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Abstract We aimed to evaluate the predictors of the severity
of chronic rheumatic valvar disease. The long term follow-up
records of 139 patients with chronic rheumatic carditis were
reviewed. Children were followed-up on an outpatient basis
for a period ranging from 1–16 years (5.0±3.7 years). Mitral
regurgitation either isolated (51%, n=71) or combined with
aortic regurgitation (AR) (49%, n=68) was observed in all
cases of the initial attack of rheumatic carditis. AR at initial
attack of the rheumatic carditis was found to be affected by
gender (AR was more associated with males, p=0.032),
combined mitral and aortic regurgitation (CMAR), and
presence of MR at initial attack (p=0.000 and p=0.012,
respectively) with univariate analysis. The effect of CMAR
on AR at initial attack was also significant by multivariate
analysis (p=0.000). CMAR, MR, and AR at initial attack
had significant effects on CMAR at final evaluation (p=
0.000, p=0.020, and p=0.000, respectively) in univariate

analysis. Multivariate analysis revealed the significant effects
of CMAR and MR at initial attack on CMAR at final
evaluation (p=0.000 and p=0.005, respectively). Univariate
analysis showed that MR and AR at initial attack, and
CMAR at final evaluation, had significant effects on MR at
final evaluation (p=0.000, p=0.029, and p=0.000, respec-
tively). MR at initial attack and CMAR at final evaluation
had significant effects on MR at final evaluation with
multivariate analysis (p=0.001 and p=0.003, respectively).
AR at final evaluation was affected by CMAR and AR at
initial attack (p=0.000 and p=0.000, respectively), and
CMAR and MR at final evaluation (p=0.000 and p=0.000,
respectively) with both univariate and multivariate analysis.
Mitral valve prolapsus was more common in patients with a
longer duration (37.5%, 6 out of 16) than those with a
shorter duration (11%, 14 out of 123) and the difference was
significant (p=0.020). In conclusion, the initial severity of
valve involvement and the presence of CMAR at initial
attack were found to be the best predictors for the severity of
chronic rheumatic valvar disease in this study.
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Abbreviations
MR Mitral regurgitation
AR Aortic regurgitation
CMAR Combined mitral & aortic regurgitation

Introduction

Rheumatic heart disease remains a major health problem in
developing countries, especially threatening children and
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young adults. The overall incidence of acute rheumatic fever
varies from 20 to 100 cases per 100,000 in different reports
from Turkey [8, 16]. Additional information about rheumatic
heart disease showed that more than 50% of the episodes of
acute rheumatic fever cause carditis, which might progress
gradually to chronic rheumatic heart disease [9, 13].

Along with the modified Jones criteria, echocardiography
depicts the important valve lesions and excludes other causes
of valvular involvement in diagnosing rheumatic valvular
disease. Valve leaflet and chordal thickening, leaflet shorten-
ing, mitral annular dilatation, leaflet prolapse, and chordal
elongations are seen as typical valvular lesions [20]. Echocar-
diography is also essential for determining the timing of
surgery in patients with chronic rheumatic heart disease [21].

Conventional medical treatment options for rheumatic
heart disease such as corticosteroids or salicylic acid have
not been shown to alter the risk of cardiac disease
significantly at one year follow-up as stated in a recent
Cochrane review [4]. Data arising from studies carried out
using other nonsteroidal antiinflammatory agents such as
naproxen and high dose methylprednisone in patients with
rheumatic fever showed success but are lacking randomised
controlled trials [6, 19].

This study aimed to evaluate the predictors for the
severity of valvular involvement, treatment preferences, and
long term follow-up results of 139 children with rheumatic
heart disease in the light of recent knowledge.

Materials and methods

In this retrospective study, the records of children and
young adults (n=139, mean age ± SD 10.4±2.8 years, range
4–22 years) with rheumatic cardiac disease referred
between March 1989 and June 2003 were evaluated by
two paediatric cardiologists (TY, KN). The records of 158
males and 107 females were excluded due to unavailable
data about standardized initial and follow-up protocol. The
mean ages of 82 females and 57 males were 16.0±4.5 years
and 14.7±4.1 years, respectively. All patients were suffer-
ing from an initial attack of rheumatic carditis and fulfilled
the revised Jones criteria for rheumatic fever. They were
seen at the Paediatric Cardiology Unit, Istanbul Medical
Faculty, in Istanbul. All patients were examined according
to the standardized protocol including a medical history
obtained by a physician, an ECG, a chest X-ray, throat
swab cultures, and antistreptolysin O (ASO) measurements
at admission. Children were followed-up on an outpatient
basis for a period ranging from 1–16 years (5.0±3.7 years)
by one of the four investigators (AD, UA, RE, or TE; all
were paediatric cardiologists).

