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Evaluation of Patients with Acute Rheumatic Fever: 
13-Year Experience of a Single Center

Akut Romatizmal Ateş Tanılı Hastaların Değerlendirilmesi: 
13 Yıllık Tek Merkez Deneyimi

Aims: This study aims to retrospectively evaluate acute rheumatic 
fever's epidemiological and clinical characteristics in the Eastern 
Black Sea Region.

Material and Method: Demographic, clinical and laboratory 
characteristics of patients diagnosed with acute rheumatic fever 
in our clinic between January 2005 and December 2017 were 
evaluated from archival records.

Results: Included in the study were 175 patients with a mean age 
of 11±3.52 years (26 months–17 years), with a female/male ratio 
of 1.38. Patients are most frequently presented in February, May 
and August. Carditis was the most common (80%) major finding, 
while arthritis was seen in 51.4% and chorea in 16%. Erythema 
marginatum was present in only one patient. While isolated mitral 
valve involvement (54.3%) was most common in the patients 
with carditis, simultaneous mitral and aortic valve involvement 
was found in 30.7% of the patients, and isolated aortic valve 
involvement in 10%. Tricuspid regurgitation was seen in three 
(2.1%) patients with mitral involvement. Recurrence was detected 
in four (57.1%) of the seven patients who were incompatible with 
secondary prophylaxis. During clinical follow-up, two patients 
underwent mitral and aortic valve replacement. No mortality was 
observed in the patients.

Conclusion: Despite improving socio-economic conditions in 
Turkiye in recent years, acute rheumatic fever remains a significant 
health problem for the Eastern Black Sea Region.

Keywords: Acute rheumatic fever, carditis, children, rheumatic 
heart disease

ÖzAbstract

Fatma İssi Irlayıcı1, Embiya Dilber²

Amaç: Bu çalışmada, Doğu Karadeniz Bölgesi'nde akut romatizmal 

ateşin epidemiyolojik ve klinik özelliklerini retrospektif olarak 

değerlendirmeyi amaçlanmıştır.

Gereç ve Yöntem: Kliniğimizde Ocak 2005 ile Aralık 2017 tarihleri   

arasında akut romatizmal ateş tanısı alan hastaların demografik, klinik 

ve laboratuvar özellikleri arşiv kayıtlarından değerlendirildi.

Bulgular: Çalışmaya yaş ortalaması 11±3,52 yıl (26 ay-17 yıl), kadın/

erkek oranı 1,38 olan 175 hasta dahil edildi. Hastalar en sık Şubat, 

Mayıs ve Ağustos aylarında başvurdu. En sık görülen majör bulgu 

kardit (%80) iken, artrit %51,4, kore ise %16 oranında görüldü. Sadece 

bir hastada eritema marjinatum mevcuttu. Kardit hastalarında en sık 

izole mitral kapak tutulumu (%54,3) görülürken, eş zamanlı mitral ve 

aort kapak tutulumu hastaların %30,7'sinde, izole aort kapak tutulumu 

ise %10 oranında saptandı. Mitral tutulumu olan üç (%2,1) hastada 

triküspit yetersizliği görüldü. Sekonder profilaksi ile uyumsuz olan yedi 

hastanın dördünde (%57,1) nüks tespit edildi. Klinik takip sırasında iki 

hastaya mitral ve aort kapak değişimi uygulandı. Hastalarda mortalite 

görülmedi.

Sonuç: Türkiye'de son yıllarda sosyo-ekonomik koşullardaki iyileşmeye 

rağmen akut romatizmal ateş, Doğu Karadeniz Bölgesi için önemli bir 

sağlık sorunu olmaya devam etmektedir.

