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Abstract
Acute rheumatic fever (ARF) triggered by Group A Streptococcus bacterium due to post-infectious and
non-supportive pharyngeal infection. Depending on certain conditions, such as genetic predisposition
to the disease, the prevalence of various cases of rheumatism and socioeconomic status in different
regions, ARF can have different clinical manifestations. The disease typically manifested by one or more
acute episodes, whereas 30-50% of all repeated ARF status can result in chronic rheumatic heart disease
(RHD) with gradual and irreversible heart valve damage and also have been found to be correlated with
a raised risk of myocardial infarction (MI), cardiovascular disease (CVD) and dyslipidemia. The RHD
is the only long-term consequence of ARF and the most serious. The development to chronic RHD is
determined by many factors, most notably the frequent episodes of rheumatic fever (RF). The RHD is
known socially and economically as being the most frequent heart disease in vulnerable populations.
H. pylori infection has been proposed to be involved RHD greater than that of the normal healthy
people. H. pylori can be considered as one of the probable risk factor for RHD. It was concluded that,
patients with H. pylori should be advised to follow up in cardiology clinics to avoid any complications.
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Introduction
Acute rheumatic fever (ARF) is triggered
by an immune reaction to Group A Streptococcus
pharyngeal infection 1. Depending on certain
conditions, such as genetic predisposition and
socioeconomic status, ARF can have different
clinical manifestations2. The disease is typically
manifested by one or more acute episodes,
whereas 30-50% of all repeated ARF status
can result in chronic rheumatic heart disease
(RHD) with gradual and irreversible heart valve
damage3-4. The development of chronic RHD is
determined by many factors, most notably the
frequent rheumatic fever episodes. RHD is known
socially and economically as the most frequent
heart disease in vulnerable populations1-5. RHD
has become rare in developed countries, but
it is still a public health problem in developing
countries6. It is estimated that more than 282,000
new RHD cases and 233,000 RHD-related deaths
are reported annually7. Over the past 25 years,
the association between infection caused by
pathogen and autoimmunity has progressively
been identified8.
Carditis
The most intense RF manifestation
develops within three weeks of GAS infection. It
is pericarditis: Endocarditis usually present, mitral
regurgitation is the most common pathology
in RF, manifested by an apical systolic murmur.
In about 50% of cases, it may be accompanied
by basal diastolic murmur due to aortic
regurgitation8. Myocardial disease with atrioventricular conduction disturbances or congestive
heart failure and rare pericarditis (5%). Cardiac
involvement seen in about 50% of 17 patients
with ARF and about 70% using echocardiography.
Doppler echocardiography should use as an
adjunct technique to confirm clinical auscultatory
findings; however, it should not be used as a
major or minor endpoint to diagnosing carditis
associated with ARF9.
Epidemiology
The incidence of ARF and its long-term
squeal, RHD, is low in high-income countries,
mainly due to the region’s improved socioeconomic situation, population and effective
infection control with Penicillin Benzathine G (BPG)
(9). However, RHD remains a significant concern
in a few developed countries, such as Australia
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and New Zealand, especially among indigenous
populations, such as Aboriginal Australians,
mainly due to inadequate access to health care
resources10. RHD remains a major public health
problem, in low and middle-income countries due
to overcrowding, poor hygiene and poor adherence
to secondary prophylaxis11 An interesting example
is Brazil, which has experienced an impressive
reduction in the incidence and mortality of RHD14,
while its prevalence (1 to 7 cases / 1000) remains
high when compared to developed countries
(0.1–0.4 cases / 1000 schoolchildren)13.
Risk factors
Age and sex
The incidence of early ARF cases is higher
in children aged 5 to 14 years, although the first
episodes occur in young children, with cases of
ARF being reported in children aged 2 to 3 years15.
The early episodes can also occur in adolescents
and the elderly in some cases >30 years of age are
rare. In contrast, recurring episodes often affect
slightly older children, adolescents and young
adults, are rarely to be seen beyond 35 to 40
years of age. RHD is a chronic disease, although it
occurs in children. Their prevalence is highest in
adulthood, usually between 25 and 45 years of age
(16).In most populations, ARF is equally common
amongst men and women. However, RHD occurs
more frequently in women, with a relative risk
of 1.6 to 2.0 compared to men. Besides, these
gender differences may be more significant in
adolescents and adults than in children17. RHD
during pregnancy is recognizably increasing.
Indeed, data from South Africa and Senegal
suggests that rheumatoid disease is one of the
leading causes of indirect obstetric deaths, which
in turn accounts for 25% of all maternal deaths
in developing countries18. This effect is related
to the worsening of a pre-existing disease due to
hemodynamic changes during pregnancy rather
than increased sensitivity to ARF or RHD due to
pregnancy.
Environmental factors
Environmental factors can explain the
vast majority of the differences in risk between
populations worldwide. The relative contribution
of each of these individual risks is difficult to
clarify as many of them overlap, and most of it
linked to poverty and economic disadvantage19.
Household crowding is also a very plausible risk
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factor for ARF, as it increases the number of
useful breeds for infections in the household.
Household congestion can manifest itself in several
ways, including high household occupancy, lack
of rooms or space for the number of residents
and sharing of beds. In New Zealand, household
overload has been identified as a risk factor for
other bacterial diseases, including meningococcal
disease,pneumonia in children and tuberculosis20.
Current data clearly show a connection between
ARF and RHD and household overload21.
Molecular Mimicry
Molecular mimicry in ARF occurs due
to alpha-helical protein structures found in M
protein and N-acetyl-beta-D glucosamine, the
carbohydrate antigen of S. pyogenes cross-reaction
with cardiac myosin, myocardium, and valves.
Cross-reactive antibodies cause upregulation of
vascular cells adhesion molecule 1, which results in
the adhesion of CD4 + T cells to the endothelium,
and then the cells enter the valve22. Inflammation

