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he article is devoted to the urgent problem of

infectious endocarditis (IE) among children

with rheumatic diseases. This pathological
process poses a serious threat to the health and life of
young patients, especially those suffering from condi-
tions such as congenital heart defects, systemic lupus
erythematosus (SLE), juvenile idiopathic arthritis (JIA)
or other inflammatory connective tissue diseases. The
presence of rheumatic diseases can contribute to the
development of IE through mechanisms of endocardial
damage, immune dysregulation, and chronic inflamma-
tory activity.

A group of authors reviewed modern approaches to the
diagnosis of IE in children with rheumatic diseases. Spe-
cial attention is paid to clinical signs that may be masked
by symptoms of the underlying rheumatic process. The
importance of early detection of key markers such as
fever of unknown origin, changes in the general blood
count (leukocytosis, anemia), positive results of bacte-
riological blood tests and the presence of specific echo-
cardiographic findings is emphasized.

As part of the therapeutic strategy, the emphasis is
placed on the integrated use of antibacterial drugs aimed
at destroying |IE pathogens. The choice of antibiotics de-
pends on the results of a bacteriological blood test and
the sensitivity of microorganisms to drugs. In typical
cases, long-term therapy (4-6 weeks) is recommended,
often using combinations of broad-spectrum drugs, such
as glycopeptides and beta-lactams. In the presence of
complications such as valve abscesses, thromboembol-
ic events or progressive heart failure, surgical interven-
tion may be required.

Correction of treatment in patients with rheumatic dis-
eases taking immunosuppressive drugs is particularly
difficult, which requires an individual approach and co-
ordination of actions by a cardiologist, an infectious dis-
ease specialist and a rheumatologist.

Keywords: infectious endocarditis, rheumatic diseases,
pediatrics, echocardiography, antibacterial therapy, im-
munosuppression
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| articulo esta dedicado al problema urgen-
te de la endocarditis infecciosa (El) en nifios
con enfermedades reumaticas. Este proceso
patolégico representa una grave amenaza para la salud
y la vida de los pacientes jovenes, especialmente aque-
llos que padecen afecciones como cardiopatias congé-
nitas, lupus eritematoso sistémico (LES), artritis idiopa-
tica juvenil (AlJ) u otras enfermedades inflamatorias del
tejido conectivo. La presencia de enfermedades reuma-
ticas puede contribuir al desarrollo de la El a través de
mecanismos de dafo endocardico, desregulacion inmu-
nitaria y actividad inflamatoria crénica.

Un grupo de autores reviso los enfoques modernos para
el diagnostico de la El en nifios con enfermedades reu-
maticas. Se presta especial atencion a los signos clini-
cos que pueden estar enmascarados por los sintomas
del proceso reumatico subyacente. Se enfatiza la impor-
tancia de la deteccion temprana de marcadores clave
como fiebre de origen desconocido, alteraciones en el
hemograma (leucocitosis, anemia), resultados positivos
en analisis de sangre bacteriolégicos y la presencia de
hallazgos ecocardiograficos especificos.

Como parte de la estrategia terapéutica, se hace hin-
capié en el uso integrado de farmacos antibacterianos
destinados a destruir los patdgenos de la El. La eleccion
de los antibiéticos depende de los resultados de un ana-
lisis de sangre bacteriolégico y de la sensibilidad de los
microorganismos a los farmacos. En casos tipicos, se
recomienda un tratamiento a largo plazo (de 4 a 6 sema-
nas), a menudo con combinaciones de farmacos de am-
plio espectro, como glucopéptidos y betalactamicos. En
presencia de complicaciones como abscesos valvulares,
eventos tromboembdlicos o insuficiencia cardiaca pro-
gresiva, puede ser necesaria la intervencion quirurgica.

La correccion del tratamiento en pacientes con enferme-
dades reumaticas que toman farmacos inmunosupreso-
res es particularmente dificil, lo que requiere un enfoque
individualizado y la coordinacién de acciones por parte
de un cardiblogo, un infectélogo y un reumatélogo.

Palabras clave: endocarditis infecciosa, enfermedades
reumaticas, pediatria, ecocardiografia, terapia antibac-
teriana, inmunosupresion
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nfectious endocarditis (IE) is a serious disease char-

acterized by inflammation of the inner lining of the

heart and valvular apparatus caused by microorgan-
isms. In pediatric patients with rheumatic diseases, the
risk of developing IE increases significantly due to a va-
riety of factors, including structural changes in the heart,
chronic inflammation, immunosuppressive therapy, and
an increased likelihood of infectious complications.

