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Infective Endocarditis

Dr : Saeld Hares

Cardiologist & Internist
Head of cardiology & internal Department




Infective Endocarditis

 Acute
— Toxic presentation

— Progressive valve destruction & metastatic
Infection developing in days to weeks

— Most commonly caused by S. aureus
 Subacute

— Mild toxicity

— Presentation over weeks to months

— Rarely leads to metastatic infection

— Most commonly S. viridans or enterococcus




Infective Endocarditis

 Case rate may vary between 2-3 cases /100,000 to as
high as 15-30/100,000 depending on incidence of I.v.
drug abuse and age of the population

— 55-75% of patients with native valve endocarditis
(NVE) have underlying valve abnormalities

« MVP

« Rheumatic

« Congenital

e Or: I.v.drug abuse




Infective Endocarditis

« Case rates
— 7-25% of cases involve prosthetic valves

— 25-45% of cases predisposing condition
can not be identified




Infective Endocarditis

« Pediatric population

— The vast majority (75-90%) of cases after the
neonatal period are associated with an underlying
congenital abnormality

* bicuspid Aortic valve
* VSD
« Tetralogy of Fallot
— Risk of post-op infection in children with IE is 50%
 Microbiology

— Neonates: S. aureus, coagulase negative
staph, group B strep




Infective Endocarditis

« Adult population

— 1- MVVP - prominent predisposing factor
* High prevalence in population 2 - 4%
—20% In young women
e Accounts for 7 — 30% NVE in cases not related to drug

abuse or nosocomial infection

— Relative risk in MVP, largely confined to patients with
murmur, but also increased in men and patients >45
years old

« MVP with murmur — incidence IE 52/100/000 pt. years
* MVP w/o murmur —incidence IE 4.6/100,000 pt. years




Infective Endocarditis

« Adult population

— 2 - Rheumatic Heart Disease
« 20 — 25% of cases of IEin 1970’s & 80’s
« 7—18% of cases in recent reported series
* Mitral site more common in women
« Aortic site more common in men

— 3 - Congenital Heart Disease
* 10 — 20% of cases in young adults
8% of cases in older adults

 PDA, VSD, bicuspid aortic valve (esp. in
men>60)




Infective Endocarditis

* 4 - Intravenous Drug Abuse
— Risk is 2 — 5% per pt./year
— Tendency to involve right-sided valves

* Distribution in clinical series
— 46 — 78% tricuspid
— 24 - 32% mitral
— 8-19% aortic
— Underlying valve normal in 75 — 93%

— S. aureus predominant organism (>509%,
60-70% of tricuspid cases)




Infective Endocarditis

* Intravenous Drug Abuse

— Increased frequency of gram negative
Infection such as P. aeruginosa & fungal
Infections

— High concordance of HIV positivity & IE
(27-73%)

« HIV status does not in itself modify clinical
picture

e Survival is decreased if CD4 count < 200/mm?3




Infective Endocarditis

* 5- Prosthetic Valve Endocarditis (PVE)

— 10 — 30% of all cases in developed nations

— Cumulative incidence
«1.4-3.1% at 12 months
e 3.2-5.7% at 5 years
— Early PVE — within 60 days
 Nosocomial (staf. epidearmal predominates)

— Late PVE - after 60 days
« Community (same organisms as NVE)




Infective Endocarditis

» Pathology
— NVE infection is largely confined to leaflets

— PVE infection commonly extends beyond
valve ring into annulus/periannular tissue
* Ring abscesses
« Septal abscesses
 Fistulae
* Prosthetic dehiscence

— Invasive infection more common In aortic
position and if onset Is early




Distinction between Acute and
Subacute Bacterial Endocarditis

Feature Acute Subacute

Underlying Heart Heart may be normal RHD,CHD, etc.
Disease

Organism S. aureus, Pneumococcus S. viridans

pyogenes, Streptococci,
Enterococcus Entercoccus

Prompt, vigorous and Can often be delayed
Initiated on empirical ground until culture reports
and
susceptibilities
available




Bacterial Endocarditis
Predisposing Factors

. Dental manipulation
. Dental disease (caries, abscess)

. Extracardiac infection (lung, urinary
tract, skin, bone, abscess)

. Instrumentation (urinary tract, Gl tract, IV
Infusions)

. Cardiac surgery
. Injection drug use
. None apparent




Clinical Features

Fever. Antibiotics, salicylates, steroids, severe CHF,
uremia, elderly / debilitated pt. may mask temp elevate

Murmurs present in 80 — 85% or Changing murmur
* Generally indication of underlying lesion
 Frequently absent in tricuspid IE

Petechiae and cutaneous manifestations. Roth spots
conjunctival and mucosal petechiae, splinter
hemorrhages, Osler nodes and Janway lesions.

Splenomegaly

Embolism. Septic or sterile. CNS, spleen, lung, retinal
vessels, coronary artery, large vessels , Splenic inf .

Renal disease, infarction. Multiple abscesses.
Glomerulonephritis and uremia

. CHF Due to mechanical disruption ,High mortality without
surgical intervention

6 .General. Weight loss, anorexia, debilitation, loss of libido.




