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Abstract

This study evaluates clinical and epidemiological features of acute rheumatic fever using the
data of last 25 years in our hospital in south-east of Turkey. The medical records of 377 patients
with acute rheumatic fever admitted to Pediatric Cardiology Department of Çukurova
University during 1993–2017 were retrospectively analysed. Two hundred and six patients were
admitted between 1993 and 2000, 91 between 2001 and 2008, and 80 between 2009 and 2017.
The largest age group (52%) were between 9 to 12 years of age and approximately two-thirds of
the patients presented in the spring and winter seasons (62.8%). Among the major findings, the
most common included carditis 83.6% (n= 315), arthritis at 74% (n= 279), Sydenham’s chorea
at 13.5% (n= 51), and only two patients (0.5%) had erythema marginatum and two patients
(0.5%) had subcutaneous nodule. Carditis was the most common manifestation observed in
315 patients (83.6%). The most commonly affected valve was the mitral valve alone
(54.9%), followed by a combined mitral and aortic valves (34%) and aortic valve alone
(5.7%). Of the patients with carditis, 48.6% (n= 153) had mild carditis, of which 45 had a sub-
clinical. Sixty-two patients (19.7%) had moderate and 100 patients (31.7%) had severe carditis.
At the follow-up, 2 patients died and 16 patients underwent valve surgery. Twenty-eight (7.4%)
patients’ valve lesions were completely resolved. Conclusion: Although the incidence of acute
rheumatic fever decreased, it still is an important disease that can cause serious increases in
morbidity and mortality rates in our country.

Acute rheumatic fever is the most common cause of acquired heart disease in childhood and
adolescence in the world. Inflammatory process is limited by temporarily affecting the brain,
joints, and skin, but heart involvement can be life-threatening with damage to the valve tissue
in the acute phase, and resulting chronic sequela with rheumatic heart disease. Rheumatic heart
disease causes 200,000–250,000 premature deaths every year. It is estimated that approximately
60% of subjects with acute rheumatic fever will develop rheumatic heart disease.1,2

Although acute rheumatic fever has declined in Europe andNorth America in incidence over
the past 4 to 6 decades, the disease remains one of the most important causes of cardiovascular
morbidity and mortality among socially and economically disadvantaged populations all over
the world, especially in the developing countries. Improvement of living conditions in developed
countries, early recognition of the disease, adequate treatment of penicillin and prophylaxis,
good follow-up of patients, and the use of advanced diagnostic methods such as echocardiog-
raphy are the main reasons for the decrease in the incidence of the disease in the last 20 years.
Although the incidence of acute rheumatic fever has remained between about 0.2 and 1.9 per
100.000 in developed countries, it can reach epidemic levels in developing countries.3-6

There is no study on the incidence of acute rheumatic fever that covers all the geographical
regions in Turkey. However, it is known that the percentage of children with acute rheumatic
fever in Turkey is still higher than the global rate. Recently, Atalay et al. screened 2550 healthy
students in the capital city of Turkey by portable echocardiography as a result of this study, the
frequency of rheumatic heart disease was 15per 1000.7 Our study retrospectively aims to evalu-
ate clinical and epidemiological features of rheumatic fever using the data of last 25 years in our
hospital in south-east of Turkey to investigate incidence and seasonal prevalence and to detect
changes over time in clinical and epidemiological features by comparing three periods.

Patients and methods

For this research, the medical records of 377 patients with acute rheumatic fever (first attack or
recurrence) who were admitted to the Pediatric Cardiology Department of Çukurova University
between January 1993 and December 2017 were reviewed. Our hospital is the reference centre
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that provides tertiary health care services to the large population of
the southern and south-eastern regions of our country. While it
was the only hospital in the field of paediatric cardiology until
2000, seven paediatric cardiology centres began to serve in this
region between 2001 and 2008. In recent years, acute rheumatic
fever patients have not been referred to our hospital for examina-
tion and treatment. In the light of this information, the patients
were divided into three periods according to their application
dates. First period was between January 1993 and December
2000, the second between January 2001 and December 2008,
and the third between January 2009 and December 2017.