Anahtar Kelimeler: Akut romatizmal ateş, kardit, çocuk, romatizmal 

kalp hastalığı
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INTRODUCTION
Acute rheumatic fever (ARF) is a late autoimmune response 
secondary to tonsillopharyngitis due to group A streptococci. 
The disease is characterized by such widespread systemic 
involvement as migratory joint involvement, carditis, chorea, 
erythema marginatum, subcutaneous nodules and fever.[1] 
Although most of the clinical findings in the acute period 
improve with short-term medical treatments, cardiac valve 
damage can be permanent. Rheumatic heart disease is the 
main cause of ARF-related mortality and morbidity.[2] Deaths 
are most common in low- and middle-income countries.[3] 
In developed countries, the frequency of ARF and the 
prevalence of rheumatic heart disease developing secondary 
to the disease have decreased significantly since the 20th 
century.[4] This decrease has been associated with improved 
medical care, the widespread use of benzathine penicillin in 
the treatment of streptococcal tonsillopharyngitis, a decrease 
in the number of households and other socioeconomic 
improvements.[5] 
According to the latest Jones criteria, which were revised 
due to differences between countries, populations with ARF 
frequency ≤2/100,000 in school-age children, and rheumatic 
heart disease prevalence ≤1/1000 at all ages were low-risk; 
others were defined as moderate- to high-risk. In addition, 
it has been suggested that populations for which sufficient 
reliable epidemiological data are not available should be 
included in the moderate- to high-risk group.[6] 
There is limited data on the incidence of ARF in Turkiye, and 
it is in the moderate-high risk group according to the 2015 
Jones criteria.[7] We aimed to evaluate the clinical, laboratory 
results, demographic data and prognosis of the patients who 
were followed up with the diagnosis of ARF in our Pediatric 
Cardiology Clinic between 2005 and 2017. 

MATERIAL AND METHOD
We present here a retrospective analysis of cases diagnosed 
with ARF in our Pediatric Cardiology Clinic between January 
2005 and December 2017. 
The cases included in the study were diagnosed according 
to the modified Jones criteria from 1992 until 2015, and 
according to the revised Jones criteria after 2015. 
The patients’ age at the time of hospital admission, gender, 
month of admission, socioeconomic status, complaint and 
history were ascertained from the records, along with (i) 
whether or not the patient had a history of tonsillopharyngitis, 
(ii) whether or not the patient consulted a doctor for 
tonsillopharyngitis (iii) whether or not antibiotics were 
recommended to the patient (iv) the duration/dose, if 
recommended; and (v) family history of acute rheumatic fever.
Since the start date of the study in January 2005, transthoracic 
echocardiography was performed by a pediatric cardiologist 
in our department on all patients with suspected ARF, as 
well as the presence or absence of a murmur. The criteria 

recommended by the World Heart Federation were used 
to define pathological valve regurgitation and to rate the 
severity of cardiac involvement.[8] 
The hemogram, CRP, ESR, anti-streptolysin O titer and throat 
swab culture results of the patients were recorded. PR 
distance was evaluated from electrocardiogram recordings. 
A single dose of benzathine penicillin was administered to 
all patients as primary prophylaxis, and salicylate was used 
for the treatment of arthritis. In the acute period, strict bed 
rest was applied to all patients. Although steroid treatment in 
mild carditis cases is controversial, our clinical observations 
are that mild carditis did not regress with salicylate, and all 
cases with carditis were treated with steroids. Haloperidol 
treatment was started in all cases diagnosed with chorea. In 
the follow-up, secondary prophylaxis was given to all cases. 
Compliance used for patients receiving regular secondary 
prophylaxis. Recurrence defined as a new episode of ARF with 
group A streptococcal infection two months after the end of 
treatment.
Ethical approval was obtained from the local ethics 
committee of our hospital (Decision Number: 2017/99) and 
was conducted by the Declaration of Helsinki. Informed 
consent was obtained from the families of all children 
participating in the study.
IBM SPSS Statistics (Version 23.0. Armonk, NY: IBM Corp.) 
was used for the statistical analysis of the findings obtained 
in the study. While evaluating the data, in addition to 
complementary statistical approaches (mean, standard 
deviation, frequency), a Chi-Square test and Fisher’s Exact 
Chi-Square test were used to compare qualitative data. In 
evaluating the results; p-values below 0.05 were considered 
to be statistically significant. Variables were presented as 
mean±standard deviation (SD), number (n), and percent (%).

RESULTS
Included in the study were 175 patients with a mean age of 
11±3.52 years (2–17 years), of which 102 (58.2%) were female. 
When compared according to age groups, the largest group was 
between the ages of 10-14 with 82 (46.8%) patients (Figure 1). 

Figure 1. Distribution of ARF cases by age groups
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The analysis of the distribution of cases by the years of 
diagnosis revealed the highest annual number of cases 
(n=28) was in 2017, while the lowest number of cases 
(n=7) was presented in 2005 (Figure 2). The disease was 
observed more often in spring (30%) and winter (29%), 
and mostly in February (13%), May (12%) and August 
(9%).