Janeway Lesions




Splinter Hemorrhage




Osler’s Nodes:
Painful

erythmatous

nodular lesions

resulting from

infective

endocarditis

Zitelli & Davis, Pediatric Physical Diagnosis Electronic Atlas, Mosby 2004




Subconjunctival
Hemorrhages




Roth’s Spots

o




Noncardiac Manifestations

-

Septic emboli with
- hemorrhage and infarction
due to acute
Staphylococcus aureus
endocarditis.




Noncardiac Manifestations

'I"O VIiTiimv
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Vasculitis




Clubbing.

Seen In patients
with chronic
lung disease,

cyanotic heart
disease,

cirrhosis and
Infective

endocarditis.



Bacterial Endocarditis
Laboratory Features

. Anemia

. Most commonly elevated WBC

. ESR & CRP elevated, | C'in patients
with glomerulonephritis

. Microscopic hematuria

. Bacteremia. Persistent.2 3, £ 5 blood
cultures. Aerobic and anaerobic.
Different sites.




Infective Endocarditis

Majority of cases caused by streptococcus,
staphylococcus, enterococcus, or fastidious gram
negative cocco-bacillary forms

Gram negative organisms
— P. aeruginosa most common

— HACEK - slow growing, fastidious organisms that
may need 3 weeks to grow out of culture

« Haemophilus sp.
« Actinobacillus

e Cardiobacterium
* Eikenella

» Kingella




Pathophysiology

 Embolization
e Clinically evident 11 — 43% of patients
« Pathologically present 45 - 65%
* High risk for embolization
» Large > 10 mm vegetation
» Hypermobile vegetation
» Mitral vegetations (esp. anterior leaflet)

 Pulmonary (septic) — 65— 75% of I.v. drug
abusers with tricuspid IE




Infective endocarditis: metastatic
Infections due to emboli.

— .
 Brain: stroke

Mycotic angurysm - i
— Eye: Roth spots

Heart:
?nfccted embolus, — |
infected clot

Skin: petechias
Red nodules (Osler's nodes}
// Purpua (Janeway lesions)

Kidnay:

R TP , Spleen: infarction. sbscess
iniarction, hemalturia

Fingemail beds:
splinter hemorrhages




Noncardiac Manifestations

Computed
tomography of the
abdomen showing

large embolic
Infarcts in the
spleen and left
kidney of a patient
with Bartonella
endocarditis.




Normal
aortic valve-

!

|

| Aortic valve
/ with bacterial
©Q 7/ endocarditis

/
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Cut-away view
of the heart







Mitral Valve
Vegetation

Echocardiogram of
Mitral Valve Vegetation

This picture 1S of an echocardiogram
of a vegetation on 1the mitral valve
from a patient withh encocarditis.

LA = LeRl Atrium . LYV = Lell Ventricle,

A = Faght Atrium, WV = Right Ventrnicle |




Diagnosis

 Blood cultures

 Echocardiography
— TTE — 60% sensitivity
— TEE — 80 — 95% sensitive




The Duke Criteria for the Clinical

Diagnosis of Infective Endocarditis
+ MAJOR CRITERIA;

e Positive blood culture for Infective Endocarditis
e Evidence of endocardial involvement

» Positive echocardiogram




Characteristic sites of
vegetations within the heart. In
the presence of aortic
iInsufficiency, vegetations
characteristically occur on the
ventricular surface of the aortic
valve (A) or on the chordae
tendinae or papillary muscles
(B). In mitral regurgitation, the
vegetations characteristically
are located on the atrial surface
of the mitral valve (C) or at sites
of jet lesions (D) on the atrial
wall.




Apical four .
chamber view b B s




INFECTIVE ENDOCARDITIS

Vegetations (arrows) due to viridans streptococcal endocarditis
involving the mitral valve.




The Duke Criteria for the Clinical
Diagnosis of Infective Endocarditis

MINOR CRITERIA:

Predisposition: predisposing heart condition or
Injection drug use

Fever >38.0-C

Vascular phenomena: major arterial emboli, septic
pulmonary infarcts, mycotic aneurysm, intracranial
hemorrhage, conjunctival hemorrhages, Janeway
lesions

Immunologic phenomena: glomerulonephritis,
Osler’s nodes, Roth's spots, rheumatoid factor




The Duke Criteria for the Clinical
Diagnosis of Infective Endocarditis

* MINOR CRITERIA:

» Microbiologic evidence: positive blood
culture but not meeting major criterion as
noted previously or serologic evidence of
active infection with organism consistent with
Infective endocarditis

» Echocardiogram: consistent with infective
endocarditis but not meeting major criterion

37




The Duke Criteria for the Clinical
Diagnosis of Infective Endocarditis

- Documentation of two major criteria, of
one major and three minor criteria, or

of five minor criteria allows a clinical
diagnosis of definite endocarditis.