occurs when T cells release g-IFN due to TH1
response, leading to neovascularization and
other T cell recruitment23. T cells infiltrate heart
valves and cause scarring due to inflammation of
the endothelium surrounding the valve24. Also,
autoantibodies against collagen that are not
crossreactive may form because of the release of
collagen from damaged valve during RHD or to
responses to collagen bound in vitro by certain
serotypes of streptococci.
Microbiological Characteristics
Phenotypic characteristics
The structure of H. pylori as shown in
fig (2), was originally thought to be a species
belonging to the genus Campylobacter and was
first named Campylobacter pyloridis, which
was later corrected to Campylobacter pylori(C.
pylori)24. Members of the genus Helicobacter
described in 1989. They colonize the stomach and
intestines of man and certain animal species (fig 3).
Helicobacter is a gram-negative, microaerophilic

Fig. 1. Immunologic aspects of RHD (Penelope et al.,2009)

Fig. 2. Structure of H. pylori
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Fig. 3. Main route of H. pylori infection

curved bacillus that has an outer membrane and
4 to 8 polar flagella protected by a lipid structure.
They produce urease, catalase and cytochrome
oxidase. Urease increases the bacterial virulence
of H. pylori because it converts urea into NH3 and
H2O, which alkalizes the surrounding acid. Other
factors are lipase, adhesins, catalase, plateletactivating factor, CagA and VacA25. Samples for
culture obtained from the gastric mucosa. Extragastric samples obtained from dental plaque,
rectum, bladder and esophagus. The time required
for colony formation varies from four to seven
days. Usually, this microorganism is grown in blood
serum and antibiotics26.
Infection transmission and re-infection
The possible relationship between
the expansion of H. pylori in three-generation
households in a rural Japanese town amongst
children and grandparents was investigated27.
Journal of Pure and Applied Microbiology