Rheumatic diseases such as systemic lupus erythema-
tosus (SLE), juvenile idiopathic arthritis (JIA), scleroder-
ma and vasculitis can damage the heart tissue, creating
favorable conditions for the colonization of pathogenic
microorganisms. In addition, prolonged use of gluco-
corticosteroids and immunosuppressants reduces the
body’s ability to fight infections, increasing the vulner-
ability of children to the development of IE".

Despite significant advances in diagnosis and treatment,
IE remains one of the causes of high mortality among
pediatric patients with rheumatic diseases. Early detec-
tion and timely initiation of adequate therapy are key
factors determining the outcome of the disease. How-
ever, the complexity of the clinical picture, the masking
of symptoms by the main rheumatic process, and the
specific features of childhood require the development
of differentiated approaches to the diagnosis, treatment,
and prevention of IE in this group of patients.

The purpose of this work was to consider modern meth-
ods of diagnosis, treatment and prevention of infectious
endocarditis in children with rheumatic diseases, as well
as focusing on the features of management of this condi-
tion in pediatric practice.
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uring the preparation of this study, the-
matic sources have been studied over
the past 20 years. The data obtained
were processed using a number of scientific methods.
The method of literature analysis allowed us to study
relevant publications in domestic and foreign sources,
including articles from peer-reviewed medical journals,
monographs, manuals and clinical recommendations
(for example, ESC, AHA, EULAR). Through this meth-
od, an idea of the current state of the problem was ob-
tained, existing knowledge gaps were identified and key
areas of further research were identified.

The synthesis allowed combining the results of research
on the diagnosis, treatment and prevention of IE in chil-
dren with rheumatic diseases, as well as identifying the
most effective approaches, and comparing various di-
agnostic methods, treatment strategies and approaches
to the prevention of IE in pediatric patients with rheu-
matic diseases made it possible to assess the advan-
tages and disadvantages of each method and propose
optimal solutions.

Using a systematic analysis, the problem of IE was
considered as part of a complex system of interrelated
factors, including the characteristics of the child’s body,
the characteristics of rheumatic diseases, the effects of
immunosuppressive therapy and the nature of the in-
fectious process. Structural and functional analysis was
used to study structural changes in the heart in children
with rheumatic diseases and determine their effect on
the development of IE. The study of the medical histo-
ries of patients with confirmed IE was carried out in or-
der to identify common patterns, features of the course
of the disease and the effectiveness of the treatment
methods used.

An assessment of the reliability and applicability of exist-
ing data was applied to identify contradictions and in-
consistencies in various sources of information, and a
critical approach helped minimize errors and ensure the
scientific validity of the conclusions.

nfectious endocarditis (IE) among children with

rheumatic diseases is an urgent and complex medi-

cal problem that requires special attention from spe-
cialists in various fields of pediatric practice?. The path-
ological process in question is a severe inflammatory
disease of the inner lining of the heart and the valvular
apparatus caused by infection, and can lead to serious
complications, including valve dysfunction, thrombo-
embolic events, and progressive heart failure. Children
with predisposing conditions such as congenital heart
defects, systemic lupus erythematosus (SLE), juvenile
idiopathic arthritis (JIA), or other inflammatory connec-
tive tissue diseases are particularly vulnerable. Predis-
posing conditions and risk factors for the development
of infectious endocarditis (IE) in children with rheumatic
diseases are shown in Table 1.

In patients with rheumatic diseases, the risk of develop-
ing IE increases due to several factors. First, chronic in-
flammation and immune disorders can contribute to en-
docardial damage, creating favorable conditions for the
colonization of microorganisms. Secondly, many of these
patients receive long-term immunosuppressive therapy,
which reduces the body’s ability to resist infections. Third-
ly, the presence of congenital heart defects or secondary
cardiac changes, often observed in rheumatic diseases,
additionally increases the likelihood of developing IE2.

Masking the clinical manifestations of IE with symptoms
of the underlying rheumatic process is particularly diffi-
cult, which makes early diagnosis difficult. Fever, fatigue,
weight loss, and other nonspecific symptoms may be
mistakenly attributed to the activity of rheumatic disease,
delaying the initiation of adequate treatment. This high-
lights the need for high clinical alertness and the use of
modern diagnostic methods such as echocardiography
and bacteriological blood testing*.

Thus, IE in children with rheumatic diseases requires
an integrated approach, including timely diagnosis, ad-
equate treatment and strict prevention. The solution to
this problem depends on close collaboration between
cardiologists, infectious disease specialists, rheumatolo-
gists and other specialists, as well as on improving exist-
ing patient data management protocols.

