | Erythema marginatum B | Elevated ESR
S |Sydenhamchorea - Bl [P Prolonged PR Interval
A  Anamnesis of Rheumatism
L Leukocytosis
— Diagnosis -
Throat cultures 2 Major criteria
growing GABHS

. |
Elevated + GR

anti-streptolysin —
O titers 1 Major criterion 2 Minor criteria

htetlectucd Property of Knowmedge.com




Nodule Elbow joint

23.5 A nodule caused by rheumatic fever. Rheumatic
fever was named, in part, because of the characteristic subcutaneous
nodules that appear at the joints, as shown in this patient’s elbow
Infection with group A beta-hemolvtic streptocot sOomeumes ie

this autoimmune




Evidence Agen Dosis Evidence
rafing rating
Penisilin Penicillin G benzathine Pasien berat = 27 kg (60 Ib) 1A
Amoxicillin 50 mz/kgBB (maksimal. 1 g) oral 1B 600,000 unit IM setiap 4
gatu kali sehar selama 10 han
Penicillin & benzathine Pasien berat = 27 kg (60 Ib): 1B
600,000 vnat IM sekali

minggu sekali
Pasien berat = 27 kg:
1,200,000 vmat IM setiap 4

Pasien dengan BB = 27 kg:
1,200,000 unit IM sekali minggu sekali

Penicillin V potassium Pasien dengan BB = 27 kg Pemicillin V potassium 250 mg oral 2x sehan

dibenkan 250 mg oral 2-3x sehan
selama 10 han
Pasien dengan BB = 27 kg: 500

Sulfadiazine Pasien berat = 27 kg (60 1b):
0.5 g oral 1x sehan

Pasien berat = 27 kg (60 1b)
kg: 1 g oral 1x sehan

mg oral 2-3x sehan selama 10 han

Untuk pasien alergi penisilin
Narrow-spectnum cephalosporin | Bervariasi Miacrolide atan antibiotk azalide Bervariasi

{cephalexin [Eeflex], cefadroxil {umtuk pasien alerz pemeillin dan
[formerly Duricef]) sulfadiazine)

Azithromyein (Zithromax) 12 mg'kgBB/hari (maksimal, 300
mg) eral 1x sehar selama 5 han . -
Clarifiromyvcin (Biaxi) 15 mgkgBB/han, dibagi menjad— | 2 Profilaksis Sekunder
2 dosis (maksimal, 250 Gz 2x
sehan), selama 10 har
Clindamyein (Cleocin) 20 mg'kgBE/har oral (maksimal,
1.8 g'han), dibagi menjadi 3 dosis,
untuk 10 han

g Terapi Antibiotik Profilaksis




Endokarditis Infekiif

» Epidemiologi: di negara maju 5.9 — 11.6 episode per 100.000 populasi

» Def: infeksi mikroba pd permukaan endotebjantung, plg banyak mengenai katup
jantung N\

» Lesi khas: vegetasi (massa yg ’rergﬁkﬁ*dori platelet, fibrin, mikroorganisme dan sel2
inflamasi) o

¢ -

» Etiologi: Sfrepfococcus\wﬁgons, Staphylococcus epidermidis, Staphylococcus aureus
dari kulit, Sfrepfocoge:VUS penumoniae dari faring, Enterococcus dan Escherichia dari
GIT. Penyebab ain: Neisseria, Pseudomonas, Bartonella, Mycobacterium dan
Mycoplasma



Etiology and sources of infection

| Mouth: — Native and prosthetic
"+ dental dis@ase o procaoLres N vaive endocarditis:
v o hasmolylis streplocaccus viridans N + Early (poor prognosis)
(Srep. mulans, Strep. sarguiss, \ occurring within 60 days of valve
Strep oralis, Strep milen) surgery and acquired in theatrs or
+ 1/3-V2 of coses morein soon after on intensive care unt
developing countries Mest common e.g. Sftaph.
. , — awous and Staph. epidormidis.
Poor cutcome with MRSA (especially
f = but not orly hospital-acquirad)
+ Prolonged indwelling ,
vascular catheters « Late: ccourring more than 60
(espacialy for TPN) and : days ater valve surgsry and
antibiotic use | presumed to have been acauired
+ [VDUs who dissolve haron in ' ‘ in the community
U el J / (hasmatolagically spread)
 Staph. aweaus, Candia (rars) | / Caused by:
\ ‘ - Strep. vindans (50-70%)
| Gutand perineum: | %4 — Staph. aureus (25%)
+ underlying genitourinary cisease or
procedures
+ prolonged hosptalzation - -
Enterococd a.g E fascalie 1 Softtissue infections |
| (1/5 of cases may have urinary sepsis) « espacally in diabates and Lv. drug
[ users and patients with long-standing
\fbowel el gnevicy (and poorty cared for) iv. cathaters
| Strep. bovis (rare) « sfaphyiococo