Further Classification

 Acute e Subacute

— Affects normal heart — Often affects
valves damaged heart

— Rapidly destructive valves
— Metastatic foci — Indolent nature
— Commonly Staph. — If not treated, usually

— If not treated, usually fatal by one year
fatal within 6 weeks




Goals of Therapy

Eradicate infection

Definitively treat sequelae of
destructive intra-cardiac and extra-
cardiac lesions




Antibiotic Therapy

 Treatment tailored to etiologic agent

—High serum concentration of
antibiotic necessary to penetrate
avascular vegetation




Antibiotic Therapy

 Treatment before blood cultures turn positive
» Suspected ABE
« Hemodynamic instability

— Neither appropriate nor necessary in patient
with suspected SBE who is hemodynamically
stable




Antibiotic Therapy

—Persistent fever In:

* |E due to staph, pseudomonas, culture negative

 |E with microvascular complications/ major
emboli

 Intracardiac/extracardiac septic complications
e Drug reaction




Antibiotic Treatment for Infective
Endocarditis Caused by Common

Organisms

Streptococci Penicillin-susceptible streptococci, S.
bovis

Penicillin G 2-3 million units IV g4h for 4 weeks

Penicillin G 2-3 million units 1V g4h plus
gentamicin 1 mg/kg IM or IV g8h, both for 2 weeks

Ceftriaxone 2 g/d 1V as single dose for 4 weeks
Vancomycind 15 mg/kg 1V g12h for 4 weeks




Surgical Treatment of Intra-
Cardiac Complications

* NYHA Class Ill/IV CHF due to valve
dysfunction

— Surgical mortality — 20-40%
— Medical mortality — 50-90%

 Unstable prosthetic valve
— Surgical mortality — 15-55%
— Medical mortality — near 100% at 6 months

e Uncontrolled infection




Surgical Treatment of Intra-
Cardiac Complications

 Difficult to cure:
— Fungal endocarditis
— Brucella

« S. aureus PVE with any intra-cardiac
complication

 Relapse of PVE after optimal therapy




Surgical Treatment of Intra-
Cardiac Complications

« Relative indications
— Perivalvular extension of infection

— Poorly responsive S. aureus NVE
— Relapse of NVE

— Culture negative NVE/PVE with persistent fever (>
10 days)

— Large (> 10mm) or hypermobile vegetation
— Endocarditis due to highly resistant enterococcus
— Embolism despite therapy




Prevention

* Prophylactic regimen targeted against
likely organism
— Strep. viridans — oral, respiratory,
eosphogeal

— Enterococcus — genitourinary,
gastrointestinal

— S. aureus - infected skin, mucosal
surfaces




Prevention — the procedure

Dental procedures
Known to produce
nleeding

Tonsillectomy
Surgery involving
Gl, respiratory
mucosa

Esophageal dilation

ERCP for
obstruction

Gallbladder surgery

Cystoscopy,
urethral dilation

Urethral catheter if
Infection present

Urinary tract
surgery, including
prostate

1&D of infected
tissue




Prevention — the underlying lesion

* Highrisk lesions e Intermediate risk
— Prosthetic valves _ MVP with murmur

Prior IE
| . — Pure MS
Cyanotic congenital heart

disease — Tricuspid disease

PDA — Pulmonary stenosis
B WIh MR — Bicuspid Ao valve

vSb with no

Coarctation hemodynamic

Surgical systemic- significance
pulmonary shunts




Prevention — the underlying lesion

« Low/no risk
— MVP without murmur
— Trivial valvular
regurg.
— Isolated ASD

— Implanted device
(pacer, ICD)

— CAD
— CABG




Chemoprophylaxis

Adult Prophylaxis: Dental, Oral, Respiratory, Esophageal
Standard Regimen

209 PO 1h before procedure or
29 IM/IV 30m before procedure
Allergic

600 mg PO 1h before procedure or
600 mg IV 30m before
OR 29 PO 1 hour before
1.0g IM/IV 30 min before procedure
or 500mg PO 1h before



http://www.fpnotebook.com/ID138.htm
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http://www.fpnotebook.com/ID133.htm

Adult Genitourinary or Gastrointestinal Procedures
High Risk Patients

Standard Regimen
Before procedure (30 minutes):
29 IV/IM AND
1.5 mg/kg (MAX 120 mq) IM/IV
After procedure (6 hours later)
1g IM/IV OR
1g PO

Allergic

Complete infusion 30 minutes before procedure
1g IV over 1-2h AND
1.5 mg/kg IV/IM (MAX 120 mQ)

Moderate Risk Patients
Standard Regimen
29 PO 1h before OR
29 IM/IV 30m before
Allergic
1g IV over 1-2h, complete 30m before



http://www.fpnotebook.com/ID138.htm
http://www.fpnotebook.com/ID123.htm
http://www.fpnotebook.com/ID138.htm
http://www.fpnotebook.com/ID138.htm
http://www.fpnotebook.com/ID137.htm
http://www.fpnotebook.com/ID148.htm
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http://www.fpnotebook.com/ID148.htm

The End
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Myocarditis is an inflammatory disease of the
cardiac muscle

There are multiple etiologies including viral,
bacterial, parasitic, fungal, allergic, eosinophilic,
granulomatous, toxic, post-viral Immune-
mediated response , and infiltrative etc..

It can be acute, subacute, or chronic, and there
may be either focal or diffuse involvement of the
myocardium

It is a histological, not a clinical diagnosis

the natural history is highly variable



criteria

ditis: the presence of an

y infiltrate of the myocardium
sis and/or degeneration of
myocytes not typical of the ischemic

rline myocarditis: the presence of
matory infiltrate of the myoca
out necrosis or degeneration
cytes.



