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Introduction: Rheumatic heart disease (RHD) remains a major public health issue

affecting children and young adults in developing countries. This study aimed to evaluate

the clinical characteristics, management, and reactivation of RHD among children and

young adults.

Patients and Methods: This was a hospital-based retrospective study conducted at

the National Cardiovascular Center Harapan Kita, Indonesia; we retrieved relevant data

from patients diagnosed with RHD between 2012 and 2018.

Results: Two hundred and seventy-nine patients were diagnosed with rheumatic heart

disease, of whom 108 were children (mean age of 12.02 ± 3.36 years) and 171 were

young adults (mean age was 24.9 ± 3.84). RHD was more common in female than in

male young adults (1.5:1). Hospitalization due to RHD complications such as congestive

heart failure was seen in 11.11% of cases in children, while pulmonary hypertension was

present in 19.95% young adult cases. Reactivation of RHD occurred in 17.2% (48/279)

cases, significantly in children (p < 0.001). Overall, the mitral valve (either isolated or

combined) was the organ most affected in children (39.13%) and young adults (44.81%).

Isolated mitral regurgitation was more common in children (13/21, 61.9%), while isolated

mitral stenosis wasmore common in young adults (19/47, 40.42%). There was a high rate

of rheumatic tricuspid valve disease in all populations (193/279, 69.17%) and reported

involvement of pulmonary regurgitation (46/279, 16.48%). Multivalve lesions were more

common than single lesions in both groups, with a combination of mitral and tricuspid

regurgitation the predominant type in children (32/43, 74.41%) and mixed mitral lesion

and tricuspid regurgitation in young adults (22/72, 30.56%). We observed a significant

occurrence of quadrivalve lesions in children (p= 0.039). Valve repair was more common

in children (49.07%) and replacement in young adults (32.16%), with low in-hospital

mortality. Compliance with secondary prophylaxis was a significant challenge.

Conclusion: Chronic RHD often presented with complications of the disease or

reactivation of rheumatic fever (RF). Inadequate treatment of RF/RHD leads to extensive

valvular damage and consequent disabilities. Efforts toward active early diagnosis and

prompt treatment of RF/RHD and effective preventive measures are essential.
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INTRODUCTION

Rheumatic heart disease (RHD) remains a major public health
problem, accounting for 320,000 deaths and around 10.5 million
people with disabilities globally (2015) (1). Although RHD is
preventable, underestimation of its prevalence leads to a neglect
of primary prevention in national health policies and eventual
progressive occurrence and fatality in children and young adults,
especially in developing countries (1, 2).

Rheumatic fever (RF) usually affects school-age children,
with preceding infection of group A streptococcus (GAS) that
manifests in multiple symptoms. Risk factors of streptococcal
infection include poverty, malnutrition, overcrowding, poor
housing, and shortage of healthcare resources, underlining the
high prevalence in developing countries (1, 3). All manifestations
of RF resolve completely after, except for cardiac valvular lesion,
which is the hallmark of RHD. Postrheumatic valvulopathies
remain themain cause of heart failure among children and young
adults (3). Therefore, patients with clinical features of RF/RHD
should be promptly treated and referred for definite diagnosis
and long-term management to limit the extent of heart damage.
However, in developing countries where access to medical
care is difficult, patients often present to tertiary care with
already disabling symptoms such as congestive heart failure or
pulmonary hypertension (2, 3). Secondary penicillin prophylaxis
to prevent reactivation of RHD should be undertaken by all
patients, but long-term management, and patient compliance
have been challenging (4).

We sought to determine the clinical characteristic and pattern
of RHD among children and young adults, conveying any clinical
importance, and comprehensive understanding of RHD that
may aid future diagnosis and management. The study also had
the purpose of raising practicing clinicians’ and governments’
awareness of RHD and its clinical burden.

PATIENTS AND METHODS

We retrospectively analyzed the clinical characteristics of
patients with RHD registered at National Cardiovascular
Center Harapan Kita, as the tertiary referral cardiovascular
center in Indonesia between 2012 and 2018. The study
was reviewed and approved by the Ethical Committee of
Department of Cardiology and Vascular Medicine, Faculty of
Medicine Universitas Indonesia, National Cardiovascular Center
Harapan Kita. The study obtained data regarding 108 children,
ages 3–18 years old, and 171 young adults, ages >18–30
years old, when diagnosed with RHD. Information obtained
from the records included age, gender, clinical symptoms,
laboratory and echocardiography reports, and management
decisions. Clinical and physical examinations were carried out
by cardiologists to determine patients’ symptoms and conditions.
An electrocardiogramwas performed on all subjects to determine
valvular involvement and other accompanying conditions
(e.g., atrial fibrillation). Echocardiography was obtained by
cardiologists and pediatric cardiologists for adult and child
patients to determine abnormalities, especially valvular damage.
Diagnosis of RHD was based on the previous history of