« Ada focus infeksi, cth pd gigi atau tfonsil=> mikroorganisme
masuk ke darah saat cabut gigi atau tonsilektomi >menuju
jantung. Fokus infeksi lain: body piercing (findik). Risiko
meningkat pd org gdn kelainan katup jantung baik
kongenital maupun penyakit (demam@geumoﬂk dan sifilis)

N

: B

» Gejala dan tanda: demam, ke&eﬁ‘iahan, murmur.
00*0
d‘ .
» El akut 0\@&\ » El subakut:
» Etiologi: Streptoko L@%\ﬁo » Perjalanan penyakit loh cepat
hemolitikus yg srg ada di pd dan progresif
cavum erel e » Etiologi: Staphylococcus aureus

stafilokokus jg srg termasuk

» Fatal dim beberapa bulan



Fibrin-platelet vegetations

Pulmonary

arteries

Pulmonary Left

veins atrium

@66 “
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Valves
o) (closed) Leftt d
Normal appearancé) veninde
. y i aa Q\ : Right .
Figure 23.4 Bacterial endocarditis. This is a case of ute s Endocardium
endocarditis, meaning that it developed over a period\% s or months. B
The heart has been dissected to expose the mitra@@lv . The cordlike Valves s Myocardium
structures connect the heart valve to the oper‘é:b}}tg muscles. (open) 2 ’ ;
Endocarditis develops as bacteria attach to the surface and multiply, _ \ L— Pericardium
causing damage that promotes the formation of fibrin-platelet vegetations R:ght. : }
(shown in photo). These vegetations, a biofilm, bury adherent bacteria and ventricle —
allow them to multiply protected from defenses of the host; further \ E
deposition of bacteria cause the vegetation to enlarge in layers. \
Symptoms usually include fever and a heart murmur from poor mitral \\ (b) The heart

valve function that is detectable by echocardiogram. Treatment with
antibiotics in high concentrations is often effective.




A B Flgure 2. Pathogenic mechanisms of

o
Damages Inflammation endocardial infection. Two general mech- P q '|'0 g e n e S I S

endothelium/ »— Integrin

o AR W anisms appear to predispose to endocar-
. a9 o D D Lol o X o ) ol o X o l ol o . . . .
= e === ,@,@_@,,7_@ @ ~ | dial infection: mechanical damage or erg-
e o _C‘  cossumon [ 510N O the endothelium (4) and endothe-
oaguiation tokines ORGUV . .
st _ "TFA % i lial inflammaticn (B). An area of damaged
Platetets Y/ ,/ﬁ ®¢/ gy e endothelium or erosion (4) activates the
Forn— Tissue Factor %K ] coagulation cascade and facilitates the
NS :_fé:f Activty _ AR *n%ﬂ. . e
= 5 . \Q @ @ = | ability of circulating microbes to adhere
e ' _,\_, * W to and colonize the site. A second path-
S O e Cytokines paeiers [l WaY (B) involves inflamed endothelium,
Streptococc TFA ' G Fibrin._ TFA '; .
50 / . @ @@@ & i\ ‘-.\ - wherelendqtheha! cells EXpress rgceptnrs
LR R N P T R Sdng Y to which dirculating microbes bind and
e R F e & ® @ g~ N may be endocytosed, or fibrin and other
N @@G%g%@ % y be endocytosed, or f .
e = e o = == [ coaqulation factors may bind and activate
e S—— the coagulation cascade. Microbes buried
7 T M S T N tammaion [ N VEGetation Degome inaccessible to im-
o = N R . mune cellsfor clearance. Tissue factor ac-
I o \(\_’ - o Py )/ - “pr . .
P —— o ) tivity)(TrA) increases and immune system

%O jinflammatory cells produce cytokines,
< which promote vegetation formation and

Mature
vegetation




THE FORMATION OF A BIOFILM
Biofilms occur when individual bacteria, in a way not fully
understood, organize into a community that behave |ikegs

single organism.
BACTERIAL CELL
~ac /

% ¥
e

ATTACHMENT

Bacteria fasten onto a vasety of
sufa es using specialized &l hke
shructures. This can occur in pipes
and water filers, inthe human
etesting ard on implarts such as
heat valees.

