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ABSTRACT

Background: We tried to understand roles of sys-
temic disorders in the pathophysiology of rheumat-
ic heart disease (RHD).

Methods: All patients who applied to the Internal
Medicine Units were included.

Results: We detected 29 females and 20 males with
RHD. Their mean ages were 42.7 versus 33.0 years,
respectively (p= 0.016). There were 26 cases with
sickle cell diseases (SCDs), two cases with rheuma-
toid arthritis (RA), two cases with systemic lupus
erythematosus (SLE), one case with juvenile rheu-
matoid arthritis (JRA), one case with common vari-
able immunodeficiency, one case with celiac sprue,
two cases with cirrhosis, and one case with chronic
renal disease. In other words, there were associated
systemic pathologies in 73.4% of RHD patients. Mi-
tral valve was involved in 41.3%, mitral and aortic
valves were involved in 26.0%, mitral and tricus-
pid valves were involved in 17.3%, aortic valve was
involved in 8.6%, and all of the three valves were
involved in 6.5% of the cases. In another definition,
mitral, aortic, and tricuspid valves were involved
in 91.3%, 41.3%, and 23.9% of cases, respectively.
Interestingly, tricuspid valve was never involved
alone, instead always together with mitral valve.

There were 69.3% of patients with mitral regurgi-
tation, 26.5% with aortic regurgitation, 22.4% with
tricuspid regurgitation, 20.4% with mitral stenosis,
and 18.3% with aortic stenosis.

Conclusion: Systemic disorders including SCDs,
RA, SLE, and JRA induce chronic inflammatory
processes on vascular endothelium in the whole
body, and terminate with an immunosuppression by
several mechanisms that may be the cause of higher
prevalence of RHD together with such disorders.
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Introduction

Chronic endothelial damage may be the major cause of aging by
inducing disseminated tissue hypoxia all over the body. Much
higher blood pressure (BP) of the afferent vasculature may be
the major underlying cause, and probably whole afferent vas-
culature including capillaries are mainly involved in the proc-
ess. Some of the well-known accelerators of the inflammatory
process are physical inactivity, excess weight, smoking and
alcohol for the development of irreversible consequences in-
cluding obesity, hypertension, diabetes mellitus, cirrhosis, pe-
ripheric artery disease (PAD), chronic obstructive pulmonary
disease (COPD), chronic renal disease (CRD), coronary heart
disease (CHD), mesenteric ischemia, osteoporosis and stroke.
They were researched under the title of metabolic syndrome in
the literature, extensively (1-4). Similarly, sickle cell diseases
(SCDs) are severe and chronic inflammatory processes on vas-
cular endothelium, terminating with end-organ insufficiencies
in early years of life. Hemoglobin S causes loss of elastic and
biconcave disc shaped structures of red blood cells (RBCs).
Probably loss of elasticity instead of shape is the main problem
since sickling is rare in peripheric blood samples of the SCDs
with associated thalassemia minor and human survival is not
so affected in hereditary spherocytosis or elliptocytosis. Loss
of elasticity is present during the whole lifespan, but exagger-
ated with various stresses of the body. The hard RBCs induced
severe and chronic vascular endothelial damage, inflammation,
edema, and fibrosis terminate with tissue hypoxia all over the
body (5, 6). Capillary systems may mainly be involved in the
process due to their distribution function for the hard bodies.
In another definition, metabolic syndrome is an accelerated
atherosclerotic process, and SCDs are an accelerated metabolic
syndrome. We tried to understand roles of systemic disorders
in the pathophysiology of rheumatic heart disease (RHD).

Material and Methods

The study was performed in Internal Medicine Units of the
Dumlupinar and Mustafa Kemal Universities between August
2005 and July 2016. All patients applied to the Internal Medicine
Units were included into the study. The SCDs were diagnosed
with hemoglobin electrophoresis performed via high perform-
ance liquid chromatography. A complete physical examination
of all study cases was performed by the same internist. A check
up procedure including fasting plasma glucose, creatinine, he-
patic function tests, markers of hepatitis viruses A, B, C and
human immunodeficiency virus, a posterior-anterior chest x-
ray film, an electrocardiogram, a Doppler echocardiogram both
to evaluate cardiac walls and valves and to measure systolic BP
of pulmonary artery, and an abdominal ultrasonography were
performed for all cases. CRD is diagnosed with a persistent se-
rum creatinine level of 1.3 mg/dL in males and 1.2 mg/dL in fe-
males. Cirrhosis is diagnosed with physical examination, liver
function tests, ultrasonographic evaluation, and tissue samples
in case of requirement. RHD is diagnosed with the echocardio-
graphic findings. Patients with rheumatoid arthritis (RA) are
classified with the criteria of early rheumatoid arthritis (ERA)
(7). The ERA criteria include a morning stiffness of 30 min-
utes or longer, arthritis of three or more joint areas, arthritis of
hand joints, positivity of rheumatoid factor (RF), and positivity
of anti-cyclic citrullinated peptide antibody (anti-CCP). RA is