acute RF with valvular lesion, established diagnosis of RHD at
previous centers, and/or the World Heart Federation criteria
for echocardiographic diagnosis of RHD at time of admission
to our center. Reactivation of RHD was defined as patients
who had two major or one major and two minor or three
minor of the revised Jones criteria for high-risk populations
with a history of previous RF or previous valvular involvement
of rheumatic origin by the time of enrollment. Several subjects
suspected with recent upper respiratory tract infection were
examined with throat swab culture. Following the diagnosis,
patients underwent treatment suitable for each case and were
followed up until discharge. Any readmission due to reactivation
of RHD, postsurgical complications, worsening symptoms, or
related disease were noted. Data were recorded and analyzed
using the IBM SPSS statistic version 23.

RESULTS

During the 7 years of the study period, 108 children were
diagnosed with RHD; the mean age was 12.02 ± 3.36 years, with
a male to female ratio of 1:1. Meanwhile, of the 171 young adults
admitted with RHD, the mean age was 24.9 ± 3.84; 39.18% were
male and 60.81% female. Baseline characteristics of RHD patients
are described in Table 1.

Clinical Presentation and Reactivation of
RHD at Time of Admission
Almost all patients, children and young adult, had cardiovascular
symptoms during admission (dyspnea, peripheral edema,
syncope, palpitation, or chest pain), some (48/279, 17.2%)
presented with symptoms of reactivation (carditis, fever, etc.),
and the rest were referred for surgical management without
significant symptoms (Table 2). In the children’s group, patients
were hospitalized due to severe congestive heart failure (12/108,
11.11%), but in the young adult group patients were more
commonly admitted due to severe pulmonary hypertension
(29/171, 19.95%). Atrial fibrillation was more often seen
in young adults (37/171, 21.63%) than in children (5/108,
4.62%). Other reasons for hospitalization in children included
pericardial effusion, bronchopneumonia, infective endocarditis,
and pneumothorax. Meanwhile in young adults, pericardial
effusion and pneumonia had been reported in addition to RHD.

Most patients had carditis at admission: 72 children (66.67%)
and 106 young adults (61.98%) (p = 0.428). Some children

TABLE 1 | Baseline characteristics of RHD patients.

Characteristics Children (n = 108) Young adults (n = 171)

Gender

Female 54 (50%) 104 (60.81%)

Male 54 (50%) 67 (39.18%)

Age

Mean 12.02 ± 3.36 24.9 ± 3.84

Range 3–17 >18–30
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TABLE 2 | Clinical manifestations and laboratory investigation findings in RHD

cases.

Clinical manifestations Children

(n = 108)

Young

adults

(n = 171)

Total

(n = 279)

Clinical presentation

Pulmonary hypertensions 11 (10.18%) 29 (19.95%) 40

Congestive heart failure 12 (11.11%) 11 (6.43%) 23

Atrial fibrillation 5 (4.62%) 37 (21.63%) 42

Pericardial effusion 2 (1.85%) 1 (0.58%) 3

Pneumonia 4 (3.70%) 1 (0.58%) 5

Infective endocarditis 4 (3.70%) — 4

Major criteria

Carditis 72 (66.67%) 106 (61.98%) 178

Arthritis 28 (25.92%) 8 (4.68%) 36

Chorea 0 2 (1.16%) 2

Subcutaneous nodules 5 (4.62%) 2 (1.16%) 7

Erythema marginatum 6 (5.56%) 2 (1.16%) 8

Minor criteria

Arthralgia 27 (25%) 6 (3.51%) 33

Fever 45 (41.67%) 21 (12.28%) 66

Elevated C-reactive protein 49 (45.37%) 10 (9.26%) 59

Elevated erythrocyte

sedimentation rate

42 (38.89%) 23 (13.45%) 65

Prolonged PR interval 4 (3.70%) 2 (1.16%) 6

Leucocytosis 53 (49.07%) 47 (27.49%) 100

Suggesting evidence of preceding infection

Elevated ASTO 26 (24.07%) 6 (3.51%) 32

Positive throat culture 18 (16.67%) 3 (1.75%) 21

experienced arthritis (28/108, 25.92%) compared to fewer cases
in young adults. Among others, arthralgia (27/108, 25%), fever
(45/108, 41.67%), elevated C-reactive protein (49/108, 45.37%),
and elevated erythrocyte sedimentation rate (42/108, 38.89%)
were significantly more common in children (p < 0.000).
Prolonged PR intervals (4/108, 3.7%) were also more commonly
seen in children than in young adults (p= 0.155) (Table 2).