= Recognized as early as 1806 as a persistent inflammatory
process of the myocardium following infections, such as
diphtheria, that led to progressive cardiac damage and
dysfunction

= |n 1837, the term myocarditis was first introduced to
describe inflammation or degeneration of the heart detected
by postmortem examination.

= |n 1980, Endomyocardial biopsy allowed the sampling of
human myocardial tissue during life and consequently
enabled antemortem diagnosis of myocarditis



1948 1950s 1990s 2000
| | | |
CVB Enterovirus Adenovirus PVB19
CVA HHVG

Enterovirus Myocarditis

_ Nonenterovirus Myocarditis

kievirus A; CVB = coxsackieviru
itis C virus; HHV6 = human her



Myocarditis is a complex disease because multiple
pathogenetic mechanisms are involved.

While these mechanisms appear to actin a
chronological cascade, they undoubtedly overlap in
some cases, rendering diagnosis and treatment
difficult.

Ultimately, dilated cardiomyopathy (DCM) may result.

A multitude of still-circumstantial evidence points to a
major role for viral myocarditis in the etiology of DCM.



The common presence of viral genetic material and
viral proteins in the myocardium of patients with DCM
provides the most compelling evidence, but proof of
causality is still lacking.

Myocarditis is, by definition, an inflammatory disorder,
while dilated cardiomyopathy (DCM) is, in most cases,
idiopathic.

However, accumulating data has revealed an important
inflammatory component in the pathogenesis of DCM,
and there is growing evidence that myocarditis and
DCM are closely related.



Both direct viral-induced myocyte damage and
post-viral immune inflammatory reactions
contribute to myocyte damage and necrosis

Inflammatory lesions and the necrotic process
may persist for months, although the viruses only
replicate in the heart for at most two or three
weeks after infection

Evidence from experimental models has
iIncriminated cytokines such as interleukin-1 and
TNF, oxygen free radicals and microvascular
changes as contributory pathogenic factors



Three phases:
Viral Replication

i

Autoimmune injury

|

Dilated cardiomyopathy



= The local release of cytokines, such as
Interleukin-1, interleukin-2, interleukin-6,
tumor necrosis factor (TNF), and nitric oxide
may play a role in determining the T-cell
reaction and the subsequent degree of
autoimmune perpetuation

= These cytokines may also cause reversible
depression of myocardial contractility without
causing cell death.



* Immune-mediated by CD8 lymphocytes
and autoantibodies against various
myocyte components

= Antigenic mimicry, the cross reactivity of
antibodies to both virus and myocardial
proteins

= Myocyte injury may be a direct result of
CD8 lymphocyte infiltration
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Viruses may also directly cause myocyte apoptosis.

During the autoimmune phase, cytokines activate
the matrix metalloproteinase, such as gelatinase,
collagenases, and elastases.

In later stages of immune activation, cytokines play
a leading role in adverse remodeling and
progressive heart failure.

Cardiomyopathy develops despite the absence of
viral proliferation but is correlated with elevated
levels of cytokines such as TNF.



Pathophysiological process of

viral myocarditis.

Acute Phase Subacute Chronic Phase
(Virus replication) Phase (Dilated cardiomyopathy)

(Immune response)

days 14—18—30 90
after

viral

infection viral genom#/—

fibrosis,
® dilatation,

Ve

Infectlous virus

contractile
dysfunction

(viral)
antibodies First phase Second phase Third phase
V V V Direct virqs mediated Secondary viral mediated Myocardial remodeling
myocardial damage autoimmune myocardial leading to DCM
cellular injury
infiltration
AAA

Kindermann I et al., J Am Coll Cardiol 2012



"= There is a stunning array of mechanisms by which
cardiotropic viruses can cause congestive heart failure.
These include:

® Myocytolysis by replicating virus in the absence of a specific
immune response

® Cytotoxic T lymphocytes
® Anti-cardiac antibodies
® Cytokines also contribute to both recovery from infection and

to worsened cellular injury during phase 1, as well as later
phases.



Stages of Viral Myocardium Infection

New England Journal of Medicine 343:1391 2000

Acute Myocarditis Subacute Myocarditis Chronic Myocarditis
Viral
infaction
Myocyte
Necrosis
Macrophage — Infiltrating
activation - mononuclear
+ cells
Cytokine Natural Cytotoxic
expression TR T lymphocytes
‘ |HTET|E'U|{i”-1 + B lymphocytes Fibrosis
* Interleukin-2 | Perfori Cardiac dilatation
+ Tumor nacrosis orin + Heart failure
factor L Nitric oxida Neutralizing
* Interfaron-y P antibodies

Viremia

Viral clearing

=%

I ) ¥ ]

14 days 90 days

Absence of virus




Myocarditis generally results in a decrease in
myocardial function, with concomitant enlargement of
the heart and an increase in the end-diastolic volume
caused by increased preload.

Normally, the heart compensates for dilation with an
increase in contractility (Starling law), but because of

inf

ammation and muscle damage, a heart affected

with myocarditis is unable to respond to the increase in

VO

ume.

In addition, inflammatory mediators, such as cytokines
and adhesion molecules, as well as apoptotic
mechanisms are activated.



