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ORIGINAL ARTICLE

Morbidity and mortality of rheumatic heart disease and acute
rheumatic fever in the inpatient setting in Timor-Leste
Kimberly Davis,1 Lidia NL de Oliveira,2 Ines da Silva Almeida,2 Mario Noronha,2 Joao Martins,2

Milena dos Santos,2 Andre Monteiro,2 David Brewster,2 Ari Horton,1,3 Bo Remenyi1,4 and Joshua R Francis 1,4

1Department of Paediatrics, Royal Darwin Hospital, 4Menzies School of Health Research, Charles Darwin University, Darwin, Northern Territory, 3East Timor
Hearts Fund, Melbourne, Victoria, Australia and 2Department of Paediatrics, Hospital Nacional Guido Valadares, Dili, Timor-Leste

Aim: To describe the clinical features, treatment and outcomes of acute rheumatic fever (ARF) and rheumatic heart disease (RHD) in children
admitted to the national referral hospital in Dili, Timor-Leste.
Methods: This prospective study documented cases of ARF and RHD in children aged 14 years and under who were admitted between June
2017 and May 2019. ARF was diagnosed using an adapted version of the 2015 Jones criteria and presumed (rather than proven) exposure to
group A Streptococcus. Clinical and echocardiographic findings, comorbidities and discharge outcomes are reported.
Results: A total of 63 patients were admitted with ARF or RHD; 54 were diagnosed with RHD for the first time. Median age was 11 years (range
3–14); 48% were female. Of those with echocardiograms, 56/58 had RHD, 55/56 (98%) had mitral regurgitation (37/55 (67%) severe), 11/56 (20%)
had mitral stenosis and 43/56 (77%) had aortic regurgitation. Left ventricular dysfunction (55%), pulmonary hypertension (64%) and cardiac failure
(78%) were common. Four (6%) patients died in hospital, and 30/59 (51%) of surviving patients were lost to follow up.
Conclusions: Community echocardiography screening has reported a high prevalence of undetected mild to moderate cases of RHD in Timor-
Leste, whereas this hospital study documents mostly severe disease among hospitalised patients with a high case fatality rate and loss to follow
up. RHD is a significant health problem in Timor-Leste and improved recognition and diagnosis, as well as effective delivery of treatment and
follow-up are imperative.

Key words: acute rheumatic fever; child mortality; paediatric cardiology; rheumatic heart disease; Timor-Leste.

What is already known on this topic

1 Rheumatic heart disease (RHD) is a disease of socio-economic
disadvantage. The burden of morbidity and mortality falls mostly
on low- and middle-income countries.

2 Timor-Leste has one of the highest rates of RHD in the world.
However, only mild and moderate cases were detected by previ-
ous echocardiographic screening.

3 The incidence of acute rheumatic fever (ARF) and the severity of
cardiac lesions associated with RHD in a tertiary hospital setting
have not been described in this country.

What this paper adds

1 Clinical presentations with ARF, often associated with severe
RHD, are common in the national referral hospital of Timor-Leste.

2 Complications of severe RHD, including heart failure and death,
are common in Timor-Leste.

3 Estimates of RHD prevalence in Timor-Leste, based on echocardi-
ography screening in schools, underestimate the burden of RHD
in Timor-Leste.

Rheumatic heart disease (RHD) is a potentially life-threatening

complication of group A streptococcal (GAS) infection. Adoles-

cent and young adult deaths secondary to RHD are rare in most

high-income countries, but many low- and middle-income coun-

tries suffer from a high disease burden.1 Acute rheumatic fever

(ARF), the precursor to RHD, is an autoimmune response to GAS

infection that can be associated with a constellation of symptoms

and signs, including arthralgia or arthritis, fever, skin manifesta-

tions, chorea and carditis (including valvulitis most commonly

affecting the mitral and/or aortic valves).2

Timor-Leste is a half-island nation in the eastern Indonesian

archipelago (Fig. 1). The population is approximately 1.2 million
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people, with around 220 000 living in the capital of Dili and the