The data of the patients about age, sex, presenting symptoms,
seasonal distributions, major and minor manifestations, and addi-
tional supportive findings were recorded/determined. All patients
were examined by at least one paediatric cardiologist and
underwent two-dimensional and Doppler echocardiography.
Laboratory tests for complete blood count, acute phase reactants,
and antistreptolysin O titres were also evaluated.

The modified Jones criteria (modification by American Heart
Association, 1992) was the mainstay of the diagnosis process.
However, subclinic carditis was also accepted as major criteria.
Since the incidence of acute rheumatic fever in our country is
not known, the same criteria is continued to be used after 2015.
Major manifestations were polyarthritis, carditis (clinical or sub-
clinical), Sydenham’s chorea, erythema marginatum, and subcuta-
neous nodules; minor manifestations were fever, elevations in
acute phase reactants, arthralgia, and electrocardiographic PR pro-
longation according to these modified criteria. The diagnosis of the
disease was made if either there were two major manifestations or
there were one major and two minor manifestations. If the diag-
nosis was made, secondary prophylaxis with intramuscularly
administered benzathine penicillin G with three-week intervals
was prescribed and initiated.

Statistical analysis was performed using SPSS for Windows.
During evaluations, descriptive statistical methods (mean,
standard deviation, and frequency) were used as well as the
Student’s t-test, χ2, and Fisher’s exact tests for comparison of quali-
tative data. The results were evaluated in a 95% confidence interval
at a significance level of p< 0.05

The ethical aspects were respected and the research was
approved by the Committee of Ethics and Research of Çukurova
University.

Results

During the 25 years span of the study, total number of 377 patients
who were diagnosed with acute rheumatic fever (first attack or
recurrence) were scrutinised carefully. Two hundred and ninety-
two patients with acute rheumatic fever presented with first epi-
sode and 85 with recurrence. Seventy-five (88.2%) of the patients
who presented with recurrence had a second attack, seven (8.2%)
had a third attack, and 3 (3.5%) had a fourth attack.

There were 206 patients in the first period, 91 in the second
period, and 80 in the third period.

The maximum number of the patients who were diagnosed
with rheumatic fever in a year were in 1994 and 1999 with 45
and 41 cases per year, respectively. Figure 1 shows the number
of acute rheumatic fever patients per year.

A total of 230,934 (13,370 in first period, 63,302 in second, and
154,262 in third) patients were examined between January 1993
and December 2017 at the general paediatrics outpatient depart-
ment of our hospital. In the same period, the number of patients
examined in the paediatric cardiology outpatient department was
127,854 (8530, 28,262, and 91,062, in the periods, respectively).
While the acute rheumatic fever rate was 1.54% in the first period,
0.14% in the second period, and 0.05% in the last period at general
paediatrics outpatient department, these rates were 2.42%, 0.32%,
and 0.09% in the paediatric cardiology outpatient department,
respectively. acute rheumatic fever frequency in our hospital was
determined by comparing the number of patients with acute rheu-
matic fever by years to the number of patients who applied to the
general paediatric and paediatric cardiology outpatient clinics
(Fig 2).

The largest age group consisted of patients who were between 9
to 12 years of age, which make up 52% (n= 196) of the patients;
approximately 114 patients in the first, 38 in the second, and 44
were in the third periods of the study, respectively (Table 1).
There was a significant difference in distribution of age (p= 0.02).

No significant difference was found in gender between three
periods (p= 0.79).

Recurrence decreased from 26.7% in the first period to 24.2%
and 10% in the second and third periods, respectively. This
decrease was statistically significant (p = 0.01).

Of all the patients, 35.5% (n= 134) were admitted in winter,
26% (n= 98) in spring, 20.7% (n= 78) in summer, and 17.8%

Figure 1. The number of ARF patients per year.
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(n= 67) in autumn. Approximately two-thirds of the patients pre-
sented in the spring and winter seasons (62.8%). The peak season
for the initial presentation was winter in all periods. The incidence
of acute rheumatic fever was increasing in the summer season. But
no significant difference was found between three periods for the
seasonal variation (p= 0.62).