The presence of rheumatic diseases significantly in-
creases the risk of developing infectious endocarditis
(IE) through several pathogenetic mechanisms that are
interrelated and reinforce each other. The main factors
contributing to the occurrence of IE in this category of
patients are endocardial damage, immune dysregula-
tion, and chronic inflammatory activity.

Rheumatic diseases such as systemic lupus erythe-
matosus (SLE), juvenile idiopathic arthritis (JIA), and
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vasculitis can damage cardiac structures, including the
endocardium and valvular apparatus. Chronic inflamma-
tion causes microtrauma of the endocardium, scarring or
fibrous changes that serve as the basis for the attach-
ment of microorganisms®. For example, Liebman-Sachs
endocarditis often develops in SLE, which creates favor-
able conditions for secondary bacterial colonization.

Rheumatic diseases are characterized by a violation of
immune homeostasis, which can manifest itself as hy-
peractivation of the immune system and its suppression
(for example, when using immunosuppressive therapy).
In the first case, the likelihood of local tissue damage
increases, and in the second case, the body’s ability to
resist infections decreases. Glucocorticosteroids, cyto-
statics, and biologics used to treat rheumatic diseases
suppress the body’s natural defenses, making the pa-
tient more vulnerable to bacterial infections, including IE.

Chronic inflammation, characteristic of rheumatic dis-
eases, creates a systemic inflammatory environment
that promotes the formation of blood clots, changes in
the vascular endothelium and increased tissue perme-
ability. This creates conditions for the migration of micro-
organisms from the bloodstream to the damaged areas
of the endocardium. In addition, inflammatory mediators
(cytokines, chemokines) can modulate bacterial adhe-
sion to the surface of endocardial cells, contributing to
the development of the infectious process®.

A group of specialists conducted a retrospective analy-
sis of the medical records of 350 children with rheumatic
diseases. According to the study, the following results
were obtained: in patients with systemic lupus erythe-
matosus (SLE), the risk of developing IE was 4.5% high-
er compared with the control group without rheumatic
diseases. Taking glucocorticosteroids for more than 6
months increased the risk of IE by 3.8 times. Congenital
heart defects in children with SLE were associated with
an eightfold increased risk of IE.

A multicenter prospective study of 250 children with ju-
venile idiopathic arthritis (JIA) revealed that during the

follow-up period (5 years) IE was diagnosed in 3.2% of
patients. The most common predisposing factors were
the use of biological drugs (TNF-a inhibitors) and the
presence of cardiac dysfunction. Fever of unknown ori-
gin was the first symptom in 75% of patients with IE®.

In a randomized controlled trial (RCT) involving 400 chil-
dren with rheumatic heart disease, it was determined
that the group receiving antibacterial prophylaxis before
dental procedures showed a 68% reduction in the risk of
IE compared with the control group. The incidence of IE
was 0.5% in the group with prophylaxis versus 1.8% in
the group without it°.

According to the European Society of Cardiology (ESC),
the incidence of IE among children is about 1-3 cases
per 100,000 people per year. However, among patients
with rheumatic diseases, this figure increases to 10-15
cases per 100,000 people. In the United States, accord-
ing to the American College of Rheumatology (ACR),
children with SLE have a 7-fold higher risk of develop-
ing IE than their healthy peers. In low-income countries,
where access to quality medical care is limited, mortal-
ity from IE among children with rheumatic diseases can
reach 40%1".

The data from randomized and prospective studies em-
phasize the importance of early diagnosis, adequate
prevention, and timely treatment of IE in children with
rheumatic diseases. Factors such as prolonged immu-
nosuppressive therapy, the presence of congenital heart
defects, and the activity of the underlying rheumatic pro-
cess are particularly significant™.

The diagnosis of infectious endocarditis (IE) in children
with rheumatic diseases is a difficult task, since the clini-
cal manifestations of IE can be masked by symptoms of
the underlying rheumatic process. The modern diagnos-
tic strategy includes an integrated approach combining
clinical examination, laboratory tests and instrumental
methods. Modern approaches to the diagnosis of infec-
tious endocarditis (IE) in children with rheumatic diseas-
es are presented in Table 2.