defined by the presence of three or more of the criteria. Sys-
temic lupus erythematosus (SLE) is classified with the criteria
of American College of Rheumatology of 1997 including dis-
coid rash, immunologic features, photosensitivity, neurologic
disorders (headache, depression, seizures, and psychosis), oral
ulcers, malar rash, arthritis, serositis, hematologic disorders
(leukopenia, lymphopenia, thrombocytopenia, and hemolytic
anemia), antinuclear antibodies (ANA), and renal involvement
(proteinuria, low complement, red blood cell casts, granular
casts) (8). Four of them are required for classification but not
for diagnosis. Juvenile rheumatoid arthritis (JRA) is classified,
clinically (9). Common variable immunodeficiency (CVID) is
diagnosed with the clinical history, serum immunoglobulin (Ig)
levels, and exclusion of other possible causes (10). Celiac sprue
is diagnosed by the clinical history, IgA antiendomysial anti-
bodies, and jejunal biopsy in case of requirement (11). Eventu-
ally, all cases with the RHD and their associated disorders were
detected. Independent-Samples t test was used as the method of
statistical analysis.

Results

We detected 29 females and 20 males with the RHD. Their
mean ages were 42.7 = 17.8 (19-77) versus 33.0 + 9.1 (22-55)
years, respectively (p= 0.016). There were 26 cases with the
SCDs, two cases with RA, two cases with SLE, one case with
JRA, one case with CVID, one case with celiac sprue, two
cases with cirrhosis, and one case with CRD. In other words,
there were associated systemic pathologies in 73.4% of the
RHD patients. Mitral valve alone was involved in 41.3%, mitral
and aortic valves were involved in 26.0%, mitral and tricuspid
valves were involved in 17.3%, aortic valve alone was involved
in 8.6%, and all of the three valves were involved in 6.5% of the
cases. In another definition, mitral, aortic, and tricuspid valves
were involved in 91.3%, 41.3%, and 23.9% of cases, respec-
tively. Interestingly, tricuspid valve was never involved alone,
instead always together with mitral valve. There were 69.3% of
patients with mitral regurgitation, 26.5% with aortic regurgi-
tation, 22.4% with tricuspid regurgitation, 20.4% with mitral
stenosis, and 18.3% with aortic stenosis.

Discussion

Chronic endothelial damage may be the leading cause of aging
in human beings. It may be the most common type of vasculitis
all over the world at the moment. Whole afferent vasculature
including capillaries may chiefly be involved in the process.
Much higher BP of the afferent vasculature may be the major
underlying cause by inducing recurrent injuries on endothe-
lium. Therefore the term of venosclerosis is not as famous as
atherosclerosis in the medical literature. Physical inactivity,
excess weight, smoking, alcohol, chronic inflammations, pro-
longed infections, and cancers probably accelerate the process.
Secondary to the chronic endothelial damage, inflammation,
edema, and fibrosis, vascular walls become thickened, their
lumens are narrowed, and they lose their elastic nature which
reduces blood flow and increases systolic BP further. Although
early withdrawal of underlying factors may delay terminal
consequences, after development of cirrhosis, COPD, CRD,
CHD, PAD, or stroke, endothelial changes cannot be reversed
completely due to their fibrotic nature (12).
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SCDs are life-threatening hereditary disorders affecting around
100,000 individuals in the United States (13). As a difference
from other causes of chronic endothelial damage, the SCDs
may keep vascular endothelium particularly at the capillary
level (14), because the capillary system is the main distribu-
tor of the hard RBCs into the tissues. The hard cells induced
severe and chronic endothelial damage, inflammation, edema,
and fibrosis terminate with end-organ insufficiencies in early
years of life. As a result, mean lifespans of the patients were
48 years in females and 42 years in males in the literature (15),
whereas they were 33.3 and 30.8 years, respectively in our pre-
vious study (16). Unfortunately, the great differences may be
secondary to delayed diagnosis, delayed initiation of hydrox-
yurea therapy, and inadequate RBCs supports during medical
and surgical emergencies in Antakya region of Turkey. Actu-
ally, RBCs supports must be given in all medical and surgical
emergencies in which there is evidence of clinical deterioration
in the SCDs (17, 18). RBCs supports decrease sickle cell con-
centration in the circulation, and suppress bone marrow for the
production of abnormal RBCs. So it decreases sickling induced
endothelial damage all over the body. According to our 20-year
experiences, simple RBCs transfusions are superior to the ex-
change. First of all, preparation of one or two units of RBCs
suspensions in each time rather than preparation of six units or
more provides time for clinicians to prepare more units by pre-
venting sudden death of such patients. Secondly, transfusion of
one or two units of RBCs suspensions in each time decreases
the severity of pain, and relaxes anxiety of the patients and
surroundings in a short period of time. Thirdly, transfusions of
lesser units of RBCs suspensions in each time decrease transfu-
sion-related complications in the future. Fourthly, transfusions
of RBCs suspensions in the secondary health centers prevent
some deaths developed during transport to the tertiary centers
for the exchange. Fifthly, transfusions of RBCs suspensions in
the secondary health centers prevent some extra costs on the
health system developed during the exchange in the tertiary
centers. On the other hand, longer survival of females in the
SCDs (15) and longer overall survival of females in the world
(19) cannot be explained by the atherosclerotic effects of smok-
ing and alcohol alone, instead it may be explained by stronger
physical efforts of male sex in life that may terminate with an
exaggerated sickling and an exaggerated chronic endothelial
damage in their bodies (20).