Patients who were diagnosed with reactivation of RHD
at time of admission already had an established diagnosis
of RHD from previous hospitals and were referred to our
center when reactivation occurred. Reactivation of RHD was
noted to be more common in children (39/108, 36.1%) than
in young adults (9/171, 5.26%) (p < 0.001), with carditis as
the most common major criteria reported in both children
(23/39, 58.97%), and in all (9) young adult patients. Arthritis
(6/9, 66.67%), chorea (2/9, 22.22%), subcutaneous nodules (2/9,
22.22%), and erythema marginatum (2/9, 22.22%) were more
commonly seen in reactivation cases of young adults (p = 0.404,
p = 0.003, p = 0.198, p = 0.328, respectively). No report of
chorea was reported in the children’s group. Like the major
criteria, arthralgia (5/9, 55.56%) and fever (7/9, 77.78%) were
more common in young adult cases compared to children (p =

0.348, p = 0.359, respectively). Among these reactivation cases,
30 (62.5%) patients had elevated antistreptolysin-O (ASTO) (26

TABLE 3 | Valvular affectation in RHD patients.

Characteristics Children Young adults Total p-value

Mitral valve lesions 99 (39.13%) 160 (44.81%) 259 0.383

Overall MR 93 53 145

Overall MS 2 57 59

Overall MS + MR 4 50 54

Tricuspid valve lesions 80 (31.62%) 113 (31.65%) 193 0.159

Overall TR 80 113 193

Aortic valve lesions 53 (20.94%) 59 (16.52%) 112 0.016

Overall AR 53 50 103

Overall AS — 2 2

Overall AS + AR — 7 7

Pulmonary valve lesions 21 (8.3%) 25 (7%) 46 0.211

Overall PR 21 25 46

Total 253 357 610

of these were reported in the children’s group), and 17 (35.41%)
patients had a positive throat culture (16 from the children’s
group). All patients with reactivation of RHD were hospitalized
and treated with an eradication dose of phenoxymethylpenicillin
(PMP) and steroids.

Valve Involvement
Mitral valve involvement was the most commonly affected
valve in both children and young adults, followed by tricuspid,
aortic, and pulmonary valves. Of 99 (39.13%) children with
mitral involvement, 93 had mitral regurgitation (93.93%), 2 had
stenosis (2.02%), and 4 had both regurgitation and stenosis
(4.04%). In contrast, mitral stenosis was slightlymore common in
adults (57/160, 35.62%), followed bymitral regurgitation (53/160,
33.12%) and both regurgitation and stenosis lesions (50/160,
31.25%). Meanwhile, only tricuspid regurgitation was reported in
children (80/108, 31.62%), as well as aortic regurgitation (53/108,
20.94%). Pulmonary regurgitation was the least reported in both
groups (Table 3).

Single-valve lesions in both groups presented as isolated
mitral lesions, with isolated MR in most children (13/21, 61.9%)
(p = 0.002) and isolated MS in most adults (19/47, 40.42%)
(p = 0.003). Isolated tricuspid regurgitation was reported only
in children, while isolated mixed aortic lesion (AS + AR) was
reported only in young adults. There was no report of isolated
pulmonary lesions in any population, albeit they always appeared
in combination with others. Frequencies of multivalvular lesions
were much higher than those of isolated single-valve disease
in both age groups (p = 0.128). As seen in Table 4, dual-valve
lesion was more common in children (43/108, 39.81%) than in
young adults (72/171, 42.11%) (p = 0.705). It was followed by
triple-valve (30/108, 28.70%), single-valve (21/108, 19.40%), and
quadrivalve (14/108, 12.96%) lesions. In comparison, the single-
valve lesion was the next common lesion (47/171, 27.48%) in the
young adult group, followed by triple-valve (42/171, 4.56%) and
lastly all-valve (10/171, 5.84%) lesions. The most common dual-
valve lesion was the combination of mitral regurgitation (MR)
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TABLE 4 | Pattern of valve involvement and type of lesions in RHD patients.