Table 1. Predisposing conditions and risk factors for the development of infectious endocarditis (IE) in children with rheumatic diseases

Category Predisposing conditions/risk factors

Explanation of the risk mechanism

- congenital heart defects (CHD): valve stenosis, defects of the atrial
Cardiological or interventricular septum

Disruption of normal blood flow creates mechanical injury to the
endocardium, contributing to the adhesion of microorganisms.

factors - coronary heart disease or post-infarction changes

Myocardial damage and valve dysfunction increase the risk of colonization

- prosthetic valves or previous endocarditis

by pathogenic microorganisms
Artificial materials or scarring serve as an additional substrate for bacterial

- systemic lupus erythematosus (SLE)

attachment _ — -
Chronic inflammation can cause pericarditis, endocarditis, and valve

dy: i
Inflammatory processes can affect cardiac structures, increasing their

Rheumatic

diseases - juvenile idiopathic arthritis (JIA)
- scleroderma, vasculitis, microscopic poliangiitis and other systemic
connective

Inflammatlon of blood vessels and cardiac structures creates favorable

tissue diseases
Immunological - immunosuppressive therapy (glucocorticosteroids, cytostatics,

factors |_biological drugs)

conditions for infection
Suppressmn of the immune system incr the likelihood of infectious

- primary or secondary immunodeficiency

mplications, including |E.
Reducing the effectiveness of the immune response makes the body more

Invasive - vascular catheterization, including central veins

vulnerable to infections
Invasive medical procedures increase the risk of introducing

procedures
- dental procedures, surgical interventions

microorganisms into the bloodsiream
Microorganisms from the oral cavity or other areas can enter the

bloodstream and colonize the damaged endocardium

Demographic and| - age (newborns and young children with an unformed immune
|__social factors | system)

Childhood is characterized by increased susceptibility to infections.

- socio-economic factors: limited access to quality medical care,

insufficient hygiene

The deterioration of living conditions can contribute to the development of

infections and delay diagnosis




Table 2. Modern approaches to the diagnosis of infectious endocarditis (IE) in children with rheumatic diseases

Category Diagnostic methods Application features
-fever of unknown origin
Clinical - new heart murmurs Identification of characteristic clinical manifestations that may be masked
assessment | —signs of thromboembolism by the underlying rheumatic process.
- peripheral signs of IE
-general blood test (anemia, leukocytosis, ESR, )
- assessment of inflammatory markers.
Laboratory | CRP) ) )
) ) . . - confirmation of the pathogen through blood cultures.
diagnostics | - bacteriological blood test ) ) ) )
) . - detection of microorganisms in forms of IE.
- PCR diagnostics
Instrumental - Transthoracic echocardiography (TTE) - visualization of the valve apparatus and identification of vegetation
diaanostics | - transesophageal echocardiography (TEE) patterns.
g - CT, MRI, PET/CT — assessment of extravalvular complications and infection activity.
The main criteria:
- positive results of bacteriological crops
Diagnostic + Echocardiographic findings. Secondary criteria: The diagnosis is made in the presence of two main or one main and
criteria * Predisposing conditions three secondary criteria.
- febrile temperature
* vegetation phenomena.
) . - exclusion of IE in case of unexplained symptoms;
) - high clinical alertness ) . )
Special - o ] - the difference from the activity of the rheumatic process
- differential diagnosis . . . ) ) . ) o
aspects L . - interaction of a cardiologist, an infectious disease specialist and a
- coordination between specialists. )
rheumatologist.

The clinical manifestations of IE can be nonspecific and
often overlap with symptoms of rheumatic diseases such
as fever, fatigue, arthralgia, and skin rashes. However,
there are characteristic signs that should alert the doctor.
Persistent or intermittent fever without an obvious cause
may be an early signal of IE. In patients with rheumatic
diseases, fever is often considered a consequence of
the activity of the underlying process, so it is important
to exclude infection. A change or appearance of a new
cardiac murmur (especially in the presence of a previous
heart defect) requires a thorough examination, which
may indicate valvular endocarditis'2.

Painful nodules on the fingers, subnuclear hemorrhages,
strokes, or acute abdominal syndromes can be caused
by thromboembolic complications of IE.

Laboratory tests play a key role in the diagnosis of IE,
especially when the clinical picture is ambiguous. Ane-
mia, leukocytosis with neutrophil shift, elevated ESR and
the level of C-reactive protein (CRP) may indicate an in-
flammatory process. However, these changes are also
typical for rheumatic diseases, which complicates their
interpretation.

Blood cultures remain the gold standard for confirming
the diagnosis of IE. At least three blood samples should
be taken within 24 hours before starting antibiotic ther-
apy. In children with rheumatic diseases taking immu-
nosuppressive drugs, the sensitivity of cultures may be
reduced due to suppression of the immune system.

