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ABSTRACT

Aims: Acute rheumatic fever continues to be a serious public health issue globally and in our country. The aim was to evaluate the
socioeconomic, clinical characteristics, and echocardiographic findings of patients diagnosed with acute rheumatic fever in the
Sancaktepe district of Istanbul province, and to compare them with Turkiye and global data.

Accepted: 12.05.2024 . Published: 27.05.2024

Methods: The study was conducted retrospectively by reviewing the hospital records of 22 patients who presented to the pediatric
cardiology outpatient clinic of Sancaktepe Training and Research Hospital and were diagnosed with acute rheumatic fever between
March 2018 and October 2021. Demographic and socio-economic data, complaints, physical examination findings, clinical and
laboratory features, initial echocardiographic findings at presentation, and follow-up data of the patients were identified.

Results: Out of the 22 patients diagnosed with acute rheumatic fever, 13 (59.1%) were male, with a mean age of 131.9 months
+32.9. The patients were followed up for an average of 23.2+11.5 months. Most patients (36.3%) presented during the winter
months. The average number of individuals living in the patients’ households was found to be 5.8+1. It was observed that
95% of the mothers and 45.5% of the fathers had completed primary education, none of the mothers were employed, and all
employed fathers received minimum wage. A family history of acute rheumatic fever was present in 18.8% of the patients.
When echocardiographic findings were evaluated, valve involvement was detected in 90.9% of the patients. While single valve
involvement was observed in the majority (72.7%) of patients, mitral valve involvement was most common (81.8%). During the
follow-up period, complete resolution was observed in 45.5% of patients with mild mitral regurgitation and 66.6% of patients with
mild aortic valve regurgitation.

Conclusion: While the majority of the data in the study are consistent with the literature, attention has been drawn to the
challenges associated with the low socioeconomic status of our patient population. With the increase in socioeconomic status in
our country, as in developed countries around the world, the incidence of disease may decrease.
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INTRODUCTION

Acute rheumatic fever (ARF) emerges as an immunologically ~ 200/100,000."*° Various studies on the incidence of ARF have

mediated and non-suppurative complication of group A
streptococcal infection. It affects the heart, joints, central
nervous system, skin, and subcutaneous tissue. While the
incidence of ARF has decreased in Europe and North America
due to preventive measures, it continues to be a significant
public health issue in developing countries."” The diagnostic
criteria for ARF were established by Jones in 1944 and were
last updated by the American Heart Association (AHA) in
2015.” According to the Jones criteria revised by the AHA
in 2015; populations are divided into two risk groups, low-
risk and moderate-to-high-risk. In the presence of reliable
epidemiological data, an ARF incidence of £2/100,000 school-
aged children (usually aged 5-14 years) per year or a prevalence
of rheumatic heart disease of <1 per 1000 population of all
ages can be considered low-risk. While the global incidence
of ARF varies by geographical region and population, the
average global incidence of ARF is 19/100,000.” In developed
countries, this incidence ranges from 0.5 to 3/100,000,
while in developing countries; it varies between 20 and
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been conducted in different geographical regions and cities in
Turkiye at different times, but the multicenter national study
conducted in 2016 is the most recent and comprehensive.®'' In
this study, the incidence of ARF for Turkiye was determined
to be 8.84/100,000." When evaluated in terms of geographical
regions, the highest incidence was found in the Eastern
Anatolia region (14.4/100,000), while the lowest incidence was
observed in the Black Sea region (3.3/100,000).

The clinical profile of ARF generally shows similarities
between low-risk and moderate-to-high-risk groups, with
the most common findings worldwide being arthritis (35%-
66%) and carditis (50%-70%). These are followed in frequency
by chorea (10%-30%), subcutaneous nodules (0%-10%), and
erythema marginatum (<6%).” In the largest series study
conducted in our country, based on data collected from all
geographical regions, clinical carditis (53.5%) was the most
frequently detected finding among 1103 patients diagnosed
with ARF between January 1 and December 31, 2016." This
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was followed by polyarthritis (52.8%), subclinical carditis
(29.1%), polyarthralgia (18.6%), aseptic monoarthritis (10.3%),
Sydenham chorea (7.9%), and erythema marginatum (0.4%),
while subcutaneous nodules were not observed.