Characteristics Children

(n = 108)

Young

adults

(n = 171)

Total

(n = 279)

Single valve lesion 21 (19.40%) 47 (27.48%) 68

Isolated mitral 14 (12.96%) 38 (22.22%) 52

Isolated MR 13 (12.03%) 11 (6.43%) 24

Isolated MS 1 (0.92%) 19 (11.11%) 20

Isolated MS + MR — 8 (4.67%) 8

Isolated tricuspid 2 — 2

Isolated TR 2 (1.85%) — 2

Isolated aorta 5 9 (5.26%) 14

Isolated AR 5 (4.62%) 7 (4.09%) 12

Isolated AS + AR — 2 (1.16%) 2

Multivalve lesion

Dual valve 43 (39.81%) 72 (42.11%) 115

M + T 33 (30.55%) 60 (35.08%) 93

MR + TR 32 (29.62%) 10 (5.84%) 41

MS + TR — 22 (12.86%) 23

MS + MR + TR 1 (0.92%) 28 (16.37%) 28

M + A 8 9 (5.26%) 17

MR + AR 8 (7.41%) 7 (4.09%) 15

MR + AS + AR — 1 (0.58%) 1

MS + AS + AR 1 (0.58%) 1

M + P — 1 1

MS + MR + PR — 1 (0.58%) 1

T + A 2 2 (1.2%) 4

TR + AR 2 (1.85%) 1 (0.58%) 3

TR + AS — 1 (0.58%) 1

Triple valve 30 (27.78%) 42 (24.56%) 72

M + T + A 23 27 (15.78%) 50

MR + TR + AR 23 (21.29%) 12 (7.01%) 35

MS + TR + AR — 6 (3.51%) 6

MS + TR + AS + AR — 1 (0.58%) 1

MS + MR + TR + AR — 8 (4.67%) 8

M + T + P 6 (5.56%) 14 (8.18%) 20

MR + TR + PR 3 (2.78%) 5 (2.92%) 7

MS + TR + PR 1 (0.92%) 5 (2.92%) 6

MS + MR + TR + PR 2 (1.85%) 4 (2.39%) 6

M + A + P 1 1 2

MR + AR + PR 1 (0.92%) 1 (0.58%) 2

All valves 14 (12.96%) 10 (5.84%) 24

MR + TR + AR + PR 13 (12.03%) 3 (1.75%) 16

MR + TR + AS + AR + PR — 1 (0.58%) 1

MS + TR + AR + PR — 3 (1.75%) 3

MS + TR + AS + PR — 1 (0.58%) 1

MS + TR + AS + AR + PR — 1 (0.58%) 1

MS + MR + TR + AR + PR 1 (0.92%) 1 (0.58%) 2

and tricuspid regurgitation (TR) in children (32/43, 74.41%)
(p < 0.001), while in young adults mixed mitral valve (MR +

MS) lesion and tricuspid regurgitation wasmore common (28/72,
38.9%) (p < 0.001). A combination of MR, TR, and AR was

TABLE 5 | Management of rheumatic heart disease.

Intervention Children

(n = 108)

Young adults

(n = 171)

Total

(n = 279)

Surgery 67 (62.03%) 98 (57.30%) 165 (59.13%)

Valve replacement 53 (49.07%) 28 (16.37%) 81 (47.36%)

Valve repairment 9 (8.33%) 55 (32.16%) 64 (37.42%)

Valve replacement

and repairment

5 (4.62%) 15 (8.77%) 29 (16.95%)

BMV 2 (1.85%) 45 (26.31%) 47 (27.48%)

the most commonly seen triple-valve disease in children (23/30,
76.67%) and young adults (27/42, 64.28%) (Table 4). Quadrivalve
lesion was significantly more common in the children’s group
(14/108, 12.96%) than in young adults (10/171, 5.84%) (p =

0.039) (Table 4) and often presented as a combination of MR +

TR+ AR+ PR in both groups.

Management
In both groups, surgery was more often performed, with the
rest undergoing either percutaneous balloon mitral valvuloplasty
(BMV) or only medically managed (Table 5). Of 108 children
patients, 67 (62.03%) had received surgical intervention, of
whom 53 (79.1%) had valve repairment, 9 (13.43%) had valve
replacement, and 5 (7.46%) had both valve replacement and
repair. There was no reported postoperative or in-hospital
mortality in the children’s group. Of 171 young adults, 98
(57.3%) had surgery; 55 (56.12%) had valve replacement, 28
(28.57) had valve repair, and 15 (15.3%) had both repair
and replacement. Two young adult patients died during
hospitalization. The first case was a 21-year-old female with
severe mitral regurgitation and tricuspid regurgitation who
underwent mitral valve replacement procedure and died a day
after due to critical pulmonary hypertension (PH). The second
was a 23-year-old female with severe mitral regurgitation and
stenosis who underwent urgent BMV; however, the procedure
failed due to the patient’s current condition and the patient died
due to critical PH and intractable heart failure.