Echocardiography is the main instrumental method for

visualizing changes in the valve apparatus and detect-
ing vegetation. Transthoracic echocardiography (TTE)
is the primary method for detecting large vegetation (>5
mm). However, in children with small vegetation or lim-
ited visualization accessibility, TE may not be sensitive
enough. Transesophageal echocardiography (TEE) is
the method of choice for a detailed examination of the
valve apparatus. TEE allows to identify small vegetation
(<5 mm), valve abscesses, leaf perforation and tissue
prolapse.

Computed tomography (CT) is useful for assessing ex-
travalvular complications of IE, such as myocardial ab-
scesses or paravalvular infections. Magnetic resonance
imaging (MRI) provides more detailed information about
the condition of the myocardium and vascular system.
Positron emission tomography (PET/CT) can be used to
assess the activity of the infectious process, especially if
chronic or recurrent endocarditis is suspected.

To standardize the diagnosis of IE, modified Duke crite-
ria are used, which include clinical, laboratory, and in-
strumental indicators. Among the main ones:

— positive results of bacteriological blood cultures cor-
responding to |IE pathogens;

— echocardiographic findings (vegetations, abscesses,
neoplasms on valves)'.

Among the secondary ones:

— predisposing conditions (for example, congenital heart
defects, rheumatic diseases);
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— febrile temperature (>38°C);

— vegetative phenomena (cardiac murmurs, thromboem-
bolic complications, peripheral signs of IE);

— negative results of bacteriological crops with a high
clinical probability of IE.

The diagnosis of IE is made in the presence of two main
criteria or one main and three secondary criteria.

In children with rheumatic diseases, the diagnosis of
IE requires special attention to the following points. If
new symptoms appear (fever, heart murmurs, thrombo-
embolic events), it is necessary to exclude IE, even if
they seem to be related to the underlying disease™. It is
important to distinguish IE from other conditions, such
as rheumatic process activity, systemic infection, or re-
sponse to immunosuppressive therapy. Close collabora-
tion between a pediatrician, a cardiologist, an infectious
disease specialist, and a rheumatologist is required for a
comprehensive data analysis'®.

Modern approaches to the diagnosis of IE in children
with rheumatic diseases are based on a combination of
clinical examination, laboratory tests and instrumental
methods. Special attention is paid to identifying hidden
signs of IE, which may be masked by symptoms of the
underlying rheumatic process'®. Early detection and ac-
curate diagnosis of IE are critically important to prevent
serious complications and improve treatment outcomes.

Evaluation of the effectiveness of diagnostic methods
for detecting IE in children with rheumatic diseases is
based on several key parameters: sensitivity, specificity,
accuracy, and clinical applicability. Specialists in the field
of cardiology, infectious diseases and rheumatology give
a positive assessment of modern approaches, however,
they note certain limitations, especially in the context of
masking symptoms by the main rheumatic process'”.

Clinical signs of IE, such as fever of unknown origin, new
heart murmurs and peripheral manifestations, are impor-
tant markers, but their sensitivity is reduced in patients
with rheumatic diseases due to the similarity of symp-
toms. The low specificity of clinical signs (for example,
fever may be caused by the activity of the rheumatic
process) requires additional studies to confirm the diag-
nosis. According to experts, clinical diagnosis should be
considered as the first step but may not be sufficient for
a final verdict. It requires correlation with laboratory and
instrumental data.

Bacteriological blood examination shows high sensitivity
(~80-90%) when three consecutive blood samples are
performed correctly before starting antibacterial therapy.
This study has a high specificity (>95%) if the results are
confirmed by repeated cultures. However, sensitivity to
patients with previous antibiotic therapy may decrease
by up to 50%.

Molecular genetic methods (MGM) increase the prob-
ability of detecting pathogens even with negative blood
culture results (up to 95% of cases). High specificity al-
lows the identification of specific microorganisms, which
is important for the selection of targeted therapy. MGM is
considered an indispensable addition to traditional bac-
teriological methods, especially in complex cases.

The modified Duke criteria demonstrate a sensitivity of
about 85-90% when applied correctly. The specificity is
over 95%, which makes them a reliable tool for stan-
dardizing diagnostics.

In the case of rheumatic diseases, it may be difficult to
interpret secondary criteria (for example, fever or ane-
mia may be associated with the main process). The
Duke criteria remain the basis for the diagnosis of |IE but
require adaptation to take into account the characteris-
tics of pediatric patients with rheumatic diseases™®.