Among the major findings, the most common included carditis
83.6% (n= 315), arthritis at 74% (n= 279), Sydenham’s chorea at
13.5% (n= 51), and only two patients (0.5%) had erythema mar-
ginatum and two patients (0.5%) had subcutaneous nodule in the
study. Table 2 shows the distribution of patients with ARA accord-
ing to Jones criteria. There were no significant differences about the
incidence rates of major findings except chorea between the peri-
ods (p> 0.05). There was a statistically significant difference in the
incidence of chorea between the periods (p= 0.08)

Incidence of subclinical carditis increased gradually from the
first period to the third period and there was a statistically

significant difference in the incidence of subclinic carditis between
the periods (p< 0.001).

Among the minor manifestations, arthralgia was the most
common finding in all periods (Table 2). There were statistically
significant differences between periods in terms of arthralgia, fever
and increased CRP incidence. There were statistically significant
differences between periods at increased antistreptolysin O
incidence.

Table 3 shows the comparative analysis of major manifestations
of patients with acute attack during three periods. In the study,
only 14.9% of the patients had isolated carditis as a major finding,
whereas 58.1% of the patients had combined carditis and arthritis
and 25 (6.6%) patients had combined carditis and chorea as major
findings. Only 12 patients had combined chorea, carditis, and
arthritis as major findings in this study. The incidence of carditis
and cardit–chorea combination was found statistically significant
between the periods (p= 0.08 and p= 0.06, respectively) (Table 3).

Figure 2. The ratio of patients with ARF to the patients who
applied to the general pediatrics outpatient clinic and pedi-
atric cardiology outpatient clinic per years.

Table 1. The distribution of patients with ARA according to Jones criteria

Total First period Second period Third period p

Number of patients 377 206 91 80

Mean age 11 ± 2.6 10.8 ± 2.4 11.4 ± 2.6 10.9 ± 2.6

5–8 years (n, %) 56 (14.9%) 34 (16.5%) 11 (12.1%) 11 (13.8%) 0.02

9–12 years (n, %) 196 (52%) 114 (55.3%) 38 (41.8%) 44 (55%)

13–15 years (n, %) 117 (31%) 57 (27.7%) 39 (42.9%) 21 (26.3%)

> 15 years (n, %) 8 (2.1%) 1 (0.5%) 3 (3.3%) 4 (5%)

Gender (male/female) 1.19 (204/173) 1.12 (109/97) 1.33 (52/39) 1.16 (43/37) 0.79

Previous ARF (recurrence) 85 (22.5%) 55 (26.7%) 22 (24.2%) 8 (10%) 0.01

Seasonal variation

Spring 98 (26%) 62 (30.1%) 20 (22%) 16 (20%) 0.62

Summer 78 (20.7%) 31 (15%) 23 (25.3%) 24 (30%)

Autumn 67 (17.8%) 41 (19.9%) 13 (14.3%) 13 (16.3%)

Winter 134 (35.5%) 72 (35%) 35 (38.5%) 27 (33.8)
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Carditis

Carditis was the most common manifestation observed in 315
patients (83.6%). While 56 of these patients (14.9%) were isolated,
arthritis was the most common accompanying finding (61.5%). All
patients with two or three major manifestations were accompanied
by carditis.

Table 4 shows the affected valves, severity of carditis, and
accompanying findings in the patients with carditis. The most

commonly affected valve was the mitral valve alone (54.9%),
followed by a combined mitral and aortic valves (34%) and aortic
valve alone (5.7%). Among the rates of the affected valves, the most
commonly affected valve wasmitral valve alone in all periods; how-
ever, the percentage dropped to 41% in the second period and
49.3% in the third period from 64% in the first period (p= 0.002).
There was no statistically significant difference between the periods
in terms of other valve involvements (Table 4).