Two patients had been in their last trimester of pregnancy
during the time of diagnosis with presenting symptoms of
dyspnea and peripheral edema. Both had required hospitalization
during pregnancy and underwent selective C-section due to their
present conditions. The patients were then treated for mitral
stenosis due to RHD, with one patient eventually undergoing
BMV with a satisfactory result.

Follow-Up and Readmission
Children had an average length of stay of 12.74 days, which
was longer than the average stay of young adults, which was
6.82 days. Patients were followed up until discharge and were
given secondary prophylaxis. All patients were advised to practice
routine control measures in 6 months to 1 year if possible once
deemed appropriate by attending cardiologists. However, most
patients were referred back to their previous hospital, where
cardiologist and echocardiography evaluation were available.
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Among all cases of RHD, only 20 patients (7.16%) were
readmitted to our hospital during the period of study for various
reasons; two were readmittedmore than once. Generally, patients
were rehospitalized for a surgical or valvuloplasty procedure.
Three patients returned due to symptoms of congestive heart
failure; one child patient with a post valve repair procedure
developed reactivation of RHD 4 years later although she had
been treated with secondary prophylaxis for a 1-year period.
Two complained of palpitations caused by atrial fibrillation; one
came back due to anticoagulant poisoning after treatment of
atrial fibrillation. One child patient had clinical manifestation
of carditis, fever, and arthralgia but no evidence of preceding
streptococcal infection. Readmission was noted to be more
common in young adults (60%) than in children (40%).

DISCUSSION

Rheumatic heart disease (RHD) is an eminently preventable
chronic cardiac disease, and its prevention lies on the
understanding of clinical manifestations for timely diagnosis
and prompt treatment as per regimen. The patients in this
study were predominantly young adults with advanced RHD,
supporting the suggestion that rheumatic valvular abnormalities
would be advancing into adulthood. The mean age on admission
of children with RHD patients was 12.02 ± 3.36, consistent with
school-age children being at high risk (2), and 24.9 ± 3.84 for
young adults. In the children’s group, both sexes were equally
affected by the disease, yet there was a slight predominance of
RHD in female young adults than in males, with a male to female
ratio 1:1.5. This is particularly similar to previous RHD studies
in which the disease was more prevalent in females than in males
(2, 5, 6). However, there had been reports of amale predominance
in Lagos (7). No study clearly identified significant reasons for
young adult female predominance in RHD; whether this was a
result of innate susceptibility in child-rearing age or cultural and
social positions of women is unclear (8).

Clinical Manifestations and Reactivation of
RHD in Children and Young Adults
RHD is the leading of cause of death of cardiac origin (9). More
often than not, patients with RHD presented at hospital with
worsening symptoms due to complications of RHD. Infective
endocarditis, embolic event, atrial fibrillation, heart failure,
and pulmonary hypertension were some of the most common
complications of untreated severe rheumatic valvular disease
(10). Distinguished complications of advanced RHD, particularly
congestive heart failure and pulmonary hypertension, were
all seen commonly in both children and young adults. Forty
(14.33%) patients, of whom 11 were children and 29 were young
adults, had secondary pulmonary hypertension, and almost
half of these were severe. Pulmonary hypertension develops
early and is a usual occurrence in patients with valvular
heart disease, particularly in mitral and aortic valve lesions,
where the left ventricle (LV) becomes hypertrophic and less
distensible, leading to increased LV end-diastolic pressure. As
a result, the left atrium (LA) also becomes hypertrophic and

enlarged, reducing its output and then pulmonary hypertension
ensues (8). Atrial fibrillation occurred more often in the young
adult population and was particularly significant given its
debilitating complication of spontaneous thrombosis LA, along
with limited access to anticoagulants in rural areas (1, 8). Infective
endocarditis (IE) was also detected in the child population,
which was in accordance with a previous study in which IE was
observed in 16% children with RHD (3). RHD was found to
be the cause of 84% cases of IE, specifically in Asian countries
(3, 11). This association was potentially fatal, considering that IE
is challenging to diagnose and manage, especially with limited
diagnostic support. These complications often became the chief
complaints, not the actual rheumatic fever itself, indicating that
an acute episode of RF was often unrecognized and left untreated.
This signified the importance of educating the community and
practicing clinicians in rural areas about RF/RHD for timely
identification and prompt treatment in an effort to prevent
further unwanted complications. Proper access to laboratory
facilities in confirming the present of streptococcal infections is
also necessary in making diagnosis.