EXPANSION

The cdis grow and divide, forming a
derce mat mary lapers thck. The
badteria communicate with each
ofher wing speclic signals. Atthis
stage, the kofilm & stitoo thnto
be seen

MATURATION

hen there are eroudh bacteda in
the devdoping kiofilm - a quonm -
the micobes secrde a sugary gu
and fom muwshroom -shaped
shwhaes that lock ke fuluistic
clies,

$— ANTIBIOTIC
& \

RESISTANCE

The ghue proatects the bacteria inthe
biofilm from the larsh erwirorm ent
outs e, shieldng them from
anfibictics, tads chemicals, and the
body s immure system.




Table 32-1
Duke Criteria

Definite IE
Pathologic criteria
+ Microorganism: demonstrated by culture or histology in a vegetation, in a vegetation that has
embolized, or in an intracardiac abscess or

+ Pathologic lesions: vegetation or intracardiac abscess, confirmed by histology showing active
endocarditis

Clinical criteria
* Two major criteria or

+ One major and three minor criteria or
+ Five minor criteria

Possible IE
Findings consistent with |E that fall short of “definite” but not rejected

Rejected IE
Firm alternate diagnosis for manifestations of endocarditis or

Resolution of manifestations of endocarditis, with antibiotic therapy for 4 days or less or
No pathologic evidence of IE at surgery or autopsy after antibiotic therapy for 4 days or less




Description

Major criteria

Minor criteria

Positive blood culture (BC)
Two separate positive BCs consistent with IE (V) streptococci, Streptococeus bovis,
HACEK" group, S. aureus, and enterococci) in the absence of a primary focus

Two positive BCs drawn =12 h apart or four positive BCs irrespective of the timing

One positive BC for C. brunetii or antiphase-1 immunoglobulin G antibody titer =1:800

Evidence of endocardial involvement

Positive echocardiogram (transesophageal echo recommended in prosthetic valves rated at least

possible 1E by clinical criteria, or complicated [E; or transthoracic echo as the first test in other patients|
Vegetation on valve or supporting structure

Abscess

New partial dehiscence of prosthetic valve

New valvular regurgitation

Predisposition (predisposing heart condition” or intravenous drug use)

Fever

Vascular phenomena (major arterial emboli, intracranial or conjunctival hemorrhage, or Janeway’s lesions)
Immunologic phenomena (glomerulonephritis, Osler’s node, Roth’s spots, or rheumatoid factor)
Microbiological evidence: positive BC that does not meet major criteria or serological evidence of infection

‘Cases are defined as clinically definite if they fulfill two major criteria, one major criterion plus three minor criteria, or five minor criteria.
‘ases are defined as possible if they fulfill one major and one minor criterion, or three minor criteria

'HACEK denotes Haemophilus species (H. parainfluenzae, H. aphrophilus, and H. paraphrophilus), Actinobacillus actinomycetemcom-
itans, Cardiobacterium hominis, Eikenella corrodens, and Kingella species

High risk conditions include previous infective endocarditis, aortic-valve disease, rheumatic heart disease, prosthetic heart valve, coarc-




Kultur Darah utk diagnosis
Endokarditis Infektif

>
>

Kultur positif = kriteria diagnostic utama.

Pengambilan darah saat suhu finggi. Bb@ﬁ‘g@ombilon 3x interval 1 jam
tdk melalui jalur infus. q\y‘\'

Kultur utk kuman aerob dan qgut\\érob diencerkan 1:5 dalam
medium broth. Minimal 5@d<dor0h pd dewasa 10 ml.