Table 2. The distribution of patients with ARA according to Jones criteria

Total
N= 377

First period
N= 206

Second period
N= 91

Third period
N= 80 p

Major Manifestations

Carditis (clinical/ subclinical) 315 (83.6%)
(n= 51 subclinical)

166 (80.6%)
(n= 12 subclinical)

78 (85.7%)
(n= 16 subclinical)

71 (88.6%)
(n= 23 subclinical)

0.20 (<0.001)

Arthritis 279 (74%) 155 (75.2%) 70 (76.9%) 54 (67.5) 0.31

Chorea 51 (13.5%) 21 (10.2%) 18 (19.8) 12 (15%) 0.08

Subcutaneous nodules 2 (0.5%) 0 2 (2.2%) 0

Erythema marginatum 2 (0.5%) 1 (0.5%) 0 1 (1.3%)

Minor Manifestations

Arthralgia 268/377 (71.1%) 144 /206 (69.9%) 56/91 (61.5%) 68/80 (85%) 0.003

Fever 194/376 (51.6%) 143/205 (69.7%) 20/91 (22%) 31/80 (38.8%) <0.001

Acute phase reactants

Eleveted ESR 221/312 (70.8%) 113/160 (70%) 55/80 (68.8%) 53/72 (73.6%) 0.80

Eleveted CRP 150/281 (53.4%) 48/131(36.6%) 52/79 (85.8) 50/71 (70.4%) <0.001

Prolonged PR 115/297 (38.7%) 64/187 (34.2%) 28/61 (45.9%) 23/49 (46.9% 0.12

Streptococcal infection finding

Elevated ASO 187/275 (68%) 67/129 (51.9%) 63/73 (86.3%) 57/73 (78.1%) <0.001

Scarlet fever history 7/377 (1.9%) 3/206 (1.5%) 2/105 (1.9%) 2/66 (3%) 0.71

ASO = antistreptolysin O; CRP = C-reactive protein; ESR = erythrocyte sedimentation rate

Table 3. Comparative analysis of major manifestations of patients with acute attack during two period

Total (n= 377) First period (n= 206) Second period (n= 91) Third period (n= 80) p

Single major manifestation

Carditis 56 (14.9%) 34 (16.5%) 7 (7.7%) 15 (18.6%) 0.08

Arthritis 47 (12.5%) 31 (15%) 9 (9.9%) 7 (8.6%) 0.24

Chorea 14 (3.7%) 8 (3.9%) 4 (4.4%) 2 (2.5%) 0.23

Erythema marginatum 1 (0.3%) 1 (0.5%) 0 0

Subcutaneous nodules 0 0 0 0

Two or more major manifestations

Carditis – arthritis 219 (58.1%) 119 (57.8%) 55 (60.4%) 45 (56.3%) 0.85

Carditis – chorea 25 (6.6%) 8 (3.9%) 9 (9.9%) 8 (10%) 0.06

Carditis – arthritis – chorea 12 (3.2%) 5 (2.4%) 5 (5.5%) 2 (2.5%) 0.35

Carditis – subcutaneous nodules 1 (0.3%) 0 1 (1.1%) 0

Carditis – erythema marginatum 1 (0.3%) 0 0 1 (1.3%)

Carditis – arthritis – subcutaneous nodules 1 (0.3%) 0 0 1 (1.3%)

Cardiology in the Young 1089

https://doi.org/10.1017/S1047951120001596 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951120001596


Of the patients with carditis, 48.6% (n= 153) had mild carditis,
of which 45 had a subclinical (silent carditis). Sixty-two patients
(19.7%) hadmoderate and 100 patients (31.7%) had severe carditis.
There was a statistically significant difference between the periods
in terms of carditis severity (p = 0.03). Cardiomegaly and heart
failure decreased in the third period compared to other periods,
and this was found statistically significant (p = 0.005 and
p= 0.009, respectively).

There was no statistically significant relationship between valve
involvement and the severity of carditis, also between age and sex
(p > 0.05).

Electrocardiogram abnormalities (expect for first-degree atrio-
ventricular block) were found in five patients: complete atrio-
ventricular block in one, Mobitz type 1 block in one, atrial
fibrillation in one, supraventricular tachycardia in one, and ven-
tricular extra systole in one. All electrocardiogram abnormalities
returned to normal.

Arthritis

Themost commonly affected joints in those diagnosed with arthri-
tis were the knee (72.8%), ankles (53.8%), elbows (19%), wrists
(14%), hips (4.3%), and shoulders (2.5%), respectively. Forty-three
(15.4%) patients had small joint (fingers) involvement. Small joint

involvement was increased in the second period (5.5% versus
28.2%). Monoarthritis was found in 97 (34.8%) patients. Of the
patients with arthritis, 146 (52.3%) were male and 133 (47.7%)
were female.