Based on these results, the spread of H. pylori
in 3-generation households occurs not only
through transmission from mother to infant but
also through the route from grandmother to
children. Interestingly, having an infected father
or grandfather was not a significant indicator of
children being associated with the infection. For
people infected with H. pylori, the spontaneous
resolution of infection with new strains has
been documented following eradication28. The
recurrence of infection after eradication for the
five years amounted to 48.6% and new infections
in individuals who previously tested negative in
the span 10-year period amounted to 38.7% 29
Rheumatic heart disease (RHD) is a
condition in which the heart valves irreversibly
damaged by rheumatic fever (RF). Harm to the
valves of the heart can occur immediately after an
untreated or under-treated streptococcal infection,
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like a sore throat or scarlet fever. It is a systemic
disease of the autoimmune response to group
A Streptococcus (GAS) derived from genetically
sensitive individuals. The immune response
causes an inflammatory disease in the body that
can lead to persistent valve damage (fig 1). RHD
has an increased risk of complications such as a
defect of the heart refers to arrhythmias such as
atrial fibrillation, stroke, infective endocarditis and
premature death19. RHD in children and teenagers
around the world is the leading trigger of heart
disease. Determination of antibodies to combat
the extracellular products of streptococci is of
great importance in clinical practice and for the
epidemiological study of streptococcal infections
and their consequences. The determination of
antistreptolysin-O (ASO) can be of great help in the
diagnosis because its values reach high values in
the presence of important clinical manifestations,
decreasing regardless of the subsequent course
of the disease. The etiology of most autoimmune
diseases is not well defined. Certain factors,
including genetics and environmental toxins, can
influence or promote autoimmunity30.
Inappropriate immune activation that
targets autoantigens causes long-lasting 90
pathologies that result in an individual subjected
to varying degrees of autoimmune disease. Certain
pathogens are thought to be correlated with the
pathogenesis of autoimmune diseases .These
infectious agents cause autoimmune diseases
through various mechanisms. Many bacterial
infections have been linked to the development
of autoimmune-like responses and constitute
a critical clinical problem. Helicobacter pylori
(H. Pylori) is a worldwide prevalent pathogenic
bacterium that causes gastritis, peptic ulcers
and/or gastric malignancies to varying degrees
. Because infection with H. Pylori is particularly
common in developing countries, the infection
may be affected by certain health disorders.
Therefore, the population status of H. pylori
infection, particularly in patients suffering from
gastrointestinal diseases, should be monitored. H.
pylori is one of the most popular and widespread
bacterial infection31. The prevalence rates vary
according to public health standards, as infection
with H. pylori is more common in “developing
countries” compared to “developed countries”.
H. pylori have different strains that are involved
Journal of Pure and Applied Microbiology

in different triggers of infection . The present
investigation aimed to investigate the association
of H. pylori infection and rheumatic heart disease.
This might encourage further investigations to
include H. pylori treatment in the prophylaxis of
rheumatic heart disease. Antistreptolysin O (ASO)
it is an antibody produced against streptolysin
O, which is an immunogenic, oxygen-destructive
hemolytic toxin produced by streptococci. The
most common antibodies produced by the
immune system are ASO and anti-DNase group
B .High levels may demonstrate a previous or
91 current infection. Historically, it was the first
bacterial marker to diagnose and monitor RF or
scarlet fever. The most common inflammatory
indicators used to evaluate patients with suspected
septic arthritis, osteomyelitis and RF were CRP and
ESR. Serum CRP producing by the liver has already
been reported as a reliable marker of oxidative
stress and systemic inflammation32. The CRP is
not only an indicator of the acute phase response
that is the main process but can also aggravate
existing tissue damage. The concentration of CRP
increased during inflammation in the body. It is
not a specific test. Erythrocyte sedimentation rate
(ESR) is a non-specific indicator of disease activity
and most commonly used by physicians to aid in
the diagnosis and follow-up of many inflammatory
disorders and used ESR levels on a large scale as
an indicator of the acute phase response in the
immune-inflammatory diseases, including RD.
However, the response patterns in the acute
phase and the production of cytokines may differ
in various inflammatory diseases; acute phase
changes mainly reflect the presence and severity
of inflammation
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