Modern methods of diagnosing IE in children with rheu-
matic diseases are highly effective, especially when us-
ing an integrated approach. However, experts empha-
size the need to take into account the characteristics of
this category of patients, such as masking the symptoms
of the underlying rheumatic process and the effects of
immunosuppressive therapy. Early detection and ac-
curate diagnosis of IE are critically important to prevent
serious complications and improve treatment outcomes.

arly detection of IE is critically important to

prevent serious complications such as valvu-

lar deformities, thromboembolic events, and
heart failure. Timely diagnosis is based on the timely de-
tection of key markers, including fever of unknown ori-
gin, changes in the general blood count (leukocytosis,
anemia), positive results of bacteriological blood tests
and specific echocardiographic findings#.

Fever is one of the earliest and most common signs of
IE. Its presence should alert the doctor, especially if it
lasts more than 7 days for no obvious reason. In children
with rheumatic diseases, fever is often associated with
the activity of the underlying process, which can delay
the diagnosis of IE. Early detection of fever allows you to
suspect an infection and start additional studies, such as
bacteriological blood tests and echocardiography.

An increase in the number of leukocytes with a neutro-
phil shift indicates an inflammatory process. Leukocyto-
sis can occur with the activity of the rheumatic process
or other infections, which reduces its specificity for IE.
The combination of leukocytosis with other clinical signs
(for example, fever or new heart murmurs) increases the
likelihood of a correct diagnosis?'.




Chronic anemia develops due to prolonged inflamma-
tion and blood loss from damaged valves. Anemia is also
characteristic of many rheumatic diseases, especially in
chronic inflammation. The presence of anemia in combi-
nation with other markers (for example, elevated ESR or
CRP) requires a thorough examination for IE.

Bacteriological blood testing remains the gold standard
for confirming the diagnosis of IE. Isolation of the patho-
gen from the blood makes it possible to determine sen-
sitivity to antibiotics and choose an adequate therapy.
However, in patients with previous antibiotic therapy, the
results may be negative. Three consecutive blood draws
before starting antibacterial therapy increase the likeli-
hood of detecting the pathogen and allow targeted treat-
ment to begin.

Transthoracic echocardiography (TTE) helps to identify
large vegetation (>5 mm) or significant structural chang-
es in the valves. The sensitivity of TE is lower with small
vegetation or limited visualization availability.

Transesophageal echocardiography (TEE) is the most
sensitive method for detecting small growths (<5 mm),
valve abscesses, valve perforations, and paravalvular
infections. However, it requires special equipment and
qualified personnel. Echocardiographic findings are one
of Duke’s main criteria for the diagnosis of IE. Their early
detection makes it possible to start treatment before seri-
ous complications develop?.

The presence of one marker (for example, fever) may
not be sufficient to diagnose IE. However, the combina-
tion of several markers (fever + anemia + positive blood
cultures + echocardiographic findings) significantly in-
creases diagnostic accuracy. Early detection of key
markers allows for the initiation of adequate treatment,
minimizing the risk of IE progression and the develop-
ment of complications such as thromboembolic events
or chronic heart failure.

Timely diagnosis and treatment of IE are associated with
better clinical outcomes, including reduced mortality and
improved quality of life for patients®.

Transthoracic (TTE) and transesophageal (TEE) echo-
cardiography are key tools in the diagnosis of infectious
endocarditis (IE), especially in children with rheumatic
diseases. These methods allow not only to identify veg-
etations on the heart valves, but also to assess the func-
tional state of the myocardium, which is critically impor-
tant for making decisions about treatment and predicting
the outcome of the disease. A comparison of TTE and
TEE is presented in Table 3.

Table 3. Comparison of TTE and TEE

Parameter Trar?sthoracic Transgsophageal
echocardiography (TTE) | echocardiography (TEE)
Sensitivity LOW; r;‘zl‘lj;‘\jvmvé‘;j:;ciﬂ)y for 1 High (up to 95%)
Specificity High with obvious changes Very high
Invasiveness Non-invasive Minimally invasive
Availability Widely available It requires special

equipment and skills

Convenience for

the patient More comfortable

May cause discomfort

The method of choice in

Use in pediatrics case of suspected IE

The primary method

TTE is a non-invasive method in which sound waves
are used to create an image of the heart through the
chest wall. This method is easy to use and is well toler-
ated by patients. TTE makes it possible to identify large
vegetation (>5 mm) on the valve surface or their struc-
tural changes. The sensitivity of TTE is lower in small
vegetation (<5 mm) or in the presence of technical dif-
ficulties (for example, in overweight patients or with poor
picture quality). TTE provides an opportunity to assess
the general condition of the heart muscle, including the
left ventricular ejection fraction and the degree of valve
dysfunction.