The progressive increase in left ventricular end-
diastolic volume increases left atrial, pulmonary
venous, and arterial pressures, resulting in increasing
hydrostatic forces.

These increased forces lead to both pulmonary
edema and congestive heart failure.

Without treatment, this process may progress to
end-stage cardiac failure and death



Infecting organisms include the following:

Coxsackievirus types A and B, especially type B, are the most
common viral causes of myocarditis.

Adenovirus (types 2 and 5 most common)
Cytomegalovirus

Echovirus

Epstein-Barr virus

Hepatitis C virus

Herpes Simplex virus

Human immunodeficiency virus

Influenza and parainfluenza viruses

Measles virus

Mumps, associated with endocardial fibroelastosis (EFE)
Parvovirus B19

Poliomyelitis virus

Rubella virus

Varicella -Zoster virus



Coxsackie B viruses are estimated to be
responsible for at least 50% of the cases of
Infection-caused heart diseases.

For reasons yet unknown, the cardiac disease
caused by this virus mainly occurs in middle-aged
men, with onset occurring, on average, around
age 42 years.

The cardiac disease becomes apparent about two
weeks after exposure to the virus.



= Clinical presentation varies considerably.

= |n mild forms, there are few or no
symptoms.

= |n severe cases, patients may present
with acute cardiac decompensation and
progress to death.



Most cases of acute myocarditis are clinically silent

60% of patients had antecedent flulike symptoms
Large number identified by heart failure symptoms

35% of patients with myocarditis and HF have chest
pain

May mimic an acute MI with ventricular dysfunction,
ischemic chest pain, ECG evidence of injury or Q waves



May present with syncope, palpitation with AV
block or ventricular arrhythmia

May cause sudden death
* myocarditis found at autopsy in 20% of Air
Force recruits with sudden death*

May present with systemic or pulmonary
thromboembolic disease



A variety of cardiac symptoms can be induced by

myocardltls

Chest pain may occur, usually due to concomitant
pericarditis

= EXxcessive fatigue or decreased exercise ability may be
the initial sign of myocardial dysfunction

= Since both ventricles are generally involved, patients
develop biventricular failure

= Patients present with signs of right ventricular failure such
as hepatomegaly, and peripheral edema

= |f there Is predominant left ventricular involvement, the
patient may present with the symptoms of pulmonary
congestion: dyspnea, orthopnea, rales, and, in severe
cases, acute pulmonary edema




Heart failure: This is the most common presenting
picture in all ages.

Chest pain: Although rare in young children, this
may be the initial presentation for older children,
adolescents, and adults.

Chest pain may be due to myocardial ischemia or
concurrent pericarditis



Patients can present with any type of
dysrhythmia, including ;

= Atrioventricular conduction disturbances.

= Sinus tachycardia is typical and the rate is
faster than expected for the degree of fever
present, which is typically low-grade.

= Junctional tachycardia is also seen and can be
difficult to control medically.



Signs of diminished cardiac output, such as
tachycardia, weak pulse, cool extremities, decreased
capillary refill, and pale or mottled skin may be
present.

Heart sounds may be muffled, especially in the
presence of pericarditis.

Hepatomegaly may be present in younger children.
Rales may be heard in older children.

Jugular venous distention and edema of the lower
extremities may be present.



In addition to the signs of fluid overload, the physical
examination often reveals direct evidence of cardiac
dysfunction in symptomatic patients

S3 and S4 gallops are important signs of impaired
ventricular function

If the right or left ventricular dilatation is severe,
auscultation may reveal murmurs of functional mitral
or tricuspid insufficiency

A pericardial friction rub and effusion may become
evident in patients with myopericarditis



" Presentation may be similar to that of younger
children but with a more prominent decrease in
exercise tolerance, lack of energy, malaise, chest
pain, low-grade fever, arrhythmia, and cough.

" End-organ damage and low cardiac output may
be present.




ded Criteria for
of Myocarditis

linical Symptoms

pitations
e-syncope or syncope




f Cardiac Structural
ation in the absence of
oronary Ischemia

y evidence

Il motion abnormalities
ation

cardiac hypertrophy
release

sensitivity (>0.1 ng/mL)

e indium In 111 antimyosin scintigraphy
al coronary angiography or

nce of reversible ischemia by coron
ibution on perfusion scan




diac Magnetic
ce Imaging

cardial T2 signal on inversion
uence

contrast enhancement after
ium-DTPA infusion



cardial biopsy -
olecular Analysis

yocarditis - Characterized by an inflammatory response that
e for this type to be labeled as active myocarditis;
ion of myocytes is not demonstrated with light micros

e of viral genome of polymerase chain reaction or i
zation

100% specificity when performed from myocardial bi
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Complete blood count with differential
® Acute anemia of any origin may cause heart failure, and chronic
anemia exacerbates heart failure; both respond to blood
transfusion.
®* The presence of lymphocytosis or neutropenia supports diagnosis
of a viral infection.

Blood culture: It is important to rule out any bacterial infection
Viral culture: Nasopharyngeal and rectal swabs may help identify
etiology.

Viral Serology: A 4-fold increase in a specific titer from the acute to
convalescent phase is strong evidence of infection.