Figure 2. Distribution of ARF cases according to the years of diagnosis

Among the 47 (26.8%) patients with a history of 
tonsillopharyngitis before the diagnosis of acute 
rheumatic fever, 43 (24.6%) stated that they had consulted 
a doctor, and 28 (65.1%) of these were recommended 
antibiotics.
While 89 (51%) of the cases were in the acute period at 
the time of diagnosis, 86 (49%) cases were not in the acute 
period. Among the cases that were not in the acute period, 
28 (16%) were referred to our department for chorea, 
and 18 (10.2%) incidentally detected murmur on physical 
examination. In these cases, valve involvement that could 
not be attributed to any other cause was diagnosed, and 
they were followed up with a diagnosis of acute rheumatic 
fever. Among the cases, 40 (22.8%) were diagnosed in 
another health center and administered to our hospital for 
follow-up. These cases were also included in the group not 
in the acute period. While the most common presenting 
complaint of cases diagnosed with acute rheumatic fever 
was joint pain/swelling (51%), other complaints were; 
involuntary movements (16%), palpitations/chest pain 
(12%), murmur (10%), fever (9%), fatigue (1.5%), rash 
(0.5%).
Carditis (n=140, 80%) was the most common major 
finding, followed by arthritis/polyarthralgia (n=90, 51.4%). 
Sydenham's chorea was observed in 28 (16%) cases, and 
erythema marginatum in one case, while no subcutaneous 
nodules were detected. When evaluated for the presence 
of more than one major criterion, carditis and arthritis were 
found to be coexistent in 65 (37.1%) cases, while chorea 
and valve involvement were coexistent in 18 (10.2%) cases 
(Table 1). 

Table 1. Distribution of Major Manifestations in ARF Cases 
Major manifestations (n) (%)
Carditis 140 80
Arthritis/Polyarthralgia 90 51.4
Chorea 28 16
Erythema marginatum 1 0.5
Subcutaneous nodules - -
Multiple major criteria
Arthritis+Carditis 65 37.1
Chorea+Carditis 18 10.2

When the distribution of major findings by gender was 
examined, Sydenham's chorea was more common in females 
(F/M: 1.8/1), but the difference was not statistically significant 
(p > 0.05). 
When the cases diagnosed with carditis were evaluated 
in terms of valve involvement; mitral regurgitation was 
present in 125 (89.3%), aortic regurgitation in 57 (40.7%), and 
tricuspid regurgitation in three (2.1%). The most common 
form of involvement was isolated mitral regurgitation (76 
cases - 54.3%), while mitral and aortic regurgitation were 
observed concurrently in 43 (30.7%) cases, and isolated aortic 
regurgitation was observed in 14 (10%) cases. All three of 
the cases with tricuspid regurgitation had coexistent mitral 
regurgitation.
When the grade of valve involvement in echocardiography 
was evaluated; grade I mitral regurgitation was observed in 
61 (43.6%) cases, grade II mitral regurgitation in 33 (23.6%) 
cases, grade III mitral regurgitation in 26 (18.6%) cases, and 
grade IV mitral regurgitation in five (3.6%) cases. In aortic 
valve involvements, grade I aortic regurgitation was detected 
in 48 (34.2%), grade II aortic regurgitation in seven (5%), and 
grade III aortic regurgitation in two (1.4%) cases (Table 2).

Table 2. Echocardiographic Evaluation of Valve Involvements
Grade I- AR*

n (%)
 Grade II- AR

n (%)
Grade III- AR

n (%)
Isolated MR†

n (%)
Grade I- MR 17 (12.1) 1 (0.7) - 43 (30.7)
Grade II- MR 10 (7.1) 1 (0.7) - 22 (15.7)
Grade III- MR 8 (5.7) 1 (0.7) - 17 (12.1)
Grade IV- MR 1 (0.7) 2 (1.4) 2 (1.4) -
Isolated AR 12 (8.6) 2 (1.4) - -
 *AR: Aortic regurgitation, †MR: Mitral regurgitation