The method helps to identify secondary complications of
IE, such as valve regurgitation or congestive heart failure.

TEE is a more sensitive method in which the sensor is
inserted through the esophagus, which allows you to ob-
tain high—quality images of the internal structures of the
heart due to the shorter distance to the organ. TEE is
significantly superior to TTE in detecting small vegeta-
tion (<5 mm), valve abscesses, leaf perforations, and
paravalvular infections. The method allows for detailed
investigation of extracarvular complications, such as
myocardial abscesses or paraortic abscesses.

TEE provides more accurate data on the state of the
myocardium, especially when assessing regional con-
tractility disorders or the degree of valvular lesions. The
method helps to determine the need for surgical inter-
vention, for example, with significant regurgitation or pro-
gressive valve dysfunction.

TTE is usually used as the first step to quickly assess the
presence of vegetation or valve structural changes. If the
results of TTE are unclear or there is a high clinical sus-
picion of IE, a TEE is performed to obtain more detailed
information. Both methods make it possible to assess
the degree of valve damage, the presence of regurgita-
tion or stenosis, as well as the general condition of the
heart muscle. TEE is especially valuable for assessing
the progression of the disease and the need for surgical
intervention.

Transthoracic and transesophageal echocardiography
can detect IE at an early stage, which is critically impor-
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tant to prevent serious complications. Echocardiography
can be used to evaluate the effectiveness of antibiotic
therapy or surgical intervention. The data from TTE and
TEE help assess the risk of developing thromboembolic
complications or the progression of heart failure.

The treatment of infectious endocarditis (IE) requires
strict adherence to protocols aimed at destroying the
pathogens of infection and preventing complications?*.
Antibacterial therapy is the main component of disease
management, and the choice of specific drugs depends
on the results of a bacteriological blood test and the
sensitivity of microorganisms to drugs. In typical cases,
long-term therapy (4-6 weeks) is recommended, often
using combinations of broad-spectrum drugs.

At the stage of choosing antibacterial therapy, the results
of a bacteriological blood test make it possible to identify
the specific pathogen that caused IE. Sensitivity testing
helps to select the most effective antibiotics for targeted
therapy?.

While awaiting the results of bacteriological studies,
broad-spectrum antibiotics are prescribed that cover the
most common |E pathogens.

After identifying the pathogen and determining its sensi-
tivity, the treatment regimen is adjusted. The most com-
mon |E pathogens and the corresponding drugs are pre-
sented below:

1) Streptococcus:
— penicillin preparations (penicillin G, ampicillin);

— alternative for patients with penicillin allergy: vanco-
mycin;

2) Staphylococcus:

— methicillin-sensitive staphylococci: oxacillin or sodium
phosphate of deoxyribonucleic acid;

— methicillin-resistant staphylococci: vancomycin, dalba-
facid or tigecycline;

3) enterococci:

— combination of ampicillin or penicillin with aminoglyco-
sides (gentamicin or streptomycin);

4) Gram-negative bacteria:

— carbapenems (meronem, imipenem) or third-genera-
tion cephalosporins (ceftriaxone).

The duration of antibacterial therapy depends on the
type of IE, the patient’s condition, and the presence of
complications?. The combination of antibacterial drugs
provides the following benefits::

— coverage of a wider range of possible pathogens;

— reducing the risk of developing resistance;

— a synergistic effect that increases the activity of drugs
against pathogens.

In children with rheumatic diseases, treatment of IE can
be complicated by a number of factors:

— immunosuppression. Patients taking glucocorticoste-
roids or biologics may have an increased risk of resistant
infections.;

— interaction with other drugs. Possible interactions be-
tween antibacterial agents and immunosuppressants
should be considered.;

— monitoring of organ function. Long-term therapy re-
quires regular monitoring of kidney and liver function,
especially when using nephrotoxic drugs (for example,
aminoglycosides)?.

Surgical treatment may be necessary in the following
cases:

—the presence of valve abscesses or paravalvular infec-
tions;

— progressive heart failure due to significant regurgita-
tion;

— lack of clinical response to antibacterial therapy;
— thromboembolic complications.

The therapeutic strategy for the treatment of infectious
endocarditis includes the complex use of antibacterial
drugs selected based on the results of a bacteriological
blood test and the sensitivity of microorganisms. Long-
term therapy (4-6 weeks) using combinations of broad-
spectrum drugs is the standard, especially for native val-
vular IE%. In children with rheumatic diseases, special
attention is required to the choice of drugs, interaction
with immunosuppressive therapy and monitoring of side
effects. In difficult cases, surgical intervention can be a
vital complement to conservative treatment.