Jika kondisis tdk Ok%’b‘e)embenan antibiotic dpt ditunda
%\\



Tabel 4. Terapi Antimikroba Empiris pada Katup Asli (Native Vaive
Jantung Pmetetvk

) atau Katup

American Heqrt Association (AHA ) (2005) — T
Katup Asli ( Native Valve)

Ampicillin-sulbaktam 12 gr/24 jam dalam 4 dosis terbagi 4-6 minggu
+ gentamisin sulfat 3 mg/kg/24 jam IV dalam 3 dosis  4-6 mingou
terbagi atauw N
vankomisin 30 mg/kg/24 jam IV/IM dalam 2 dosis terbagi

+ gentamisin sulfat 3 mg/kg/24 jam IV/IM dalam 3 dosis

terbagi

+ siprofloksasin 1000 mg/24 jam per oral atau 800 mg/24
jam IV dalam 2 dosis terbagi

Katup Prostetik ( < 1 tahun)

Vankomisin 30 mg/kg/24 jam dalam 2 dosis terbagi

+ gentamisin sulfat 3 mg/kg/24 jam IV/IM dalam 3 dosis
terbagi

+ sefepim 6 gr/24 jam IV dalam 3 dosis terbagi

+ rifampisin 900 mg/24 jam peroral/TV dalam 3 dosis

terbagi

European Society of Cardiology (ESC) (2004)

Katup Asli ( Native Valve)

Vankomisin 15 mg/kg IV tiap 12 jam 4-6 minggu
+ gentamisin 1 mg/kg IV tiap 8 jaih 2 minggu
Katup Prostetik

Vankomisin 15 mg/kg AV tiap 12 jam 4-6 minggu

+ rifampisin 300-450 mg per oral tiap 8 jum 4 6 minggu
+ gentamisin | mg/kg IV tiap 8 jam 2 minggu
—= - MpKgrybap sjam 000

__-___-__—___________
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A\ 4

Miokarditis

Def: penyakit inflamasi pd miokard, karena infeksi maupun non Infeksi
Miokarditis primer: krn infeksi virus akut/respon autoimun pasca infeksi
Miokarditis sekunder: inflamasi mlokordgn pathogen spesifik

Etiologi infeksi ferbanyak - Virus C%@i?qckle B, Family Picornaviridae, genus Enterovirus
single standed RNA sense (+)SL& ber-enveloped

Era pandemic > COVID-{I;Q\Yelafed myocarditis > SARS-Coc-2 (ss RNA sense (+))

Gejala: bersifat sub\@ﬁms asimptomaitik, self imited, dpt terjadi syok kardiogenik. Sindrom
infeksi viral: derg@‘r% nyeri otot, nyeri sendi dan malaise. Keluhan kardivaskular srg tdk
spesifik, namu pd EKG ad kelainan segmen ST dan gel T. 35% pasien nyeri dada. Bs
terjadi gagal jantung



Table 1: Common Infectious Organisms Associated with IM

Type Organisms

Viral Enterovirus, coxsackievirus B, adenovirus, influenza virus, HIV*, human herpesvirus type 6, Cytomega-
lovirus, hepatts C virus, Parvovirus B19, Epstein-Barr virus

Bacterial  Staphvylococcus, Streptococcus, Mycobacterium tuberculosis, Mycoplasma, Borrelia burgdorfers (Lyme dis-
ease), Listeria monocytogenes, Treponema pallidum (syphilis), Ehrlichia, meningococcus, typhus

Fungal Aspergillus, Candida, Histoplasma capsulatum, Coccidiordes, Cryprococcus, Mucor, Phycomycetes, Acti-

nomyces, Blastomyces

Parasiic  Trypanosoma cruzi (Chagas disease), Trypanosormir brucer (African trypanosomiasis), Echmmococcus,

Schistosoma, Taema soliem (Cysticercosisyy Joxoplasma gondn, Toxocara camis (visceral larva migrans),
Trichinella spairalis, Leishmama, Babesia

*HIV = human immunodeficiency virus.
‘
Nl

Update: SARS-Cov-2 for COVID-19 related Myocarditis




Perjalanan miokarditis viral

Infeksi
Virus

Nekrosis
miosit

Aktivsi
makrofag

=

Ekspresi
sitokin
- Interleukin-1
- Interleukin-2
- Tumor necrosis

Sel Natural
killer

Perforin

Infiltrasi
sel mononuklear

Limfosit T
sitotoksik
L.imfosit B

v

Fibrosis
Dilatasi jantung
Gagal jantung

Neutralizing
antibodies

factor Nitrit oksicz

- Interferon-y »