The severity of carditis was determined based on clinical and 
echocardiographic examinations. When carditis was classified 
according to clinical severity; mild carditis was observed in 94 
(67%), moderate carditis in 31 (22%) and severe carditis in 15 
(11%) cases.
When the 89 cases in the acute period were evaluated in terms 
of minor findings, monoarthralgia was observed in one (1.1%) 
case, while prolonged PR interval was found in four (9.5%) of 
42 cases with accessible electrocardiogram recordings. While 
fever was detected in 17 (19%) cases, elevated CRP and/or 
ESR were present in all cases in the acute period.
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Among the supporting findings, high anti-streptolysin O titer 
was detected in 100 (57.1%) cases. Group A streptococci was 
detected in six (9.2%) of the 65 patients from whom throat 
swab cultures were obtained.
All cases with cardiac involvement were treated with steroids. 
Supportive treatment was given to 15 (10.7%) cases with 
congestive heart failure. Mitral and aortic valve replacements 
were performed in two (1.7%) patients with grade IV mitral 
regurgitation and grade III aortic regurgitation that could not 
be controlled with medical treatment.
In terms of secondary prophylaxis, records of 112 cases 
were evaluated. While 115 (94.2%) of these cases had good 
treatment compliance, 7 (5.8%) cases had insufficient 
compliance. A single daily oral macrolide treatment was 
recommended for three of the cases due to penicillin allergies 
and for four cases who declined benzathine penicillin 
prophylaxis due to pain. Clarithromycin was used as macrolide 
therapy since erythromycin could not be supplied.
In the clinical follow-up, improvement in valve involvement 
was observed in 59 (48.3%) cases. In 45 (36.9%) of these cases, 
the grade of valve regurgitation regressed, while in 14 (11.4%) 
cases the valve involvement disappeared completely. The 
median time to the disappearance of valve regurgitation was 
4 months (1–6 months). In the first month, improvement in 
valve regurgitation was detected in 37 (26.4%) cases. While 
no recurrence was observed in our patients with secondary 
prophylaxis compliance, it was detected in 4 (57.1%) of 7 
non-compliant patients. While surgical intervention was 
required in two cases due to severe valve insufficiency and 
uncontrolled congestive heart failure, no mortality was 
observed in our cases.

DISCUSSION
Acute rheumatic fever and rheumatic heart disease are among 
the most common preventable reasons for cardiovascular 
mortality and morbidity, particularly in low- and middle-
income countries.[9] 
The incidence of ARF is estimated to be 8-51/100.000 
worldwide.[10] The lowest incidence was reported as 0.5-
3.1/100,000 in Western Europe and the United States.[11] 
Despite being developed countries, ARF is common among 
Aborigines in Australia, Maoris in New Zealand, and natives 
of the Pacific islands.[12] In a study in Australia between 1997 
and 2010, the incidence of ARF was reported as 194/100,000 
in Indigenous children aged 5-14 years.[13] However, it is not 
possible to state the true incidence worldwide, since sufficient 
data cannot be obtained from the African and Asian regions, 
where the disease is common.
Until 2015, mostly regional data was available on the 
incidence of ARF in Turkey. Saraçlar et al.[14] found the 
frequency of ARF to be 20/100.000 between 1972 and 1976. 
According to other studies, the incidence of the disease 
varies between 7.4/100.000 and 107.7/100.000.[15,16] The 2016 