Molecular Tests:
® In situ hybridization
® Polymerase chain reaction (PCR)



Elevated secondary to myocardial damage from
inflammatory cell infiltrates, cytokine activation and
virus- mediated cell death

More useful when high sensitivity thresholds are used
Troponin T threshold of >0.1mg/mL increases
sensitivity from 34% to 53% and a specificity of 94%
Cardiac biomarkers i.e. creatine kinase and troponin T
and | ( elvated in around 40%) are routinely measured
CKMB is not useful due to low predictive value.

ESR found to have low sensitivity and specificity.



Management of myocarditis

= Management is dictated by clinical signs and
symptoms.

= Conventional heart failure therapy is
currently the only accepted therapy for
myocarditis including ACE inhibitors,
angiotensin receptor blocking agents,
diuretics, B-blockers or amiodarone.



Diet and Lifestyle

" Restrict salt intake to 2-3g of sodium per day

= Exercise especially during the acute phase of
Coxsackie virus B3 murine myocarditis
enhances viral replication rate, enhances
immune mechanisms and increases
inflammatory lesions and necrosis.
Resumption of physical activity can take
place within 2 months of the acute disease.
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gnosis

Myocardial expression of Fas ligand or tumor necrosis
factor receptor 1 showed minimal recovery

Echo evidence of small left atrial and LV size wa
predictive of recovery in one small study



Epidemiology

No racial predilection exists.

No sex predilection exists in humans, but there is
some indication in laboratory animals that the
disease may be more aggressive in males than in
females.

Certain strains of female mice had a reduced
inflammatory process when treated with estradiol.

In other studies, testosterone appeared to increase
cytolytic activity of T lymphocytes in male mice.

No age predilection exists.

Younger patients, especially newborns and infants,
and immunocompromised patients may be more
susceptible to myocarditis.



Mortality/Morbidity

= With suspected coxsackievirus B, the mortality
rate is higher in newborns (75%) than in older
infants and children (10-25%).

" Complete recovery of ventricular function has
been reported in as many as 50% of patients.

= Some patients develop chronic myocarditis
(ongoing or resolving) and/or dilated
cardiomyopathy and may eventually require
cardiac transplantation.



As a result of the widespread use of vaccination
in developed countries, myocarditis secondary
to measles, rubella, mumps, poliomyelitis, and
influenza is now rare

Similarly, the elimination of trichinosis by meat
inspection has eliminated this infection

It is possible that vaccines against other
cardiotropic viruses may prevent viral
myocarditis



Bacterial Causes

- Diphtheria - Myocarditis

- Psittacosis (Chlamydia psittaci) - Endocarditis

- Q fever (Coxiella burnetii) - Pericarditis, myocarditis, and
endocarditis. Endocarditis is frequently associated with purpuric
rash, renal insufficiency, stroke, and heart failure.

- Typhus (Rickettsia spp) - Myocarditis

Parasitic Causes

- Chagas' Disease (Trypanosoma cruzi) - Myocarditis

- Trichinosis (Trichinella spiralis) - Myocarditis

- Amebiasis ( Entameba histolytica) - Pericarditis

- Trypanosomiasis (Trypanosoma brucei rhodesiense or T b
gambiense) - Myocarditis
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ACUTE RHEUMATIC FEVER

= Autoimmune consequence of infection (pharyngeal
infection not the skin infection) with Group A beta
haemolytic streptococcal infection (GABHS)

» Generalized inflammatory response affecting brains,
joints, skin, subcutaneous tissues & the heart

+ Modified Duckett-Jones criteria form the basis of the
diagnosis of the condition



Immune response
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ACUTE RHEUMATIC FEVER
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Supporting evidences:

« About 66% of the patients with an acute episode of
rheumatic fever have a history of an upper respiratory
tract infection several weeks before

= The peak age (5-15 yrs) & seasonal incidence of acute
rheumatic fever closely parallel those of GABHS
infections



ACUTE RHEUMATIC FEVER

Features suggestive of GABHS infection

o Patient 5 to 15 years of age

Presentation in winter or early spring
Fever, Headache

Sudden onset of sore throat

Nausea, vomiting & abdominal pain; Pain with swallowing
joints

Beefy, swollen, red uvula

Soft palate petechiae (“"doughnut lesions”)
Tender, enlarged anterior cervical nodes
Tonsillopharyngeal erythema & exudates
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ACUTE RHEUMATIC FEVER

JEEE s
Redness & swelling

of throat & tonsils;

Beefy, swollen, red
uvula; Soft palate
petechiae
("doughnut
lesions")

e

Tonsillopharyngeal

erythema &
Sore throat: fever, .xudates

white draining
patches on the
throat & swollen or
tender lymph glands
in the neck




ACUTE RHEUMATIC FEVER
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Supporting evidences:

» Patients with acute rheumatic fever almost always have
serologic evidence of a recent GABHS infection

» Their antibody titers are usually considerably higher
than those in patients with GABHS infections without
acute rheumatic fever

= Antimicrobial therapy against GABHS: prevents initial
episodes of acute rheumatic fever &

» Long-term, continuous prophylaxis: prevents recurrences
of acute rheumatic fever




ACUTE RHEUMATIC FEVER
B

Predisposing factors:

= Family history of rheumatic fever

= Low socioeconomic status (poverty, poor hygiene, medical
deprivation)