In the presence of complications such as valve ab-
scesses, thromboembolic events or progressive heart
failure, surgical intervention may be required. Correction
of treatment in patients with rheumatic diseases taking
immunosuppressive drugs is particularly difficult, which
requires an individual approach and coordination of ac-
tions by a cardiologist, an infectious disease specialist
and a rheumatologist®.

Regular monitoring of the state of the cardiovascular sys-
tem is an integral part of a comprehensive strategy for
the prevention of infectious endocarditis (IE) in children
with rheumatic diseases. This includes periodic echocar-
diography, timely correction of existing heart defects, as
well as educating parents and medical staff about the
risk factors for developing IE.

Echocardiography allows you to identify structural
changes in the heart valves, which can be caused by




both rheumatic process and other causes. In children
with rheumatic diseases, it is recommended to per-
form transthoracic echocardiography (TTE) every 6-12
months or more often in the presence of predisposing
factors such as systemic lupus erythematosus (SLE) or
vasculitis. Early detection of changes in the valve appa-
ratus helps to prevent the development of serious com-
plications such as stenosis or regurgitation.

Timely correction of congenital or acquired heart defects
reduces the risk of developing IE, since damaged valves
serve as the main site for colonization of microorgan-
isms. Correction can be performed surgically or using
interventional techniques (for example, implantation of
valves or closure of defects).

Education of parents and medical staff is also an impor-
tant aspect. In the process of education, it is necessary
to explain the importance of observing hygiene stan-
dards, especially before dental procedures, as well as a
warning about the need to immediately consult a doctor
if fever, new heart murmurs or other symptoms appear.

During the training of medical personnel, doctors are in-
structed on the specifics of the diagnosis and treatment
of IE in children with rheumatic diseases, as well as re-
minded of the need for antibacterial prophylaxis before
invasive procedures such as vascular catheterization or
dental manipulations.

Antibacterial prophylaxis is recommended before proce-
dures associated with a high risk of bacteremia (for ex-
ample, tooth extraction, brushing teeth under anesthesia).

For successful prevention of IE, close contact between
various specialists is necessary. Thus, the cardiolo-
gist evaluates the state of the cardiovascular system
and plans the correction of defects. The rheumatolo-
gist monitors the activity of the rheumatic process and
selects safe treatment regimens. The dentist performs
the necessary procedures taking into account the risk
of developing IE. The pediatrician provides general su-
pervision of the child and coordinates the actions of all
specialists®.

Regular monitoring of the cardiovascular system, includ-
ing periodic echocardiography and timely correction of
heart defects, plays a key role in the prevention of infec-
tious endocarditis in children with rheumatic diseases.

nfectious endocarditis (IE) poses a serious threat

to the health and life of children with rheumatic dis-

eases, as these patients have an increased risk of
developing this condition due to a combination of predis-
posing factors such as structural changes in the heart,
chronic inflammation, and immunosuppressive therapy.
The diagnosis of IE in this group of patients is compli-
cated by the masking of clinical signs by the underlying
rheumatic process, which requires high clinical alertness
and the use of modern diagnostic methods.

Successful management of IE requires an integrated ap-
proach, including early diagnosis, adequate treatment,
and effective prevention. Modern diagnostic methods,
such as transthoracic and transesophageal echocar-
diography, bacteriological blood tests and molecular
genetic tests, make it possible to detect the disease in
a timely manner, even at early stages. The therapeutic
strategy is based on long-term antibacterial therapy (4-6
weeks), often using combinations of broad-spectrum
drugs. In difficult cases, especially in the presence of
valve abscesses, thromboembolic events or progressive
heart failure, surgical intervention may be required.

Prevention of IE plays a key role in reducing morbidity
among children with rheumatic diseases. It includes reg-
ular monitoring of the state of the cardiovascular system
using periodic echocardiography, timely correction of ex-
isting heart defects and antibacterial prophylaxis before
invasive procedures. Educating parents and medical
staff about the risk factors for developing IE contributes
to early detection of symptoms and timely initiation of
treatment.

It should be noted that the successful management of
IE in children with rheumatic diseases requires close
cooperation between cardiologists, infectious diseases
specialists, rheumatologists and other specialists. An
integrated approach based on modern diagnostic tech-
nologies, targeted antibacterial therapy and active pre-
vention can significantly reduce the risk of complications
and improve treatment outcomes.
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