records of the Turkish National Statistics Institute were used 
to determine the incidence of ARF by various provinces and 
regions. The estimated incidence rate of ARF in Turkey is 
8.84/100.000.[7] 
We were unable to determine the incidence of the disease 
in our province and region for the years 2005–2017. During 
this period, the temporary presence of a second pediatric 
cardiologist in the region made our incidence assessment 
impossible. Again, since our center provides tertiary 
healthcare services, we observe that complicated carditis 
cases are often referred to our center. 
Acute rheumatic fever is most commonly observed in the 
5–15 years age group, being the period in which the risk of 
group A streptococci tonsillopharyngitis is highest. While the 
incidence of the disease before the age of 5 years is around 
5%, cases under the age of 2 years are very rare.[17] In the study 
by Örün et al.[15] involving the highest number of cases in our 
country, 98.3% of cases were between the ages of 5 and 15 
years, while 1.7% were under the age of 5 years. The youngest 
case in the literature is a nine-month-old female patient; she 
was diagnosed with fever, arthritis, and a 3/6 pansystolic 
murmur at the apex and mitral regurgitation.[18] Among the 
cases in the present study, 78.8% were in the 5–15 years 
age range. The youngest of the seven (4%) patients under 
the age of 5 years was 26 months old. She was admitted to 
the hospital with migratory arthralgia and fever. While acute 
phase reactants and anti-streptolysin O titers were high, 
the patient’s echocardiography was normal. Although the 
diagnosis of ARF was considered in the patient, she was 
hospitalized and followed up, as migratory polyarthralgia was 
not among the major findings at the time of diagnosis. Due 
to the continued increase in anti-streptolysin O titers during 
follow-up and the progressive mitral regurgitation identified 
on repeated echocardiography, the patient was diagnosed 
with ARF and treatment was started.
In parallel with the fact that group A streptococci 
tonsillopharyngitis is observed mostly in the spring and 
winter, ARF is mostly observed in these seasons.[19] Concurring 
with the literature, the disease was observed mostly in spring 
(30%) and winter (29%) in our study. In the distribution 
according to months, the cases applied primarily in February 
(13%) and May (12%). In our study, it was seen that the cases 
were diagnosed during the summer season as well. These 
cases were not usually in acute period, and the majority of 
them were patients who were admitted with the diagnosis of 
Sydenham's chorea.
The history of tonsillopharyngitis undergone before 
ARF ranges from 24–81%.[20] In our study, a history of 
tonsillopharyngitis before ARF was noted in 26.8% 
of the cases, 24.6% of whom had consulted a doctor 
due to tonsillopharyngitis. The reasons why the rate of 
tonsillopharyngitis history is so low were; a significant 
portion of cases, tonsillitis resolves asymptomatically or 
were not admitted to hospital due to infection. Antibiotics 



5 Journal of Contemporary Medicine 

were recommended for 65.1% of the cases admitted to 
the health institution. According to the results of our study, 
the most important reasons for the high frequency of ARF 
in our region were: (i) asymptomatic group A streptococci 
tonsillopharyngitis or, (ii) antibiotic treatment was not 
recommended, or (iii) the treatment was not complied with 
in the appropriate dose and duration, although antibiotics 
were recommended. The preference of benzathine penicillin 
for primary prophylaxis in only four cases in the study group 
is quite low, and we believe that increasing the single dose 
of benzathine penicillin treatment will lead to significant 
improvements in the incidence of ARF.
Örün et al.[15] found the most common major finding to 
be carditis with a rate of 61.7%, followed by arthritis in 
59.1%, chorea in 14.1%, erythema marginatum in 0.8%, and 
subcutaneous nodule in 0.6%, respectively. In our study, 
carditis was observed in 80%, arthritis in 51.4%, chorea 
in 16% and erythema marginatum in one case, while no 
subcutaneous nodule was detected. 
The most common major coexisting findings were carditis 
and arthritis, while in a study conducted in Bursa between 
1994 and 2000, coexisting arthritis and carditis was observed 
in 37% of 207 cases.[21] In the present study, the coexistence 
of carditis and arthritis was found at a rate of 37.1%. Carditis 
is reported in more than half of chorea patients in literature.
[22] In a study by Caldas et al.[23] carditis was found in 64% of 
patients with chorea and the importance of performing 
echocardiography in patients with chorea was emphasized. 
Similarly in our study, carditis was detected in 64.2% of the 
patients with chorea.
Carditis is the most significant major finding of ARF due to 
its potential to cause sequelae.[24] In the study conducted by 
Erdem et al.[25] isolated mitral regurgitation was observed in 
54.9% of cases, mitral and aortic regurgitation concurrently 
in 34% of cases and isolated aortic regurgitation in 5.7% of 
cases. In the same study, pericardial effusion with pancarditis 
was detected in 5.7% of cases, while tricuspid regurgitation 
was not observed. Similarly in our study, isolated mitral 
regurgitation was observed in 54.3% of cases with cardiac 
involvement, mitral and aortic regurgitation were observed 
concurrently in 30.7%, while isolated aortic regurgitation 
was detected in 10%. Furthermore, tricuspid regurgitation, 
among the rare involvements, was present in three (2.1%) 
cases with mitral regurgitation, while no pericardial effusion 
was observed.
Mild carditis is observed mostly in terms of clinical severity 
of carditis. In the study by Ekici et al.[26] between 2005 and 
2008, 63% of 193 cases were evaluated as mild, 30.2% as 
moderate and 6.7% as severe carditis. When the 140 cases 
with carditis in the present study were classified according to 
clinical severity, the condition was evaluated as mild in 67%, 
moderate in 22% and severe in 11% of cases. 
A review of literature assessing the frequency of minor 
findings, arthralgia was reported at rates in the range of 