According to the data from the Turkish Statistical Institute’s
2021 census, the total population of Sancaktepe district
in Istanbul province is 474,668, which is greater than the
population of 47 provinces in Turkiye."” In 2022, The Ministry
of Industry and Technology of the Republic of Turkiye
conducted a research to determine the socio-economic
development ranking of districts in Turkiye. Sancaktepe
district is ranked 95th and is 34th among the 39 districts of
Istanbul.” This study was conducted to reveal the demographic
characteristics, socioeconomic status, clinical characteristics,
and follow-up results of patients diagnosed with ARF at the
Pediatric Cardiology Clinic of Sancaktepe Training and
Research Hospital in Istanbul province’s Sancaktepe district.
The aim of the study is also to compare these findings with
data from around the world and Turkiye.

METHODS

The study was carried out with the permission of Sancaktepe
Sehit Prof. Dr. Ilhan Varank Training and Research Hospital
Scientific Researches Ethics Committee (Date: 24.03.2021,
Decision No: 2021/124). All procedures were carried out in
accordance with the ethical rules and the principles of the
Declaration of Helsinki. As it is a retrospective study, consent
was not obtained from the parents of the patients. Missing data
regarding socioeconomic status in the files were completed by
reaching out to individuals via telephone.

The study was conducted by retrospectively reviewing
patients who presented to the Pediatric Cardiology Clinic of
Sancaktepe Training and Research Hospital in Sancaktepe
district of Istanbul province between March 2018 and
October 2021. Patients were identified from the hospital’s
medical record system. Patients who were diagnosed with
AREF for the first time in the clinic between the specified dates
were included. The diagnosis of ARF was made according to
the updated Jones criteria in 2015.° Patients with either two
major criteria or one major and two minor criteria in the
presence of a history of preceding infection were considered
to have active ARF. In distinguishing between physiological
and pathological valve insufficiency, the Doppler revision
criteria for rheumatic valvulitis were used.” According to
these criteria, the following conditions must be met for both
the mitral and aortic valves: insufficiency observed in at
least two imaging planes, peak velocity >3 m/s, pansystolic
jet for the mitral valve, pandiastolic jet for the aortic valve,
insufficiency jet length >2 cm for the mitral valve (in at least
one imaging plane), and insufficiency jet length >1 cm for
the aortic valve (in at least one imaging plane). Demographic
information, presenting complaints, and examination
findings of the patients were recorded. Laboratory tests
including erythrocyte sedimentation rate (ESR), C-reactive
protein (CRP), and serum antistreptolysin-O (ASO) levels
were determined. Electrocardiographic and transthoracic
echocardiographic findings were documented. Treatments
and responses to treatment were recorded.
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Aspirin (100 mg/kg/day) was administered to patients
with arthritis and mild carditis for 2-4 weeks and then
gradually tapered off. Prednisolone (2 mg/kg/day) was given
to patients with moderate to severe carditis for 4-6 weeks,
and aspirin was added to the treatment during the tapering
period. As primary prophylactic treatment, a single dose of
intramuscular benzathine penicillin was administered, while
in secondary prophylactic treatment, benzathine penicillin
G (>27 kg: 1,200,000 units, <27 kg: 600,000 units) was given
every 21 days.

Socioeconomic status (SES) is a widely used concept in
health research. Although researchers may have an intuitive
understanding of what SES entails, numerous measurement
methods demonstrate the complexity of the construct. There
is no single best SES indicator that can be universally applied
to all research purposes, settings, and time points. Each
indicator measures different, often interrelated aspects of
socioeconomic stratification and may be more or less relevant
to different health outcomes and stages of life."" Therefore, in
this study, questions were selected with a focus on life stages
(such as the pediatric age group), and SES question types were
chosen accordingly.