Cardiac involvement in RHD involves the pericardium,
myocardium, and endocardium, with valvulitis being the most
common presentation, ranging widely from subclinical to severe
cases with congestive heart failure and/or death (12). Carditis
was the prevalent major criterion in both child and young adult
groups and accounted for an overall 63.79% patients in this study,
which was similar to other findings of carditis ranging from 37.5
to 93% (2). Polyarthritis and skin findings, subcutaneous nodules
and erythema marginatum, occurred more often in children.
Both skin findings were infrequent manifestations that occurred
in fewer than of 10% patients in a previous study (13). Chorea was
seen only in the young adult population, frequently affected the
face asymmetrically, and rarely occurred as a sole manifestation.
A previous study, however, had reported a prevalence of chorea in
1.4% cases among 211 children in Nepal (3). Fever was the second
most common clinical manifestation in both groups, followed by
a rise in inflammatory markers. Arthralgia was a more frequent
complaint among children.

The revised 2015 Jones criteria for medium- and high-
risk populations considered monoarthritis and polyarthralgia as
major criteria. Based on the modified criteria, reactivation of
RHD was significantly higher in children than in young adults
(p < 0.001), highlighting that children are at a higher risk of
recurrent RF, in contrast to a study in Bangladesh where recurrent
acute RF was more commonly observed in adults (54.3%) than in
children (35%) (14). In addition, supporting evidence of recent
streptococcal infection (prolonged PR interval, elevated ASTO,
positive throat culture) was more frequently described in the
children’s group.

The clinical manifestation of recurrent RHD mimics that
of acute endocarditis, especially when it is the isolated
manifestation, complicating the diagnostic process (15). Some
studies have claimed that the Jones criteria is more applicable
to the first episode of rheumatic fever, and recurrence should be
suspected in any new cardiovascular manifestation in patients
with chronic RHD (15). All these patients were treated with
antibiotics for eradicating streptococcal infection, with the
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addition of steroids to suppress inflammatory responses and
minimize the effects of inflammation. Administration of steroids
instead of salicylates in acute RF or reactivation was more
preferred in controlling the inflammatory process (2). The
recommended initial dose of prednisone (1–2 mg/kg body
wt/day, max. 80 mg/day) was given for 2–3 weeks, then tapering
the dosage (16).

Pattern of Valvular Involvement in RHD
Mitral valve lesion was the predominant rheumatic valvulopathy
in both the children’s and young adult groups. The prevalent
involvement of the mitral valve had been extensively described
in the literature including in a previous study at a tertiary care
center in other parts of developing countries, including Nepal
(3, 5, 17), India (18), and Pakistan (6), usually followed by aortic
valve disease.

Regarding single valvular lesion, isolated pure mitral valve
lesion (12.96%) was affectedmore than isolated aortic valve lesion
(4.62%) in the children’s population. A comparable result was
seen in the young adult population, with isolated mitral valve
lesion (22.22%) more prominent than isolated aortic valve lesion
(5.26%). Similarly, studies done by Laudari et al. and Alkhalifa
et al. both showed that isolated mitral valve lesion was the most
commonly affected valve lesion (46.8 and 60%, respectively)
(19, 20).

RHD predominantly affects the left-sided cardiac valves,
although the reason is still unclear (21). In contrast with
our study, however, rheumatic tricuspid valve disease was
the second most common in all RHD populations. Our data
recorded two cases of isolated tricuspid valve lesion in children,
which is very rare, with most cases usually being functional
or with the presence of other valve lesions. The first case
was a 14-year-old male presenting with symptoms of acute
RF (carditis, polyarthritis, subcutaneous nodule, and fever),
and echocardiography showed moderate tricuspid regurgitation;
a history of previous RF was unclear. Another case was a
10-year-old male presenting with signs of congestive heart
failure (orthopnea, paroxysmal nocturnal dyspnea, dyspnea on
effort), and echocardiographic examination found mild tricuspid
regurgitation of rheumatic origin. These patients were then
treated with secondary prophylaxis (PMP).