54.6–81.1%, fever in 40–62%, prolonged PR interval in 
15.9–23%, ESR elevation in 81.8–95%, and CRP elevation in 
72–81.8%.[27,28] These data, however, were reported according 
to the Jones criteria prior to the 2015 revision. In our study; 
monoarthralgia 1.1%, PR prolongation 9.5%, fever 19% and 
increased acute phase reactants were present in all cases. 
While acute phase reactants are the most common minor 
finding similar to the literature, monoarthralgia has been 
under-detected since it has been included in the diagnostic 
criteria since 2015.
As an indicator of previous group A streptococci infection, 
Güngör et al.[29] found elevated anti-streptolysin O titers in 
92,2% of patients and group A streptococci in throat swab 
culture in 4.4%. In our study, while elevated anti-streptolysin 
O titers was observed in all of the cases in the acute period, 
group A streptococci was present in the throat culture of 9.2%.
One of the most important factors that cause mortality and 
morbidity in the follow-up of ARF is recurrences. Benzathine 
penicillin prophylaxis is the most effective prevention method 
to prevent recurrent attacks and severe consequences of the 
disease such as valve replacement.[30] In the study of Ekici et 
al.[26] compliance with secondary prophylaxis was 83.6%, and 
recurrence was observed in 16.7% of the cases. While the 
recurrence rate was 4.8% in cases that were compliant with 
prophylaxis, this rate was found to be 78% in non-compliant 
cases. In our study, compliance with secondary prophylaxis 
was 94.2%, recurrence as carditis was observed in 3.3% of 
our cases. Recurrence was not observed in our patients with 
secondary prophylaxis compliance, whereas recurrence was 
found in 57.1% of non-adherent patients.
Concerning the prognosis of ARF, among the 702 cases in 
Brazil that were followed for 1.3–16.9 years, the valve lesions 
resolved completely in 34.4% of the cases with mild carditis.
[31] Bozabali et al.[32] reported that among 62 cases with mitral 
regurgitation who were followed up for an average of 3.4±2.7 
years after treatment, 32.2% experienced a regression in the 
grade of valve involvement, while complete recovery was 
observed in 11.3%. In the present study, a regression in the 
grade of valve involvement was detected in 36.9% of cases, 
while complete improvement was observed in 11.4% of 
the cases. The median time to the disappearance of valve 
involvement was 4 months (1-6), while improvement in valve 
involvement in the first month occurred in 26.4% of the cases. 
Although congestive heart failure is relatively rare (4.4–
13.8%) in patients with ARF carditis, it can be observed.
[33] Bostan et al.[21] reported that surgical intervention was 
performed in four (2%) patients whose levels of severe 
aortic insufficiency and progressive mitral stenosis. In our 
study, medical treatment was applied to 10.7% of the cases 
due to congestive heart failure, and mitral and aortic valve 
replacement was performed in two (1.7%) cases due to 4th 
degree mitral regurgitation and 3rd degree aort regurgitation 
that did not respond to treatment. No mortality was observed 
in our cases.
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Subclinical carditis has gained importance after the revised 
Jones criteria. For this purpose, an echocardiographic 
screening study was conducted among Turkish school 
children, including 2550 students. The incidence of rheumatic 
heart disease is 15/1000, which is similar to studies in 
intermediate- and high-risk populations.[34] It has been 
emphasized that echocardiographic screening studies 
are necessary to reduce the burden of rheumatic heart 
disease and long-term follow-up of children diagnosed with 
subclinical rheumatic heart disease is necessary.

CONCLUSION
ARF remains a significant health concern in the Eastern 
Black Sea Region. The most important reasons for the high 
frequency of ARF are the fact that in most patients the group 
A streptococci tonsillopharyngitis is asymptomatic, that they 
do not admit to health institutions due to infection and do not 
use antibiotic therapy at the appropriate dose and time. We 
consider that increasing the single-dose benzathine penicillin 
treatment will lead to significant improvements in the 
incidence of ARF. In addition, increasing echocardiographic 
screening studies will contribute to reducing the burden of 
rheumatic heart disease.
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