Transthoracic echocardiography was performed using
the Philips Affiniti 50 c¢ echocardiography system (Philips
Healthcare, Andover, MA, USA). The Philips S4-2 Cardiac Sector
Probe and Philips S8-3 Cardiac Sector Probe were utilized.
All cases were evaluated by the same pediatric cardiologist.
Standard echo modes including M-mode, 2D, color, pulse and
continuous Doppler, and tissue Doppler were employed.

Statistical Analysis

Statistical analysis was conducted using JASP (Jeffreys’s
Amazing Statistics Program, version 0.14.1.0, Department
of Psychological Methods, University of Amsterdam,
The Netherlands). Descriptive statistics were employed to
summarize the demographic and clinical characteristics
of the patients. Continuous variables were presented as
meantstandard deviation (SD), while categorical data were
expressed as numbers and percentages.

RESULTS

Between March 2018 and October 2021, a total of 22 patients
were identified with a diagnosis of ARF. Among them, 13
(59.1%) were male and nine (40.9%) were female (male/female
ratio: 1.44). The mean age was determined to be 131.9 months
+32.9 (minimum: 66 months and maximum: 181 months)

( )-

The mean body weight and height of the patients were
determinedtobe39.2+12.4kgand 144.18+13.7 cm, respectively,
with percentile means of 49.4+19.7 and 47.1+21.3. For patients
diagnosed only with clinical carditis and/or polyarthritis,
the mean body weight and height percentile means were
found to be 37.9+17.4 and 32.5+16.8, respectively. However,
in all patients diagnosed with subclinical carditis and/or
polyarthritis or polyarthralgia or only chorea, the mean body
weight and height percentile means were determined to be
64+10.5 and 64.5+36.4, respectively.
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Table 1. General characteristics of the study group and study results

Number Percentage
Male 13 59.1
Female 9 40.9
Complaints at admission
Joint pain 14 63.6
Fever 7 13.6
Audible murmur during examination 6 27.2
Chest pain 4 18.8
Elevated ASO levels 2 9
Physical examination findings
Pansystolic murmur at mitral area 12 54.5
Arthritis 11 50
Chorea 1 4.5
Signs of heart failure 1 4.5
Major and minor findings
Clinical carditis 12 54.5
Subclinical carditis 6 27.2
Polyarthralgia 4 18.1
Carditis+polyarthritis 9 40.9
Subclinical carditis+polyarthralgia 4 18.1
Fever 7 31.8
PR prolongation in ECG 3 13.6
Increased ESR 18 81.8
Increased CRP 17 772
Evidence of preceding group A streptococcal infection
Elevated ASO levels 20 90.9
Positive throat culture 3 13.3

ASO: Serum antistreptolysin-O, ESR: Erythrocyte sedimentation rate, CRP: C-reactive protein

The average number of individuals in the households where the
patients lived was determined to be 5.8+1. When questioned
about the mother’s education level, it was found that one
mother was illiterate, while the rest (95%) had completed
primary school. Regarding the father’s education level, it
was found that ten (45.5%) had completed primary school,
seven (31.8%) had completed middle school, and five (22.7%)
had completed high school. When asked about employment
status, all mothers stated that they were not working, while all
fathers except one stated that they had a job available. It was
noted that all working fathers earned minimum wage. When
asked about homeownership, 12 families (54%) stated that they
owned their homes. Regarding the type of housing, six families
(27.2%) lived in slums, six families (27.2%) lived in detached
houses, and ten families (45.4%) lived in apartment buildings.
None of the patients had their own rooms. All parents of the
patients reported that they had migrated from Eastern and
Southeastern provinces to Sancaktepe within the last 20 years.

The patients were followed for an average of 23.2+11.5 months
(minimum 3 and maximum 42 months). When the timing of
patient admissions was examined, it was found that they most
commonly occurred during the winter months (Table 1). A
history of acute rheumatic fever was present in four patients’
families (18.8%).