Echocardiographic examination was performed within one
week of admission, on discharge, and in selected cases—such

as severe valve involvement—annually. The echocardio-
graphic devices used were the VingMed CFM 800 scanner
(Vingmed Sound, Horten, Norway) and the Vivid-3 Expert
(General Electric, USA). Cross-sectional and Doppler exam-
ination were used to evaluate the severity of valvular
regurgitation. Valvular regurgitation with a colour jet shorter
then 1 cm, no mosaic colour jet, and a colour jet identified in
only one plane were graded as trivial. On the other hand, the
severity of pathologic valve regurgitation was graded quali-
tatively from 1 (mild) to 4 (severe) [3, 11].

Benzathine penicillin was given to all patients to
eradicate streptococci. Steroids were routinely used for
all patients with rheumatic carditis. Oral prednisone was
administered in a dosage of 2 mg/kg/day to a maximum
of 60 mg for two weeks and followed by gradual
withdrawal over the following two to four weeks depend-
ing on the clinical response. On the final week of the
steroid withdrawal salicylates were started at a dose of
80–90 mg/kg/day to avoid clinical rebound and contin-
ued for four to six weeks. Bed rest was recommended for
the period of acute carditis. ACE inhibitors and diuretics
were used in patients with severe carditis and heart
failure.

Nonparametric data from groups were compared by chi-
square and Fisher exact tests. Predictors for mitral regurgi-
tation (MR) and aortic regurgitation (AR) at initial attack
and final evaluation, and combined mitral & aortic
regurgitation (CMAR) at final evaluation, were tested in
univariate and multivariate analyses using the procedures of
the SPSS 10.0 package programme (SPSS, Inc., Chicago,
IL). In assessing the predictors of CMAR at initial attack,
binary logistic regression analysis was used. A p value less
than 0.05 was considered statistically significant.

Results

Isolated MR was seen in 71 patients (51%), whereas
CMAR was seen in 68 patients (49%) at initial attack of
rheumatic carditis. Valvular involvement related to the age
range of patients is seen in Table 1. Patients at the age of
ten years and younger had a slightly higher rate of isolated
MR (56.7%). CMAR was the most observed presentation in
patients in the ages of 11–15 years (55.1%).

Severities of MR and AR before and after the treatment
are shown in Table 2. Number of patients with no MR, as
well as trivial and mild MR increased after treatment. On
the other hand, patients with moderate, moderate to severe,
and severe mitral regurgitation reduced in number after
treatment. Similar to mitral regurgitation, the number of the
patients with normal aortic valves and trivial AR increased,
whereas mild, moderate, moderate to severe, and severe AR
cases reduced after treatment.
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Patients with longer durations (11 years and more)
between initial attack and final evaluation had more
recurrence compared to those with shorter durations (4 out
of 16 cases versus 2 out of 123 cases).

In addition, mitral valve prolapsus was also seen more
often in patients with longer duration (37.5%, 6 out of 16)
in comparison with shorter duration (11%, 14 out of 123)
and the difference was significant (p=0.020). The predic-
tors of mitral valve prolapsus were also determined and it
was found that mitral valve prolapsus was effected by age
(p=0.002) and age at initial attack (p=0.003).

Steroid was used in 132 patients (95%) and salicylic acid
was given to the remaining seven patients (5%). Thirteen
patients underwent valve surgery. The most frequently
performed procedure was mitral valve replacement (10 out
of 13). Two patients had aortic and one patient had
combined valve replacement.

The effects of age, gender, and age at initial attack on
initial valvular involvement were analysed and no signifi-
cant effect was observed.