RHD is caused by an autoimmune reaction against Group A
B-hemolytic streptococci. The majority of morbidity and mor-
tality associated with rheumatic fever is caused by its destruc-
tive effects on cardiac valves. It is characterized by repeated
inflammation with fibrinous repair. Fibrosis and scarring of
valve leaflets, commissures, and cusps leads to abnormalities
that can result in valvular stenosis or regurgitation. The val-
vular endothelium is a prominent site of lymphocyte-induced
damage. Normally, T cell activation is triggered by presenta-
tion of the bacterial antigens. In RHD, molecular mimicry re-
sults in incorrect T cell activation, and these T lymphocytes
can go on to activate B cells, which will start to produce self-
antigen-specific antibodies. This leads to an immune response
attack mounted against tissues in the heart that are misidenti-
fied as pathogens. RHD usually occurs after repeated attacks.
Rheumatic fever primarily affects children between the ages of
5 and 17 years. In one third of cases, the underlying Strepto-

coccal infection develops without any symptom. On the other
hand, some patients develop significant carditis that manifests
as congestive heart failure. Unlike typical heart failure, rheu-
matic heart failure responds well to corticosteroids, probably
due to its autoimmune nature. In Western countries, rheumatic
fever has become fairly rare, probably due to the widespread
use of antibiotics. RHD disproportionately affects women of
reproductive age (21). Similarly, it was detected with a female
ratio of 59.1%, and the mean age of females was 42.7 years in
the present study. Rheumatic tricuspid valve dysfunction is the
rarest of all valvular diseases, and is often associated with left-
sided valvular diseases (22). The prevalence of rheumatic tri-
cuspid dysfunction was 8.4% in a previous study (23). In anoth-
er study, rheumatic tricuspid valve disease was detected with a
ratio of 7.7%, and associated mitral valve disease was present
in 99.3% of them (23). Whereas tricuspid valve was involved in
23.9% of cases, and never alone instead always together with
mitral valve involvement in the present study. Mitral valve is
involved in 97% of cases with the RHD (24), and mitral steno-
sis is classically caused by it (25). Similarly, mitral and aortic
valves were involved in 91.3% and 41.3% of cases, respectively
in the present study.

SCDs are severe inflammatory processes terminating with
end-organ insufficiencies in early years of life (26). First of all,
the SCDs are chronic hemolytic anemias in which the normal
lifespan of RBCs decreased from the normal 120 to 15-25 days.
Secondly, the severe and chronic endothelial inflammation all
over the body causes an overlapping chronic disease anemia.
Thirdly, the chronic hemolytic process may even cause folate
and vitamin B12 deficiencies. Furthermore, end-organ insuf-
ficiencies can suppress the immune system of the patients. Fre-
quent acute sinusitis, tonsillitis, and urinary tract infections are
the common causes of painful crises and hospitalizations, and
they can rapidly progress into the severe and life-threatening
infections including pneumonia, meningitis, and sepsis due to
the moderate to severe immunosuppression in such patients
(27). For example, tonsillary hypertrophy is a common physi-
cal examination finding that may be the result of a prolonged
infectious process due to the moderate to severe immunosup-
pression in them (28). Severe and prolonged endothelial in-
flammation induced prominent weight loss and cachexia are
also frequent findings in the SCDs (6). As a result, menarch
is retarded in females with the SCDs (29). Moderate to severe
anemias, autosplenectomy, frequent painful crises, hospitaliza-
tions, invasive procedures, RBCs supports, medications, loss
of appetite, cachexia, prevented normal daily activities, and a
suppressed mood of the body may just be some of the possi-
ble reasons of immunosuppression in the SCDs (30-32). As a
result, the significantly higher prevalence of RHD due to re-
peated bacterial infections should not be an amazing finding in
patients with the SCDs.