majority living in rural areas and relying on subsistence farming.3

The prevalence of definite RHD in Timorese school children

detected by echocardiographic screening is estimated at 19 cases

per 1000 people.4 All cases were graded as mild or moderate, with

the majority being mild. However, severe RHD is encountered in

clinical settings in Timor-Leste.5 Anecdotal reports from clinicians

working at the national referral hospital in Dili, Hospital Nacional

Guido Valadares (HNGV), are of high rates of severe RHD in young

people, frequently with intractable heart failure, many of whom

stop treatment on discharge and are assumed to relapse or die at

home. Timor-Leste has a limited in-country specialist cardiology

service. A volunteer-based specialist paediatric and adult cardiac

team visits from Australia to support local services. Patients with

severe cardiac disease who are potential surgical candidates are

assessed for eligibility for surgery overseas.5 However, most chil-

dren with severe RHD in Timor-Leste can be offered only second-

ary prophylaxis, optimal medical management and palliation.

Our aim is to describe the clinical presentation, treatment and

outcomes of ARF and RHD requiring hospital admission in chil-

dren admitted to HNGV over a 24-month period.

Methods

A prospective observational study was conducted between June

2017 and May 2019. Survey data were collected for all patients

aged 14 years or less who were admitted to the paediatric ward of

HNGV with a diagnosis of ARF and/or RHD. The study was granted

technical and ethical approval by the Universidade Nacional Timor

Lorosa’e and the Instituto Nacional da Saude, Timor-Leste.

Data were collected by a clinical staff member using a pre-

designed case report form. ARF was diagnosed using the 2015 Jones

criteria,6 adapted for use in Timor-Leste (Table 1) taking into account

local constraints. Given a lack of availability of laboratory testing for

preceding streptococcal infection with anti-streptolysin O titre or

anti-deoxyribonuclease B, a history of preceding skin or throat infec-

tions was sought, but was not considered essential for a diagnosis of

ARF. Presentations were classified as definite ARF based on at least

two major or one major and two minor criteria. Probable ARF was

diagnosed if there was a clinical presentation that fell short by either

one major or one minor manifestation, but in which ARF was con-

sidered the most likely diagnosis.

Echocardiographic diagnosis of carditis was not always available

due to human resource constraints, and a clinical diagnosis was

considered sufficient. Echocardiograms were performed by a

range of staff, including a paediatric cardiologist using 2012 World

Heart Federation criteria7; adult cardiologists using unknown

criteria; and paediatric registrars trained in the rapid detection of

RHD using simplified echocardiography criteria.8 Severity of RHD

was determined by the echocardiographer. Erythrocyte sedimen-

tation rate was available, but C-reactive protein was not.

Height was not recorded for any participant, therefore World

Health Organisation weight-for-age z-scores are reported for chil-

dren under the age of 10 years, and US Centre for Disease Con-

trol weight-for-age z-scores for children 10 years and older.9,10

Fig 1 World map and Timor-Leste.

Table 1 Jones criteria for diagnosing acute rheumatic fever in high-
risk populations (adapted for use in Timor-Leste)

Major criteria Minor criteria

Carditis Monoarthralgia
Echocardiogram Fever ≥38�C
Clinical diagnosis (when
echocardiogram not available)

ESR ≥30 mm/h

Arthritis Prolonged PR interval
(accounting for age variability)Monoarthritis or polyarthritis

Polyarthralgia
Chorea
Erythema marginatum
Subcutaneous nodules

ESR, erythrocyte sedimentation rate.
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Clinical findings, investigations, admission outcomes and follow-

up are reported.

Data were collated using Microsoft Excel and analysed using

Microsoft Excel and StataIC 16.

Results

Over 24 months, 63 patients had a total of 68 admissions with a

diagnosis of ARF and/or RHD. Median age was 11 years (range

3–14 years), 30 (48%) were female and most (57%) were from

municipalities other than Dili. Most were moderately or severely

underweight (Table 2).

All admissions met the diagnostic criteria for either definite

(59/68, 87%) or probable (9/68, 13%) ARF based on signs and

symptoms on presentation that fulfilled modified Jones criteria

(Fig. 2). Most (56/68, 82%) had joint symptoms. Erythrocyte

sedimentation rate was elevated in 33/48 (69%) cases where it

was measured. Recent GAS infection was not confirmed with

serology, but 10/68 (15%) presented with a recent history of sore

throat or skin infections suggestive of GAS infection.