The patients’ presenting complaints, physical examination
findings, and major and minor criteria identified in the patients
are shown in Table 1. None of the patients had erythema

marginatum, subcutaneous nodules, or monoarthritis
detected. One patient (4.5%) was classified as having severe
carditis, two patients (9%) had moderate carditis, and 17
patients (77.2%) had mild carditis. One patient was recorded
as having arthritis, and one patient was noted to have chorea.

Whenlaboratory findings were examined, the mean C-reactive
protein and erythrocyte sedimentation rate were found to be
13.2+7.7 mg/dL and 47.4+18.1 mm/hour, respectively. Throat
cultures were taken from all patients, and ASO titers were
tested (Table 1).

When transthoracic echocardiography findings were
evaluated, valve involvement was observed in 20 patients
(90.9%). While most patients had involvement of a single
valve, mitral valve involvement was most common (Table
2). The mean length of mild mitral regurgitation jet was
measured as 2.2+0.11 ¢cm, and the mean length of moderate
mitral regurgitation jet was measured as 3.3+0.17 cm. Severe
mitral regurgitation was detected in only one patient (4.5%),
who also had moderate aortic valve regurgitation.

Table 2. Transthoracic echocardiography findings

Number Percentage

Valve involvement 20 90.9
Smgle valve 1nyolvement 16 727
(mitral or aortic valve)

Dual valve involvement 4 18.1
(mitral and aortic valve) ’
Mitral valve involvement only 14 63
Aortic valve involvement only 2 9
Mild mitral regurgitation 11 50
Moderate mitral regurgitation 6 27.2
Severe mitral regurgitation 1 4.5
Mild aortic regurgitation 2 9

Mild aortic valve regurgitation was detected in two patients
(9%) who had only aortic valve involvement (Table 2). One
patienthad mild aortic valve regurgitation along with moderate
mitral valve regurgitation, while two patients had severe aortic
valve regurgitation along with moderate and severe mitral
valve regurgitation, respectively. The mean length of the aortic
regurgitation jet was recorded as 1.78+0.58 cm.

During the follow-up period, among the 11 patients with mild
mitral regurgitation, complete resolution was observed in five
patients (45.5%), while no change was observed in five patients
(45.4%). In one patient, there was no improvement and aortic
valve regurgitation was added to the condition. Among the
six patients with moderate mitral regurgitation, two patients
(33.3%) had their moderate regurgitation converted to mild
regurgitation, while three patients (50%) persisted with
moderate regurgitation, and one patient had aortic valve
regurgitation added to the existing condition. Among the three
patients with mild aortic valve regurgitation, improvement
was observed in two patients (66.6%), while one patient
persisted with the condition. Among the two patients with
moderate aortic valve regurgitation, one patient’s condition
improved to mild, while no change was observed in the other.
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DISCUSSION

Although acute rheumatic fever is preventable and treatable,
it unfortunately remains a significant health issue worldwide.
It is particularly prevalent in developing and underdeveloped
countries and stands as one of the leading causes of acquired
heart disease.

In the most recent multicenter national study conducted in
Turkiye in 2016, the incidence of acute rheumatic fever was
determined to be 8.84/100,000." In this study, the incidence in
the Marmara region, which includes the Sancaktepe district,
was found to be 6.6/100,000. Although this value is lower
than the incidence nationwide, it is higher than the incidence
figures in developed countries. The distribution of age, gender,
and time of presentation of patients diagnosed with acute
rheumatic fever in our study is similar to the current data in
Turkiye. However, in some studies conducted in Turkiye
with a small number of patients, the gender distribution
shifted towards females, and the disease was found to be more
prevalent in the spring season.'”** When compared with other
countries around the world, both our study and the current
data in Turkiye show similarities in age distribution. However,
in studies conducted in different geographical locations such
as Fiji, Australia, New Zealand, and Thailand, unlike Turkiye,
the disease was found to be more common in females, with
peaks even occurring in August in New Zealand.