Chorea

Fifty-one patients, 14 of whom were isolated, presented with
chorea. All remaining patients are accompanied by carditis alone
or with arthritis. Although there was no significant difference in
the frequency of isolated chorea between the periods, there was
a slight increase in the coexistence of carditis and chorea in the last
two periods, but it was not found statistically significant (p= 0.06).
In the patients with chorea, 31 (60.8%) were female and 20 (39.2%)
were male.

The mean follow-up was 13 (range 1 to 84) months in the first
period, 30.5 (1 to 168) months in the second period, and 35.6 (1 to
162) months in the third period (Table 5).

In the first period, 3 (1.8%) patients’ (11months–2 years), in the
second period 14 (17.9%) patients’ (9 months–3.6 years), and in
last period 11 (15.5%) patients’valve lesion completely resolved
(25 mild and 3 moderate carditis). This was found statistically sig-
nificant (p= 0.0002). At the follow-up, 2 patients died and 16
patients underwent surgery (12 patients’mitral valve replacement,

Table 4. Affected valves, severity of carditis, and accompanying findings in the patients with carditis

Total (n= 315) First period (n = 166) Second period (n= 78) Third period (n= 71) p

Affected valves

Mitral valve 173 (54.9%) 106 (63.9%) 32 (41%) 35 (49.3%) 0.002

Aortic valve 18 (5.7%) 9 (5.4%) 3 (3.8%) 6 (8.5%) 0.47

Mitral þ aortic valves 107 (34%) 48 (28.9%) 33 (42.3%) 26 (36.6%) 0.10

Mitral þ tricuspid valves 8 (2.5%) 3 (1.8%) 3 (3.8%) 2 (2.8%) 0.63

Mitral þ aortic þ tricuspid Valves 9 (2.9%) 0 7 (9%) 2 (2.8%)

Severity of Carditis

Mild 153 (48.6%) 75 (45.2%) 39 (50%) 39 (54.9%) 0.03

Moderate 62 (19.7%) 30 (18.1%) 12 (15.4%) 20 (28.2%)

Severe 100 (31.7%) 61 (36.7%) 27 (34.6%) 12 (16.9%)

Accompanying findings

Cardiomegaly 140 (44.4%) 85 (50.9%) 35 (44.9%) 20 (28.2%) 0.005

Heart failure 101 (32.1%) 61 (26.5%) 27 (34.6%) 13 (18.3%) 0.009

Pericardial effusion 18 (5.7%) 11 (6.6%) 4 (5.1%) 3 (4.2%) 0.74

Rhythm and conduction abnormalities 5 (1.6%) 4 (2.5%) 1 (1.3%) 0

Table 5. Follow-up and results of the patients with ARF

Total (n, %) First period (n, %) Second period (n, %) Third period (n, %) p

215/377 (57%) 85/206 (41.2%) 62/91 (68.1%) 68/80 (85%) <0.001

Completely resolved 28/315 (8.9%) 3/167 (1.8%) 14/78 (17.9%) 11/71 (15.5) 0.0002

Underwent surgery 16/315 (5.1%) 9/167 (5.4%) 5/78 (6.4%) 2/71 (2.8%) 0.58

Exitus 2/315 (0.6%) 2/167 (1.2%) 0 0
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4 patients’ mitral valve replacement þ aortic valve replacement).
Two patients who underwent surgery in the first period, one pro-
cedure (one mitral valve replacement and one mitral valve replace-
ment þ aortic valve replacement) was performed due to
irreversible heart failure during active carditis. In the first period,
one of the patients with severe carditis died during the IV penicillin
injection and the other with severe heart failure. No patient died in
other periods.