In our study most patients had a multivalve lesion (80.6%
children and 72.52% young adults), indicating the advanced
stage of the disease. The incidence was even higher than that
of single valvular disease in both groups. A similar observation
was reported in the study by Faheem et al. in Pakistan, where
multivalvular lesions accounted for more than half (56.30%)
of the overall study population (6). This may be because
their study and ours were both done at a tertiary referral
hospital, where patients had reached the hospital when they were
already at advanced stage (6). Among multivalve diseases, dual-
valve lesion was the most commonly seen across all groups,
39.81% in children and 42.11% in young adults, particularly the
combination of mitral and tricuspid regurgitation (MR+ TR) in
the children’s population and the combination of mixed mitral
lesion and tricuspid regurgitation (MS+MR+ TR) in the young
adult population. Combined mitral and tricuspid valve disease is

associated with poor survival, with patients more likely to have
class III or IV heart failure and reduced functional capacity (22).

Although rheumatic involvement of all four heart valves is
rare and often only found on postmortem examination, this
study observed a significant occurrence of quadrivalve lesion
in the children group (12.96%, p = 0.039). Most previous
studies, dated back to 15–30 years ago, reported three cases of
rheumatic all-valve disease with stenosis, regurgitation, or mixed
lesions (23–25).

Types of Valvular Lesions
Mitral stenosis (either as isolated lesion or in combination) was
the predominant mitral valve lesion, affecting 62.57% of young
adult RHD patients, consistent with a previous study in Pakistan
in which 70% patients were affected (6). In contrast, mitral
stenosis was rarely seen in children; rather, mitral regurgitation
(isolated or combined) was the ubiquitous valvular presentation
(89.81%) of RHD cases. This data was supported by similar
findings in other studies in India (8, 26, 27). Mixed mitral valve
lesion was more common in young adults (29.24%) than in
children (3.70%), which is in agreement with findings in other
parts of the world (2, 8). Overall, mitral regurgitation was found
to be present in almost every combination ofmultivalvular lesion.

Tricuspid regurgitation was observed in 74.07% children and
65.49% young adult cases, with tricuspid regurgitation more
frequent than mitral valve lesions in young adults, but almost
always in combination with mitral valve or in a lower occurrence
aortic valve lesions. Our data were much higher than in the
previous study, which reported only 5.7% tricuspid regurgitation
cases (2). Another study reported tricuspid regurgitation was
present in 20.3% of cases (9). Rheumatic involvement of the
tricuspid valve is more common when recurrent infections or
reactivations have occurred (28). Considering more than half of
our patients had involvement of tricuspid valve, it confirmed the
much higher prevalence of clinically silent RHD (21.1 per 1,000
people) than clinically manifest RHD (2.7 per 1,000 people) (29).
The true incidence of organic tricuspid rheumatic disease might
be higher than reported. However, it is important to distinguish
organic tricuspid valve involvement from functional tricuspid
regurgitation. which is caused by left atrium dilatation, right
ventricular dysfunction, and remodeling leading to tricuspid
annulus dilatation (22).

Unlike a study by in Zambia Musuku et al. who had no report
of affected aortic valve, this study reported an overall 34.68%
cases of aortic regurgitation that was slightly more common in
children than in young adult (30). Similar data were reported
with aortic regurgitation incidence of 47%, and almost always
existed in combination (6). Overall, aortic regurgitation was
present more commonly than aortic stenosis, with no case of
aortic stenosis recorded in children. Similar data were observed
in a previous study in Nepal (5).

Damage to the pulmonary valve caused by rheumatic fever
is extremely rare, but this study showed involvement of
the pulmonary valve in RHD, as pulmonary regurgitation,
particularly in children more than in the young adult population;
albeit being the least involved and always in combination with
other valves. One study in India reported two cases of isolated
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pulmonary lesion of rheumatic origin in children under 15
years old (31) and one reported pulmonary valve involvement
combined with other valves in 2.55% of cases in Nepal (19).

Difficulties in Long-Term Secondary
Prophylaxis
Prevention of recurrent attack or reactivation of RHD is essential
in preventing disease morbidity and further complications in the
future. Penicillin remains the antibiotic of choice. Oral PMP was
given as secondary prophylaxis in all RHD cases. Our data did
not include any report on patients’ compliance and unexplored
follow-up of recurrent attack, since most patients then referred
back to their primary or secondary healthcare facilities. However,
in clinical practice, we often observed a poor uptake of secondary
prophylaxis especially in cases in children.