RA is characterized by synovial inflammation and hypertro-
phy of the peripheral joints, potentially terminating with pro-
gressive destruction of articular and periarticular tissues (33).
It typically affects small joints of hands and feet, but it can
also affect larger joints (34). Fever, subcutaneous and visceral
nodules, pleural and pericardial effusions, lymphadenopathy,
splenomegaly, cytopenias, and episcleritis are just some sam-
ples of the extra-articular manifestations. Diagnosis is based
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on the clinical history, acute phase reactants, and autoantibod-
ies including RF and anti-CCP (35). The presence of clinical
or subclinical synovitis detected with ultrasonography or mag-
netic resonance imaging is essential for early diagnosis. RA
may also present with a large joint monoarthritis or oligoar-
thritis. In cases presenting with monoarthritis, careful assess-
ment for differential diagnosis is needed, particularly in the
older individuals where other conditions such as gout, calcium
pyrophosphate deposition disease, and osteoarthritis are more
common (36). Early referral of patients with suspected syno-
vitis, particularly in small joints of hands and feet, is impor-
tant in long-term outcomes (37). On the other hand, RA may
mimic many systemic disorders, particularly in young and
middle-aged females due to the extra-articular manifestations.
According to our experiences, the diagnosis of RA requires
trained clinicians who are able to differentiate early symptoms
of RA from other pathologies, particularly from SLE. SLE is
an autoimmune disease, too, and mostly seen in women with
a younger mean age (38). Although the similar clinical presen-
tation types, similar treatment agents, and similar prognosis,
RA may have a lower prevalence in society (2.7% versus 6.0%,
p<0.001), similar prevalences in both genders (50.0% versus
92.3% in females, p<0.001), and higher mean age of onset (44.5
versus 37.0 years, p= 0.038) than the SLE (39). SLE can be dis-
tinguished by the characteristic skin lesions on light-exposed
areas, oral aphthous lesions, nonerosive arthritis, positive an-
tibodies to double-stranded deoxyribonucleic acid (DNA), re-
nal and central nervous system (CNS) involvements, and cy-
topenias (38). Especially clinicians in the Hematology Clinics
should be aware of SLE due to the associated thrombocytope-
nia in differential diagnosis with idiopathic thrombocytopenic
purpura. The sera of most patients contain ANA, often includ-
ing anti-double-stranded DNA antibodies (40). Articular symp-
toms are seen in 90% of patients, and they may exist for years
before the diagnosis (41). For example, the average time from
the onset of symptoms to diagnosis was 5 years in the above
study (38). As a difference from RA, most lupus polyarthritis is
nondestructive in nature. Cutaneous lesions include character-
istic malar butterfly erythema, discoid lesions, and erythema-
tous, firm, maculopapular lesions of face, sun-exposed areas of
neck, upper chest, and elbows. Photosensitivity is seen in 40%
of cases. Generalized lymphadenopathy is also common. CNS
involvement may cause personality changes, stroke, epilepsy,
and psychoses (42). Although the renal involvement may be fa-
tal, the most common manifestation is proteinuria (43). There
were increases in the incidences of renal involvement and neu-
rological symptoms throughout the disease course (38). Early-
stage SLE can be difficult to differentiate from RA if arthritic
symptoms predominate (33-35). Thus, ANA and anti-double-
stranded DNA antibodies should be studied in all patients sus-
pected with RA (36, 37). Similarly, JRA is the most commonly
seen chronic arthropathy before the age of 16 years (9). It is an
autoimmune disorder, too. It can cause fever and anemia, and
can also affect the heart, lungs, eyes, and the nervous system
(9). The main difference between JRA and RA is that some
children with JRA can get complete cure, while adults with RA
usually have lifelong sysmptoms. Additionally, JRA may affect
bone development as well as the child’s growth. Beside that RF
positivity is higher with RA than the JRA. The presence of RF
positivity in the JRA indicates a higher risk of development of
RA in adulthood. Immunosuppressive drugs, mainly the corti-

costeroids and methotrexate, are the major treatment approach-
es for all of the three disorders. On the other hand, chronic
disease anemia, frequent hospitalizations, invasive procedures,
RBCs supports, medications, loss of appetite, cachexia, pre-
vented normal daily activities, and a suppressed mood of the
body may just be some of the possible reasons of immunosup-
pression with such disorders. As a result, the higher prevalence
of RHD due to repeated bacterial infections should not be an
amazing finding in them, too.

As a conclusion, systemic disorders including SCDs, RA, SLE,
and JRA induce chronic inflammatory processes on vascular
endothelium all over the body, and terminate with an immu-
nosuppression by several mechanisms that may be the cause of
higher prevalence of RHD together with such disorders.
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