Discussion

Acute rheumatic fever is seen worldwide; however, it is commonly
detected in under-developed and developing countries and it still
continues to be a major health problem in those countries.
Rheumatic heart disease remains a significant cause of cardio-
vascular morbidity and mortality. Watkins et al. estimated that
there were 319,400 (95% uncertainty interval: 297,300 to
337,300) deaths due to rheumatic heart disease in 2015.8–10 In a
recent systematic review of prospective population-based studies,
the reported incidence of acute rheumatic fever ranged from 5 to 51
per 100,000 population worldwide in the 5- to 15-year age group.11

The lowest incidence rate of 0.5 to 3 per 100,000 population was
found in Europe; however, focal outbreaks of acute rheumatic fever
have been reported in industrialised countries in the last years.12

The 2015 Jones criteria identified the acute rheumatic fever
incidence cut-off< 2 of 100,000 school-aged children per year to
distinguish between low risk and moderate- to high-risk popula-
tions.13 Still, to be able to apply the Jones criteria which was revised
in 2015 to our country, the incidence and the prevalence rates
should be known. There is no study on the incidence of acute rheu-
matic fever that covers all of our geographical regions. However, it
is known that the percentage of children with acute rheumatic fever
in Turkey is still higher than the global rate. The number of reports
is not adequate for an accurate estimation of acute rheumatic fever
incidence. Beyazova et al.14 estimated it as 56.6 per 100,000 chil-
dren during 1970–1973 and 36.7 per 100,000 15 years later.
Saraçlar et al.15 found the incidence 20 per 100,000 children during
1972–1976. Örün et al.16 estimated it as 37.6 per 100,000 during
1980–1989, 60 per 100,000 during 1990–1999, and 21 per
100,000 during 2000–2009 in the Central Anatolia Region of
Turkey. Narin et al.6 estimated the lowest incidence rate of acute
rheumatic fever in Kayseri which is in the Central Anatolia region
(7.4 per 100,000). As being one of the developing countries, Turkey
still suffers from acute rheumatic fever, and a comprehensive study
about this disease still cannot be conducted due to the lack of reli-
able countrywide database of the patients who admitted to the hos-
pitals in the country. Additionally, the patients who have admitted
to more than one centre in our country causes problems on deter-
mining the exact incidence and prevalence rates of the disease.
However, we tried to determine the frequency of acute rheumatic
fever in our hospital by proportioning the number of the patients
diagnosed with acute rheumatic fever to all patients who applied to
the general paediatrics outpatien and PCO departments. When the
distribution of patients diagnosed with acute rheumatic fever by
years is examined, it is seen that there is a decrease in the number
of patients with acute rheumatic fever over the years, despite the
significant increase in the number of patients examined in both
general paediatrics outpatien and PCO departments. In this study,
the maximum numbers of the patients in a year were in 1994 and
1999 withmore than 45 and 41 cases per year, respectively. In these
years, when the number of patients was the highest, we found that
the frequency in our hospital also increased. Also, the fact that

some administrative factors could have (our hospital’s agreements
with health institutions, refugees, etc.) played a role in the increase
in the frequency of the disease in these 2 years could be noted.
Moreover, it is clearly seen that the number of the cases per year
dropped drastically, especially in the recent years of the study. This
decline could be caused by certain factors including improvement
in socio-economic conditions, health services, increase in antibi-
otic use, and hygienic conditions. Because secondary prophylaxis
limits the progression of long-term cardiac sequelae, early diagno-
sis of acute rheumatic fever is essential for reducing morbidity and
mortality. However, if we consider that the number of the paedi-
atric centres and paediatric cardiologists increased drastically in
second and third decades in our region, it can be said that this
decrease on incidence rate may not be correct due to, as we men-
tioned, we do not have a reliable countrywide data banks of the
patients. A multicentre epidemiological study is required to obtain
more reliable statistical values.

Group A streptococcal pharyngitis and subsequent acute rheu-
matic fever are most frequent among children and adolescents
between 5 and 15 years of age.17 While there were differences
between the ages of the first episodes of acute rheumatic fever pub-
lished in the literature, in most studies, the mean age was between
9.5–11.2 years,18-21 and it was parallel with our results. In the
present study, the rate of patients aged from 5 to 15 years was
97.9% and half of the patients’ age were between 9 and 12 years.
There was no patient under 5 years of age.