» Age: 5-15 years



Prevalence of theumatic
heart disease (cases per 1000)
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Figure 1: Prevalence of rheumatic heart disease in children aged 5-14years
The circles within Australia and New Zealand represent indigenous populations {(and also Pacific Islanders in New Z ealand).

httpy finfection.thelancet.com Vol § November 2005




CLINICAL MANIFESTATIONS

« No pathognomonic clinical or laboratory finding for
acute rheumatic fever

» Duckett Jones in 1944 proposed guidelines to aid in
diagnosis & to limit overdiagnosis

= Jones criteria for the diagnosis of acute rheumatic
fever 2 major criteria or 1 major & 2 minor criteria
along with the absolute requirement

= There are 5 major and 4 minor criteria & an absolute
requirement for evidence (microbiologic or serologic) of
recent GABHS infection
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MAJOR MINOR ANTECEDENT GROUP A

MANIFESTATIONS| MANIFESTATIONS STREPTOCOCCAL

INFECTION™™




MAJOR
MANIFESTATIONS




Migratory Polyarthritis

= Most common (75%)
= Involves larger joints: the knees, ankles, wrists & elbows

» Rheumatic joints: hot, red, swollen & exquisitely tender
(friction of bedclothes is uncomfortable)

= The pain can precede & can appear to be
disproportionate to the other findings



Migratory Polyarthritis
- J

= The joint involvement is characteristically migratory in
hature
+ Monoarticular arthritis is unusual unless anti

inflammatory therapy is initiated prematurely, aborting
the progression of the migratory polyarthritis




Migratory Polyarthritis

» If a child with fever and arthritis is suspected of
having acute rheumatic fever: withhold salicylates &
observe for migratory progression

+ A dramatic response to even small doses of
salicylates is another characteristic feature of the
arthritis

» Rheumatic arthritis is typically not deforming




Migratory Polyarthritis
- J

« Arthritis; earliest manifestation of acute rheumatic
fever

= Correlate temporally with peak antistreptococcal
antibody titers

= An inverse relationship between the severity of
arthritis & the severity of cardiac involvement




Carditis

+» Carditis & chronic rheumatic heart disease: most

serious manifestations of acute rheumatic fever

» Account for essentially all of the associated
morbidity and mortality

= Occurs in 50% of patients

» Rheumatic carditis: pancarditis with active
inflammation of myocardium, pericardium &
endocardium

« Acute rheumatic carditis: tachycardia out of
proportion to fever & cardiac murmurs, with or
without evidence of myocardial or pericardial
involvement



Carditis

+ Consists of either isolated mitral valvular disease or

combined aortic & mitral valvular disease

» Valvular insufficiency: characteristic of both acute &
convalescent stages of acute rheumatic fever

= Mitral regurgitation: a high-pitched apical
holosystolic murmur radiating to the axilla

= In patients with significant mitral regurgitation-
associated with an apical mid-diastolic murmur of
relative mitral stenosis

= Aortic insufficiency: a high-pitched decrescendo
diastolic murmur at the upper left sternal border



Carditis

» Valvular stenosis: appears several years or even
decades after the acute illness

» However, in developing countries where acute
rheumatic fever often occurs at a earlier age, mitral
stenosis & aortic stenosis may develop in young
children

+~ Moderate to severe rheumatic carditis:

cardiomegaly & congestive heart failure with
hepatomegaly & peripheral & pulmonary edema

= Myocarditis &/or pericarditis without evidence of
endocarditis: rarely due to rheumatic heart disease



Carditis

« Echocardiographic findings: pericardial effusion,
decreased ventricular contractility & aortic &/or
mitral regurgitation

= The major consequence of acute rheumatic carditis
is chronic, progressive valvular disease



08/05,/2009 13:26:16




Chorea

» Sydenham chorea: 10-15% of patients with acute
rheumatic fever

» Often in prepubertal girls (8-12 yrs)

= A long latency period (1-6 mo) between
streptococcal pharyngitis & the onset of chorea

= Neuropsychiatric disorder
= Neurologic signs: choreic movement & hypotonia

« Psychiatric signs: emotional liability, hyperactivity,
separation anxiety, obsessions & compulsions




Chorea

» Begins with emotional liability & personality changes
(poor school performance)

» Replace in 1-4 weeks by characteristic spontaneous,
purposeless movement of chorea (lasts 4-8 months)
followed by motor weakness

» Exacerbation by stress & disappearing with sleep
are characteristic

» Elevated titers of "antineuronal antibodies” against
basal ganglion tissues have been found in over 90%
of patients



Chorea
S

= Diagnosis: based on clinical findings with supportive
evidence of GABHS antibodies

= In patients with a long latent period: antibody levels
may have declined to hormal

» SUBCLINICAL CARDITIS-30%

= Although the acute illness is distressing, chorea
rarely, if ever, leads to permanent neurologic
sequelae

) b




Erythema Marginatum

= A rare (<3% of patients with acute rheumatic fever)
but characteristic rash of acute rheumatic fever

= It consists of erythematous,
serpiginous, macular lesions with
pale centers that are not pruritic 5577 4

= It occurs primarily on the trunk }
& extremities, not on the face & |
it can be accentuated by warming /3
the skin |