The effects of various parameters on initial and final MR
and AR (data of 125 patients who had undergone medical
therapy only) are shown in Table 3. AR at initial attack of
the rheumatic carditis was affected by gender (AR was
more associated with males, p=0.032), CMAR, and
presence of MR at initial attack (p=0.000 and p=0.012,
respectively) with univariate analysis. The effect of CMAR
on AR at initial attack was also significant by multivariate
analysis (p=0.000). CMAR, MR, and AR at initial attack

had significant effects on CMAR at final evaluation (p=
0.000, p=0.020, and p=0.000, respectively) in univariate
analysis. Multivariate analysis revealed the significant
effects of CMAR and MR at initial attack on CMAR at
final evaluation (p=0.000 and p=0.005, respectively).
Univariate analysis showed that MR and AR at initial
attack, as well as CMAR at final evaluation had significant
effects on MR at final evaluation (p=0.000, p=0.029, and
p=0.000, respectively). MR at initial attack and CMAR at
final evaluation had significant effects on MR at final
evaluation with multivariate analysis (p=0.001 and p=
0.003, respectively). AR at final evaluation was affected by
CMAR and AR at initial attack (p=0.000 and p=0.000,
respectively), and CMAR and MR at final evaluation (p=
0.000 and p=0.000, respectively) with both univariate and
multivariate analysis.

Discussion

Istanbul is a province located in northwest Turkey. It is
Europe’s most populous city (approximately 12 million
residents) and Turkey’s cultural and financial centre.
During the 1970s, the population of Istanbul began to
rapidly increase as people from Anatolian rural areas
migrated to the city in order to find employment. Income
distribution is not fairly balanced in Istanbul, such that 20%
of the highest income group uses 64% of the resources
based on 1994 statistics. It is documented that the incidence
rate of acute rheumatic fever in Turkey seems to be
increasing and is as high as 107 per 100,000 among
children [8].

The data of the this study were obtained at a university
hospital in Istanbul over two decades in which conventional
treatments such as corticosteroids or salicylic acid were
used for rheumatic heart disease. The benefits of giving
steroids or salicylic acid to reduce the risk of chronic
rheumatic valvular disease have not been shown yet in well
designed controlled trials [5]. Therefore, we attempted to
measure the percentage of ‘responding patients’ to the

Table 2 The effects of treatment on the severity of mitral and aortic regurgitation

Severity of valvular involvement MR AR

Before, n (%) After, n (%) Before, n (%) After, n (%)

No involvement – 22 (15.8) 61 (43.9) 85 (61.2)
Trivial 10 (7.2) 20 (14.4) 19 (13.7) 19 (13.7)
Mild 26 (18.7) 50 (36.0) 27 (19.4) 13 (9.4)
Moderate 41 (29.5) 31 (22.3) 20 (14.4) 15 (10.8)
Moderate to severe 44 (31.7) 8 (5.8) 11 (7.9) 6 (4.3)
Severe 18 (12.9) 8 (5.8) 1 (0.7) 1 (0.7)

MR mitral regurgitation, AR mitral and aortic regurgitation

Table 1 Valvular involvement related to age range of patients

Age range at initial attack Valve involvement p

Isolated MR,
n (%)

CMAR,
n (%)

10 years and below 38 (56.7) 29 (43.3) NS
11–15 years 31 (44.9 38 (55.1)
16 years and above 2 (66.7 1 (33.3)

MR mitral regurgitation,CMAR combined mitral and aortic regurgitation
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conventional medical therapy of rheumatic valvular disease
at the end of long term follow-up results. Data from the
study showed that percentage of the patients with moderate
to severe and severe MR and AR before treatment (44.6%
and 8.6%, respectively) were reduced significantly after
treatment (11.6% and 5.0%). Almost all of the patients were
given corticosteroids and secondary prevention with benza-
thine benzylpenicillin. A previous study including 115
rheumatic fever patients receiving regular penicillin pro-
phylaxis showed that 70% of the 79 patients with acute MR
lost their murmur from four days to 8.5 years after it was
first heard, but murmur persisted in 73% of patients with
acute AR. The authors concluded that since there were no
developments of mitral or aortic stenosis, regular prophy-
laxis was thought to prevent the development of stenosis

[18]. In an older report from American Heart Association it
was declared that among cases initially presenting with
carditis without pre-existing heart disease, the proportion of
patients without residual heart disease was 70% for those
with only a grade I apical systolic murmur, and 74% for
those with only a grade II or III apical systolic murmur at
the end of a ten-year follow-up period. Four hundred
ninety-seven of the cases received the conventional medical
treatment such as corticosteroids and salicylic acid [17].
Ozkutlu et al. reported no significant differences in the
resolution of subclinical valvitis between patients treated
with acetylsalicylic acid, steroids, or those receiving no
treatment in a recent study including 40 patients [14]. In a
meta-analysis of salicylates and steroids, no differences
were observed in the long-term outcomes of these treat-

Table 3 Effects of different parameters on various valve involvements

Parameter p (univariate analysis) R squared F p (multivariate analysis)