Inadequate compliance with penicillin therapy was reported
in various studies, with non-compliance rate ranging between 4.5
and 70% (2). Oral administration of antibiotics was suggested to
be the reason for the high non-compliance rate (2). Considering
that, penicillin injection is more desirable, especially for young
adults who had low adherence. However, in rural settings, limited
access and long travel time to health care facilities, as well as
lack of available penicillin therapy, have been documented and
have a negative influence on patients’ adherence (32). Therefore,
it is appropriate to assume that a low compliance rate would also
be reported in this study if long-term follow-up was concluded.
Patients who took penicillin prophylaxis regularly did not have
reactivation of RF, thus emphasizing the importance of adherence
to secondary prophylaxis (2). Considering the challenge in
compliance rate, benzathine benzylpenicillin injection then
should be considered as the drug of choice for secondary
prophylaxis, as it would require administration of the drug only
once a month. More often it had been noted that RF recurs
more frequently in patients on an oral regimen than in those
receiving intramuscular benzathine benzylpenicillin, probably
due to factors mentioned earlier (2, 16).

Management of RHD at a Tertiary Care
Center
Surgery was frequently the mainstay of treatment, over BMV
or medication-only treatment, to alleviate progressive disease
caused by chronic rheumatic valvular disease despite adequate
and aggressive medical therapy. Surgical treatment in this study
was carried out in 59.14% cases in this study, which was higher
than previous studies (2, 33). possibly because most patients
were referred to the tertiary care late in the course of illness
with severely deformed valve and extensive heart damage (3).
Surgical intervention can either be valve replacement or valve
repair. Valve replacement with a mechanic valve was more
common in young adults (56.12%), while in children valve
repairment was the most common (79.1%). Surgical valve repair
is thought to be the gold standard in heart valve surgery, yet
the durability of valve repair might be compromised by the
progressive characteristic of rheumatic disease. Ever since, it
has been noted from long-term follow-up after surgical valve
replacement that the use of a prosthetic ring is a protective factor

in the long-term outcome and reduces the risk of reoperation
(9). Percutaneous BMV was usually performed in young adults
(26.31%). It is the standard first-line therapy for rheumatic
mitral stenosis disease, particularly in the absence of mitral
insufficiency. However, our study reported BMV was carried
out in mitral stenosis and mixed mitral valve lesions with
satisfactory results.

Although it had been noted that valvular surgery had its
own difficulties regarding the procedure, mechanic valve size,
and postoperative complications in a children’s population,
no postoperative mortality was recorded in this study. Early
postoperative mortality was <2% in the young adult group. One
patient died after mitral valve replacement due to critical PH,
and the other died after failed BMV due to intractable heart
failure and critical PH; both were females in their early 20 s.
The in-hospital mortality was lower than in the other reports for
RHD from low- and middle-income countries, although long-
term follow-up after discharge should be noted to show RHD
annual mortality.

Readmission Still Occurred With Various
Presentations
Even after administration of appropriate medical therapy,
ongoing disability and rehospitalization were still present,
emphasizing the need for access to appropriate surgical care.
Readmission occurred in fewer than 10% of patients for diverse
reasons: reactivation, surgical/valvuloplasty, severe congestive
heart failure, and symptomatic atrial fibrillation. Decentralization
of services used to diagnosis RHD and creating national registry
to record and tracking the disease progression and management
may be one of many potential solutions to RHD occurrence in
Indonesia or any developing countries.

This study has certain limitations. By obtaining data only from
subjects in a single tertiary referral hospital setting, the study
is less likely to identify patients with milder manifestation and
does not represent the true prevalence andmanifestation of RHD
in Indonesia.

CONCLUSION

RHD remains the major acquired valvular heart disease
among children and young adults. Patients with chronic RHD
often presented with complications of the disease or with
reactivation of RHD. Mitral valve lesion was the predominant
lesion, particularly in a dual-valve disease, presenting as
mitral regurgitation in children and stenosis in young adults.
Tricuspid, aortic, and pulmonary valve involvement was
commonly seen with various patterns and combinations.
Multivalve lesions indicated an advanced stage of disease.
Surgical intervention was carried out, especially in severe cases
with low early postoperative mortality. Poor compliance and
limited access to secondary prophylaxis remain significant
challenges to RF/RHD control programs, especially in rural
areas. This study supports the need for more effective preventive
methods, early diagnosis, and follow-up care to prevent
secondary infection.
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