It is noteworthy that the average weight and height percentiles
of the patients in our study were found to be below the 50th
percentile. While all patients with subclinical carditis and/
or polyarthritis or polyarthralgia or only chorea had weight
and height percentiles above the 50th percentile, those with
only clinical carditis and/or polyarthritis were found to be
below the 50th percentile. This situation may be associated
with the population of the Sancaktepe district, especially
consisting of citizens who have migrated from the Eastern and
Southeastern Anatolia regions. Indeed, 305,016 (64.2%) of the
district’s population of 474,668 are from these regions and are
socioeconomically disadvantaged.”” Coffey et al.”” investigated
the relationships between factors affecting health such as
living in crowded environments, education level, family
income level, and social structure, and the prevention of and
risks for Group A streptococcal infection, acute rheumatic
fever, and rheumatic heart diseases in their systematic review
study. They found a positive relationship between living in
crowded environments, nutritional level, parents’ education
and employment status, and acute rheumatic fever. Similarly,
Stacey et al.”’ in their study conducted in Australia where
they published the long-term outcomes of patients with acute
rheumatic fever, showed that more than half of the patients
(52.1%) were of low socioeconomic status. The data I collected
regarding the socioeconomic levels of the patients in our
study also supports this finding.

When comparing the complaints of the patients in the study
with the previous studies, it was observed that a large majority
of previous studies focused more on physical examination
findings rather than patient complaints. In our study, joint
pain was the most common complaint, followed by fever. In
previous studies, joint pain has been reported as the most
common complaint.
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Considering the physical examination findings, in our study,
arthritis was the most common, followed by carditis, which is
consistent with the literature findings. Similar to my study, in
most studies with a small number of patients, except for one,
erythema marginatum and subcutaneous nodules were not
encountered.”’ In the recent study covering data from all over
Turkiye, subcutaneous nodules were not found, and erythema
marginatum was determined to be 0.4%.

Carditis, seen in 30-80% of patients, is the most important
major manifestation that determines the prognosis of the
disease.”” When cardiac findings were examined in detail
in our study, clinical carditis was observed in 54.5% and
subclinical carditis in 27.2% of patients. My data are consistent
with the recent multicenter study data from our country and
global data. However, in most of the similar single-
center studies conducted in our country, patients were not
examined with a distinction between clinical carditis and
subclinical carditis. In one of the studies where this
distinction was made, the rates for clinical carditis and
subclinical carditis were found to be 48% and 36%, respectively,
while in another study, they were determined to be 30.7% and
36%."”"" The first of these studies was conducted in Erzurum,
while the other was conducted in Ankara. The results of
the study conducted in Erzurum are similar to my study, as
both study populations originate from similar geographical
regions and likely represent similar socioeconomic classes.
Subclinical carditis can be observed in a wide range of 0%
to 53% worldwide.” In a study conducted in Bangladesh in
2023, 64.9% of patients with detected carditis were classified
as subclinical carditis.”” This situation can be explained by
the widespread use of echocardiography.” However, delays
in accessing healthcare due to socioeconomic reasons, as
possible in our study, may increase the likelihood of patients
being diagnosed with clinical carditis to a greater extent.

When joint findings were evaluated, polyarthritis or
polyarthralgia was detected in 68.1% of patients in our
study, while no patients were found to have monoarthritis or
monoarthralgia. The data are consistent with the literature
data regarding polyarthritis or polyarthralgia, but the absence
of monoarthritis or monoarthralgia may be explained by the
small size of the study population. There are
studies with relatively few patients where monoarthritis or
monoarthralgia was not detected (number of patients ranging
from 34 to 55). Moreover, even in the most recent and
comprehensive study including 1103 patients, monoarthralgia
was reported as 1.6%.

When the minor criteria of ARF (CRP, ESR, Fever, PR
prolongation in ECG, etc.) and evidence of preceding Group
A streptococcal infection (ASO and throat culture) values
were examined in our study, they showed similarities with
single-center studies conducted in our country, as well as
with recent multicenter studies and studies conducted in
different countries around the world. Unlike
other studies, monoarthralgia was not observed among the
minor criteria in our study. This could be attributed to the
small sample size in our study, as mentioned earlier. Although
throat cultures were obtained from all patients and ASO titers
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were determined in our study, only three patients (13.3%) had
positive findings for group A beta-hemolytic streptococci in
throat cultures, while elevated ASO levels were detected in
twenty patients (90.9%), which may be associated with the use
of antibiotics before referral by the patients.