“imf: SR

14 hari 90Q hari

Pembersihan virus Virus hilang

> 2resepfor protein yg berperan penfi 8 pd pathogenesis infeksi Coxsackie B: the
coxsackievirus-adenovirus recepfor (CAR)-> di dalam sfrukfur yang menghubungkan sel-sel
miokard dan menyampaikan sinyal antar sel & the decay-accelerating factor (DAF) - di sel
epitel dan endotel



COVID-19 related Myocarditis

Myocardium

SARS-CoV-2

Spike protein
i TMPRSS2

}

ACE2 v ‘ v

Stress granules ® o
% T-lymphocyte T IL-6 HGF
\/ mediated cytotoxicity (and other pro-
> inflammatory cytokines)
inhibition of L Hot™ Priming naive
translation by oai® T-lymphocytes

By, C for cardiotropism

protein?

\3« s T-cell primed for
e g SARS-CoV-2 infected
Cardiom I I ' / cells and cardiotropism
MHC class |

displaying @
viral antigen

Infected APC delivering
= SARS-CoV-2 antigen to
the naive T-lymphocytes

Lymph node

Figure 1 Proposed pathophysiology of SARS-CoV-2 myocarditis. SARS-CoV-2 utilizes the spike protein (primed by TMPRSS2) to bind ACE2 to allow cell
entry. Intracellular SARS-CoV-2 might impair stress granule formation via its accessory protein. Without the stress granules, the virus is allowed to replicate and
damage the cell. Naive T lymphocytes can be primed for viral antigens via antigen-presenting cells and cardiotropism by the heart-produced HGF. The HGF binds
c-Met, an HGF receptor on T lymphocytes. The primed CD8+ T lymphocytes migrate to the cardiomyocytes and cause myocardial inflammation through cell-
mediated cytotoxicity. In the cytokine storm syndrome, in which proinflammatory cytokines are released into the circulation, T-lymphocyte activation is
augmented and releases more cytokines. This results in a positive feedback loop of immune activation and myocardial damage. ACE2 = angiotensin-

converting enzyme 2; APC = antigen-presenting cell: HGF = hepatocyte growth factor; IL-6 = interleukin 6; MHC = major histocompatibility complex:

SARS-CoV-2 = severe acute respiratory syndrome coronavirus 2; TCR = T-cell receptor.




Diagnosis laboratorium dan
tatalaksana

» Leukositosis, eosinophilia, LED meningkat, CKMB meningkat

» Peningkatan titer virus kardiotropik (peningko’ron 4x titer IgG setelah
lbh dri 4-6 minggu pd infeksi akut) .0(06

- %\
» Deteksi virus dgn RT-PCR %%\y‘\'
» Tatalaksana: antiinflamasi, i@nﬁ\r)wosupresif, antivirus
O
WO
¥

O



Perikarditis

» Def:. peradangan perikard parietalis, viseralis, atau keduanya.
Respon perikard thd inflamasi bervariasi dari efusi perikard, deposisi
fibrin, proliferasi jaringan fibrosa, pembentukan granuloma atau
kalsifikasi &0

S

)
O
» Bakfteri: S’rofilokokusbm@r?ingokokus, streptokokus, gonokokus

» Etiologi infeksi:

» Virus: influenzg&@}(cnckie
» Jamur 5\\06

» Parasit



Normal Heart
and Pericardium

Locaton
of heart

Pericardium surrounds heant

Pericardial cavity
fillod with fuid

Two layers
of pencardum

Inflamed and thickened layers
of pericardium rud against each
other and the heart




Disease

BACTERIAL DISEASES

Septic shock

Puerperal sepsis

Endocarditis
Subacute bacterial
Acute bacterial

Pericarditis

Rheumatic fever

Pathogen

Gram-negalive bactena,
enterococei, group B
streptococct

Streptococcus pyogenes
Mastly alpha-hemolytic

streplococci
Staphylococcus aureus

Streploceceus pyogenes

Group A beta-hemolyltic
streplococc:

Symptoms

Fever, chills, incresed heart
rate; lymphangitis

Peritonilis; sepsis

fever, general weakness,
heart murmur; damage to
heart valves

Fever, general weakness,
heart murmur

Arthritis, fever; damage
to hearl valves

Method of
Transmission

Reservoir

Human body  Injection;

cathetenzation

Human Nosocomial
nasopharynx

Human From focal
nasopharynx  infection
Human From focal
nasopharynx  infection

immune reactions to
streptococcal infections

Treatment

Xigris (gram negatives),
antibiotics (gram
positives)

Penicillin

Antibiotics

Antibiotics

Supportive.
Prevention: penicillin to treat
streptococcal sore throats




Pengelolaan specimen darah

Diambil saat suhu fubuh naik, sebelum anftibiotic diberikan, atau 3 hr setelah
dihentikan

Darah diambil 2 tempat (tangan kanan & kiri). Dewasa: 1 set10-20 ml utk kultur
aerob, 10-20 ml utk kultur anaerob - vol total 40-80 ml

Bila tdk memungkinkan , utamakan utk kultur aerob dgri 2 tempat

Utk endocarditis infektif = 3 set dari 3 tempat berbg@% masing2 10-20 ml utk
kultur aerob dan anaerob )

Menggunakan medium cair dim botol d stem tertutup
Lokasi pungsi vena perifer QC




Gram stain

Positive cocci

Catalase
+ —
Coagulase Streptococcaceae
+ —
Staphylococcus aureus Oxidase/bacitracin
susceptibility
+S [ —/R
Micrococcus spp. Coagulase-negative Staphylococcus spp.
Novobiocin
susceptibility
_ S R
Coagulase-negative Staphylococcus sp. Staphylococcus saprophyticus

FIGURE 14-8 Schema for the identification of staphylococcal species. NOTE: Other
Staphylococcus spp. that are coagulase positive besides S. aureus include S. schleiferi and
S. lugdunensis (which can be slide-test positive), S. intermedius, and S. hyicus (tube

positive and slide positive).




Gram-positive

COCCi
Catalase
i : =
Staphylococci Streptococci
Micrococci |
Colonial morphology/hemolysis
{
[ [ l
B-Hemolytic a-Hemolytic Nonhemolytic
PYR Optochin disk Bile esculin
(bacitracin disk) I
- — S | I R + ok
(S) | | (R) ; ; ree
Streptococcus pneumoniae Bile esculin
Group A Hippurate hydrolysis™ |
‘Sereptococcus (CAMP test) ¥ l l =
pyogenes) :
* l l 5 A PYR Viridans group Nonhemolytic
(+) -) g (6.5% NaCl) streptococci
Group B Bile esculin
(Streptococcus agalactiae)
+ —
PYR" B-Hemolytic streptococci; PYR
(6.5% NaCl) not group A, B, or D (6.5% NaCl)
+ | - ¥ | 5
) | = A : Sl 1)
Enterococcus spp. Group D () | | () Enterococcus spp. Group D
Enterococcus spp. Group D

“Perform additional tests if isolate is from nonrespiratory source.

FIGURE 15-15 Schematic diagram for the presumptive identification of gram-positive
cocci. S, Susceptible; R, resistant.




Hasil Kultur di media agar darah plat

Staphylococcus aureus

S. aureus S. epidermidis

Kokus bergerombol, Gram posifif



Strepfococcus pyogenes

Diplokokus Gram positif, srg berbentuk
spt lanset, atau rantai

Kokus berantai, Gram positif



Sfreptococcus pneumoniqe  zonahambat pe

cakram optochin
(sensitive)

Zona
hemolysis
alfa




Agar MacConkey:
koloni berwarna pink
karena meragi
laktosa

Agar Endo: koloni
merah dengan kilatan
logam

* Many
pathogenic
strains are

haemolytic
on blood

agar. | Escherichia coli 2
Batang pendek (kokobasil), &
Gram negatif

Kultur E.coli

A\ Agar EMB: koloni
A\ berwarna green
metallic

ASM MicrobeLibrary.o
© Cheeptham



Kultur P. aeruginosa

W
U N\
Loz
1 N

=g

Pseudomonas aeruginosa

Pd agar nutrient hasilk ' . :
S L o Batang/basil, Gram negatif

pyocianin (blue-green pigment)
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