Both genders were affected equally by acute rheumatic fever
except for patients with chorea which was similar with the
literature.15,18-20 Of the patients with chorea, 60.8% were female.
Although there was a slight male predominance, no significant dif-
ference was observed between sexes in all periods. In two studies
from Turkey, female/male ratio was found to have increased
slightly.6,22

The increased rate of admission of patients with acute rheu-
matic fever to hospitals is in correlation with the seasonal variabil-
ity of pharyngitis, which is caused by group A beta-haemolytic
streptococci and is most often diagnosed in the winter and
spring.6,16,23 Approximately two-thirds of the patients admitted
in the spring and winter seasons (62.8%). The peak season for
the initial presentation was winter in all periods. The least common
season in the study was summer with 15 % in first period; however,
the occurrence rate of acute rheumatic fever increased to 25.3% in
the second period and 30% in the third period. The reason for this
is that most of the people of the region spend the summer months
in high altitude highlands, which are colder places. In recent years,
due to climate change in our region, the temperature levels in early
summer were lower. This might also explain the increase in acute
rheumatic fever rates throughout summer.

Universally, the most occurring major manifestations during the
first episode of acute rheumatic fever remain carditis (50%–70%)
and arthritis (35%–66%).4,18,24-29 Our data showed the
frequency of rheumatic carditis of 83.6%, which is higher than
the other published data and there was a slight increase (80.6%,
85.7%, and 88.6%, respectively); however, in last periods, there
was no statistically significant difference (p= 0.20). Also, the num-
ber of subclinical carditis gradually increased and this was sta-
tistically significant (p< 0.001). All patients with two or three
major manifestations were accompanied by carditis and approxi-
mately two-thirds of the patients had both carditis and arthritis.
Patients with carditis have been reported to be around 30–45% in
previous studies.30,31 All our patients had echocardiography
performed at the time when acute rheumatic fever was suspected
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whichmay be the reason for such a high percentage of carditis in our
cohort. The Jones criteria for the diagnosis of acute rheumatic fever
were revised in 2015.13 Echocardiography is now recommended in
all the patients with suspected or confirmed acute rheumatic
fever. Subclinical carditis can be used as a major criterion for acute
rheumatic fever in all populations.32 Genetic predisposition may
be a factor for development carditis and rheumatic heart disease.20,33

In our population, the prevalence of valvar lesions were similar to
the reports from other high-risk countries.3,6,20,34 Mitral involve-
ment was predominant at diagnosis in just more than one-half of
the cases (54.9%) and was associated with aortic regurgitation
(34%), whereas isolated aortic involvement was rare (5.7%).
Mitral insufficiency is caused by abnormal coaptation due to the
annular dilatation and chordal elongation.34,35 In the present study,
about one-half of the patients had mild carditis during the initial
diagnosis. Although severe carditis ratewas higher in the first period,
the incidence of mild carditis has increased steadily and recently
reached 55%. There was a statistically significant difference between
the periods in terms of carditis severity (p= 0.03). We thought that,
early recognition of the disease, adequate treatment of penicillin,
prophylaxis, and good follow-up of the patients caused carditis to
bemilder. There was no statistically significant relationship between
valve involvement and the severity of carditis, also between age and
sex (p> 0.05). Compared with older patients, children who pre-
sented before 5 years of age were more likely to have moderate to
severe carditis and to present with arthritis or the rash of erythema
marginatum andwere less likely to have chorea.36 In our study, there
was no patient under 5 years of age. It was not possible to tell the true
relationship between carditis severity and age since we do not know
the first episode ages of patients with recurrence.

Overall, 4% to 11% of all patients with acute rheumatic fever
develop clinically detectable pericarditis, one of the known, but less
common findings in rheumatic carditis. When present, pericarditis
is most often observed with pancarditis.20,34,37 In the present
study, pericardial effusion was detected in 5.7% of patients with
pancarditis.