Considering the data obtained from transthoracic
echocardiography, the detection of valvular involvement
in 90.9% of the patients exceeds the current data in our
country (82.6%) and is closer to the data from our Eastern
Anatolia region (86.3%). Gasimova et al.,,” in their study
conducted at Selcuk University Faculty of Medicine Hospital
between 2017 and 2019, found valvular involvement in 89%
of the patients, which is the closest value to my study. In the
majority of patients in our study, single-valve involvement
(72.7%) was observed, predominantly affecting the mitral
valve (81.8%). Simultaneous involvement of the aortic and
mitral valves was detected in 18.1% of the patients. Evaluation
of clinical and transthoracic echocardiography findings in
patients with acute rheumatic fever in studies conducted in
various countries around the world and in our country has
consistently identified the mitral valve as the most commonly
affected valve, as in our study. Simultaneous
involvement of the aortic and mitral valves has been found
in studies conducted in our country with percentages of
17.6%, 24.4%, 33.9%, 44.4%, and 45.5%, which are mostly
higher than our data. Considering global data,
Kaewpechsanguan et al.,” in their study with 81 children
in Thailand, found dual-valve involvement in 72.8% of
the patients, while Alam et al.,”” in their study with 100
patients in Bangladesh, found this rate to be 12%, similar
to my study. Although not detected in our study and most
studies conducted in our country, tricuspid regurgitation due
to ARF has been reported in a wide range of 2-44% in the
literature.

In our study, complete resolution of mild mitral regurgitation
was observed in 45.5% of the patients, and complete resolution
of mild aortic regurgitation was observed in 66.6% of the
patients. Yilmaz et al." found that in 65 patients with ARF
followed for an average of 12 months, mitral regurgitation
improved in 21.4% of the patients and aortic regurgitation
improved in 40% of the patients, without specifying the degree
of regurgitation. In another study conducted with 55 patients
in our country, it was found that mitral regurgitation improved
in 6.1% of the patients and aortic regurgitation improved in
36.6% of the patients.” The low rate of improvement in mitral
valve regurgitation in this study does not seem consistent
with both my study and the literature data. In another study
conducted in our country, which included 160 patients over
seven years, it was found that mild mitral regurgitation
completely resolved in 45% of the patients, and aortic
regurgitation completely resolved in 55.9% of the patients,
consistent with my study.” Considering data from other
countries, in a study evaluating 75 patients, it was found that
after treatment, regurgitation decreased by 64% in all patients
without specifying the valve.”’ Kaewpechsanguan et al.

found that after one year of follow-up, 43.4% of patients with
moderate to severe mitral regurgitation and 41.7% of patients
with moderate to severe aortic regurgitation regressed to

clinically insignificant mild regurgitation. However, in the
same study, it was also shown that 4.3% of initially clinically
insignificant mild mitral regurgitation and 3.6% of initially
clinically insignificant mild aortic regurgitation progressed
to clinically significant regurgitation.

Limitations

The number of patients included in the study is one of the
limiting factors. Although the population density of the
district where the study was conducted is higher than many
other cities in Turkiye, ultimately it is a district in Istanbul.
Another shortcoming of the study is the relatively short
follow-up period. There are studies in the literature covering
8 to 27 years.

CONCLUSION

Acute rheumatic fever remains an important health
problem in childhood in our country, and even in a district
of Istanbul, which is one of the largest cities in our country.
While the majority of the data in our study are consistent
with the literature, attention has been drawn to the
challenges associated with the low socioeconomic status of
our patient population. It is believed that with the increase
in socioeconomic status in our country, as in developed
countries around the world, the incidence of the disease will
decrease.
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