Mitral regurgitation at initial attack
Age NS 0.140 0.774 NS
Gender NS 0.017 1.544 NS
Age at initial attack NS 0.047 0.366 NS
Valve involvement at initial attack NS 0.002 0.165 NS
Aortic regurgitation at initial attack
Age NS 0.261 1.673 NS
Gender 0.032 0.050 4.772 NS
Age at initial attack NS 0.150 1.326 NS
Valve involvement at initial attack 0.000 0.474 80.983 0.000
Mitral regurgitation at initial attack 0.012 0.114 3.076 NS
Valve involvement at final evaluation
Age NS 0.250 1.439 NS
Gender NS 0.001 0.059 NS
Age at initial attack NS 0.119 0.923 NS
Valve involvement at initial attack 0.000 0.730 54.485 0.000
Mitral regurgitation at initial attack 0.020 0.131 3.081 0.005
Aortic regurgitation at initial attack 0.000 0.213 7.381 NS
Mitral regurgitation at final evaluation
Age NS 0.232 1.434 NS
Gender NS 0.014 1.304 NS
Age at initial attack NS 0.076 0.619 NS
Valve involvement at initial attack NS 0.022 2.063 NS
Mitral regurgitation at initial attack 0.000 0.197 5.559 0.001
Aortic regurgitation at initial attack 0.029 0.091 2.812 NS
Valve involvement at final evaluation 0.000 0.169 11.455 0.003
Aortic regurgitation at final evaluation
Age NS 0.141 0.778 NS
Gender NS 0.000 0.007 NS
Age at initial attack NS 0.107 0.896 NS
Valve involvement at initial attack 0.000 0.235 27.584 0.027
Mitral regurgitation at initial attack NS 0.046 1.060 NS
Aortic regurgitation at initial attack 0.000 0.230 8.153 0.000
Valve involvement at final evaluation 0.000 0.637 95.544 0.000
Mitral regurgitation at final evaluation 0.000 0.432 20.766 0.007

NS not significant
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ments by means of decreasing the frequency of chronic
rheumatic valvar disease [1]. According to the authors who
prepared the WHO 1988 Technical Report, patients with
pericarditis or heart failure responded favourably to cortico-
steroids; corticosteroids were also advisable in patients who
did not respond to salicylates and who continued to worsen
and developed heart failure despite antiinflammatory
therapy [15].

The mitral valve is most commonly and severely
affected, with the aortic valve second in frequency in most
series [7, 13]. In this study, MR either isolated or combined
with AR was observed in all cases and AR accompanied
MR in half of the cases. Isolated MR was the dominant
presentation in patients at the age of ten years and younger.
Similar to our results in Aboriginal rheumatic heart disease
patients in the Northern Territory, one observer noted that in
children aged less than ten years, over 90% of mitral valve
lesions were pure regurgitation. The authors of National
Heart Foundation of Australia noted that mitral regurgita-
tion was particularly frequent in young patients who had
not yet developed scarred and stenotic valves from
persistent or recurrent valvulitis [12].

Mitral valve prolapse has been seen frequently in
patients with rheumatic carditis as a long-term sequela.
The reported incidences of prolapsus were 33% and 45% in
two studies including patients with mitral prolapse due to
isolated rheumatic MR [2, 22]. Mitral valve prolapsus was
observed in 20 patients (14%) in our study. Mitral valve
prolapsus was mostly seen in patients with a longer
duration between initial attack and final evaluation
(37.5%). Finally, with a univariate analysis it was shown
that older age and increased age at initial attack had
significant effects on mitral valve prolapsus.

The increased risk of progressing to severe chronic
valvar disease was associated with moderate or severe
carditis, recurrences of acute rheumatic fever, and mother’s
low educational level in a Brazilian study [10]. An
evaluation of the factors affecting MR at final evaluation
pointed out that MR at initial attack and CMAR at final
evaluation had significant effects on multivariate analysis in
this study. Increased severity of AR at initial episode of
rheumatic heart disease, CMAR at initial attack, as well as
CMAR and MR at final evaluation were found to have
significant effects on the severity of AR at final evaluation
with both univariate and multivariate analyses.

To our knowledge, this is the second largest study with
the longest follow-up duration carried out among children
with rheumatic heart disease.

In conclusion, the initial severity of valve involvement
and the presence of CMAR at initial attack were found to
be the best predictors for the severity of chronic rheumatic
valvar disease in this study. Therefore, preventive measures
should be undertaken to eradicate streptococcal pharyngitis

regarding its devastating effects on children and young
adults in their most productive years.
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