Subcutaneous Nodules

= A rare (¢1% of patients with acute rheumatic fever)
finding

» Consist of firm nodules approximately 1 cm in
diameter along the extensor surfaces of tendons
near bony prominences

= A correlation between the presence of these

nodules & significant
rheumatic heart disease —
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MINOR MANIFESTATIONS

- J
Clinical:
= 1. Arthralgia (in the absence of polyarthritis as a
major criterion)

= 2. Fever (typically temperature 2102°F & occurring
early in the course of illness)

Laboratory minor manifestations:

» 1.Elevated acute-phase reactants (C-reactive protein,
erythrocyte sedimentation rate, polymorphonuclear
leukocytosis)

= 2. Prolonged PR interval on electrocardiogram (1st
degree heart block)



ESSENTIAL CRITERIA

An absolute requirement for the
diagnosis of acute rheumatic fever is
supporting evidence of a recent GABHS

infection




Recent Group A Streptococcus infection

N
» Hallmarks of GAS sore throat:
. High fever, tender anterior cervical lymph nodes
- Close contact with infected person
. Strawberry tongue, petechiae on palate
- Excoriated nacres( crusted lesions) in infants
- Tonsillar exudates in older children
- Abdominal pain
GOLD STANDARD: POSITIVE THROAT CULTURE



Recent Group A Streptococcus infection

= Acute rheumatic fever typically develops 2-4 wk
after an acute episode of GABHS pharyngitis at a
time when clinical findings of pharyngitis are no
longer present & only 10-20% of the throat culture
or rapid streptococcal antigen test results are
positive

+ Therefore, evidence of an antecedent GABHS
infection is usually based on elevated or increasing
serum antistreptococcal antibody titers



Recent Group A Streptococcus infection

T
1. ASO titre:
= well standardized
« elevated in 807% of patients with ARF



TREATMENT

-
+~ Bed rest

» Antibiotic Therapy:
~ 10 days of orally administered penicillin or
erythromycin or a single intramuscular injection of

benzathine penicillin to eradicate GABHS from the
upper respiratory tract

~ Afterwards, the patient should be started on long-
term antibiotic prophylaxis




TREATMENT

» Anti-inflammatory Therapy:

Anti-inflammatory agents (salicylates,
corticosteroids) should be withheld if arthralgia or
atypical arthritis is the only clinical manifestation of
presumed acute rheumatic fever

Acetaminophen can be used

» Patients with typical migratory polyarthritis & with
carditis without cardiomegaly or congestive heart
failure:

treatment with oral salicylates, 100 mg/kg/day in 4
divided doses PO for 3-5 days, followed by
75 mg/kg/day in 4 divided doses PO for 4-8 wk




TREATMENT

» Patients with carditis & cardiomegaly or congestive
heart failure:

treatment with corticosteroids

Prednisone 2 mg/kg/day in 4 divided doses for 2-6 wk
followed by a tapering of the dose that reduces the
dose by 5 mg/24 hr every 2-3 days. At the beginning
of the tapering of the prednisone dose, aspirin should
be started at 75 mg/kg/day in 4 divided doses to
complete 12 wk of therapy



TREATMENT

= Supportive therapies for patients with moderate to
severe carditis include digoxin, fluid & salt
restriction, diuretics & oxygen

» The cardiac toxicity of digoxin is enhanced with
myocarditis




TREATMENT

N [ —
Sydenham Chorea

= Occurs after the resolution of the acute phase of
the disease

= Anti-inflammatory agents are usually not indicated

= Sedatives: phenobarbital (16-32 mg every 6-8 hr PO)
is the drug of choice

= If phenobarbital is ineffective, then haloperidol
(0.01-0.03 mg/kg/24 hr divided bid PO) or
chlorpromazine (0.5 mg/kg every 4-6 hr PO) should
be initiated

» Long-term antibiotic prophylaxis




PREVENTION

PREVENTION




SECONDARY PREVENTION

» Who should receive prophylaxis?

Patients with documented history of rheumatic fever,
including those with isolated chorea & those without
evidence of rheumatic heart disease MUST receive
prophylaxis



SECONDARY PREVENTION

N
For how long?

CATEGORY DURATION

Rheumatic fever without carditis At least for 5 yr or until
age 21 year, whichever is
longer

Rheumatic fever with carditis but At least for 10 yr or well
without residual heart disease (no into adulthood, whichever is
valvular disease) longer

Rheumatic fever with carditis & At least 10 yr since last
residual heart disease (persistent episode & at least until age
valvular disease) 40 yr; sometime lifelong




SECONDARY PREVENTION

= \What method of prophylaxis should be used?

DRUG DOSE ROUTE

600,000 U for children, <27 kg
Penicillin 6 benzathine 1.2 million U for children >27 kg, Intramuscular

every 3 wk
OR
Penicillin V 250 mg, twice a day Oral
OR
o 0.5 g, once a day for patients
Rkcesetel <60 Ib; 1.0 g, once a day for Oral

Ifi | :
sllliisoxazete patients >60 Ib

For people who are allergic to penicillin and sulfonamide drugs
Macrolide or azalide Variable Oral



I

4
Thank you




	1
	2 Endocarditis2
	3 myocarditis-2
	4 rheumatic_fever-rheumatic-valvolar-disease-2