Various rhythm and conduction abnormalities also can develop
during the course of the disease.38,39 One of the most characteristic
disturbances of conduction in acute rheumatic fever is first-degree
heart block. First-degree atrioventricular block is aminor Jones cri-
terion and is seen in approximately 10–75 % of the cases. In our
study, excluding patients with first-degree atrioventricular block,
rhythm, and conduction anomalies were observed in five patients
(1.6%). All the electrocardiogram abnormities detected at onset
returned to normal once the patients recovered from the acute
phase, as previously described by Ballı et al.39

The reported frequency of arthritis in children with acute rheu-
matic fever ranges from 60 to 80%, depending on the region.4,40 In
our study, it was observed in 74% of the cases. There was a slight
decrease (75.2% to 67.5%) in arthritis rates between first and last
periods that could be related with the common use of anti-
inflammatory drugs. Some authors described arthritis as the most
common criterion (up to 70% of the cases).41 In the present study,
the most commonly affected joints were larger ones such as knees
(72.8%), ankles (53.8%), and 43 (15.4%) patients had small joint
(fingers) involvement. Monoarthritis may be important as a clini-
cal manifestation of acute rheumatic fever in selected high-risk
populations.26,42-45 In the high-risk indigenous Australian popula-
tion, monoarthritis has been found to be present in 16% to 18% of
confirmed cases of acute rheumatic fever.42 In this study, monoar-
thritis was found in 97 (34.8%) patients and all of them were
accompanied by carditis.

Chorea was seen in 13.5% cases in this study and it varied from
2.7 to 18.8% cases in other studies.34,46-51 Some publications indi-
cate rates of 6–31% and even 49%.52 The difficulties in the acute
rheumatic fever diagnosis were described in the cases of isolated
rheumatic chorea, when other major criteria of acute rheumatic
fever are absent. Fourteen patients (27.5%) had isolated chorea
and others (72.5%) had chorea combined with carditis and
arthritis.

The low rates of detected subcutaneous nodules and erythema
marginatum in acute rheumatic fever patients found in this study
were likewise reported in literature.4,41 Subcutaneous nodules are
often observed in patients who also have carditis, and erythema
marginatum, subcutaneous nodules almost never occur as the sole
major manifestation of acute rheumatic fever. In our patients, only
two had subcutaneous nodules with carditis. Two patients had
erythema marginatum, although one of them occurred as the sole
major manifestation.

In the present study, the rates of minor manifestations were
consistent with the literature. The rates of arthralgia were reported
as 54.6–81.1%, fever as 40–62%, prolongation of PR interval as
15.9–23%, elevated sedimentation rates as 81.8–95%, and
C-reactive protein as 72–81.8%.15,34,53,54

Secondary prophylaxis limits the progression of long-term
sequelae, and early diagnosis of acute rheumatic fever is essential
for reducing morbidity and mortality. For the valve regurgitation
detected during the initial diagnosis, valvar lesions completely
improved for three (1.8%) patients in the first period, 14
(17.9%) patients in the second period, and 11 (15.5%) patients
in the last period at the follow-up period (minimum 9 months
and maximum 3.6 years). This was found statistically significant
(p= 0.0002). Early diagnosis, prevention of recurrence with good
secondary prophylaxis, regular follow-up and treatment of patients
were effective in the improvement of valvar lesions. A total of
15 patients underwent surgical intervention (11 patients mitral
valve replacement, 4 patients mitral valve replacement þ aortic
valve replacement), and 2 of them operated during acute attack
because of uncontrolled heart failure and others at the follow-
up. None of the patients in our population presented valve stenosis
at the follow-up, because valve stenosis is considered to be a
chronic and advanced-stage lesion.55 The mortality rate during
the acute attack in developed countries was reported to be lower
than 1%; however, higher rates were reported in developing
countries.56 The mortality rate was reported to be 0.5% by Ürün
et al. and 1% by Özer et al.16,54 There were no deaths during the
acute period in the series of Narin et al.6 In the present study,
the mortality rate was 1.2% in the first period and no deaths in
the second and third periods.

Conclusion

The diagnosis and adequate treatment of streptococcal pharyngitis
is crucial for reducing the development of acute rheumatic fever
and secondary prophylaxis to limit the cardiac valve damage
and chronic sequela. Although the incidence of acute rheumatic
fever decreased, it still continues to be an important disease that
can lead to serious increases in morbidity and mortality rates in
our country. As the frequency of acute rheumatic fever decreases,
awareness about this issue may decrease and the diagnosis of acute
rheumatic fever can be skipped. Therefore, the medical education
should include acute rheumatic fever. In future, although genetic
factors cannot be changed, changes in environmental factors and
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healthy policies will decrease the frequency of the disease and its
complications.
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