There were 54 new diagnoses of RHD, 50 on echocardiography

and four on clinical grounds alone. The majority (47/54, 87%) of

new cases were graded as severe or moderate to severe (Table 3).

Mitral regurgitation (Fig. 3) was the most common valvular

lesion, but aortic regurgitation and mitral stenosis (MS) were also

common (Table 3, Fig. 4). MS was found in 10 patients with a

new diagnosis of RHD. Echocardiography was performed for

58 patients, 33 (57%) by a paediatric cardiologist. Combined

mitral, aortic and tricuspid valve disease was identified in 8/33

(24%). Left ventricular dysfunction and pulmonary hypertension

were each observed in more than 50% of patients (Table 3).

Medications for cardiac failure were prescribed for 42/54 (78%)

newly diagnosed patients. Non-steroidal anti-inflammatory drugs

were administered in 47/68 (70%) admissions; steroids in 4/68

(6%) admissions. Only 7/33 (21%) assessed by a paediatric cardiol-

ogist were suitable for surgical repair. Most of the unsuitable

patients were deemed too severe for surgical repair, often because

of multi-valve disease; one patient was not considered severe

enough towarrant surgery.

Prior to the symptoms that caused them to seek medical

attention during the study period, 45/63 (71%) patients

Table 2 Patient characteristics (n = 63)

Age, years, median (range) 11 (3–14)
Sex, n (%)

Male 33 (52)
Female 30 (48)

Region of origin, n (%)
Dili (urban) 27 (43)
Other regional area 36 (57)

Patients ≤10 years, n = 22
WFA z-score, median (IQR) −2.42 (−2.76, 1.08)
Moderately or severely underweight
with z-score <−2, n (%)

15/22 (68)

Patients ≥10 years, n = 41
WFA z-score, median (IQR) −2.53 (−3.59, −1.45)
Moderately or severely underweight
with z-score <−2, n (%)

24/41 (59)

IQR, interquartile range; WFA, weight for age.

Fig 2 Number of patients presenting with symptoms, signs and history features supportive of a diagnosis of acute rheumatic fever/rheumatic heart dis-
ease (total, n = 63). ESR, erythrocyte sedimentation rate. ( ), Clinical diagnosis; ( ), echocardiographic diagnosis.
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denied ever having had symptoms of ARF. ARF and/or RHD

had been diagnosed by a medical professional in 14/63 (22%)

of patients prior to the study period, but only three of those

14 had received regular secondary prophylaxis with ben-

zathine penicillin-G (BPG).

Median length of stay was 10 days (range 1–79 days). Four

(7%) patients died during admission, including two who died

before an echocardiogram could be performed. One fatal case

had presumed concomitant endocarditis, another had comorbid

tuberculosis. All surviving patients were commenced on second-

ary prophylaxis with BPG during admission. Ongoing follow-up

and continuing secondary prophylaxis with BPG could not be

confirmed for 30/59 (51%) surviving patients.

Discussion

This study demonstrates that admission to hospital with ARF,

severe RHD and associated cardiac failure is common in children

in Timor-Leste. This high burden of severe RHD is congruent

with another study in the adult ambulatory outpatient setting.5

Table 3 Echocardiographic findings

Echocardiographic findings for those with
an available echocardiogram result (n = 58)
Normal echocardiogram†, n (%) 2 (3)
Diagnosis of rheumatic heart disease, n (%) 56 (97)
Mitral regurgitation, n (%) 55/56 (98)

Mild 5
Mild–moderate 1
Moderate 6
Moderate to severe 6
Severe 37

Aortic regurgitation, n (%) 43/56 (77)
Mild‡ 12
Mild–moderate 7
Moderate 4
Moderate–severe 8
Severe 10
Unknown 2

Mitral stenosis§, n (%) 11/56 (20)
Mild 7
Mild–moderate 1
Moderate 1
Moderate–severe 1
Severe 1

Echocardiographic findings for those with an echo by a paediatric
cardiologist (n = 33)
Left ventricular dysfunction, n (%) 18 (55)

Mild 12
Mild–moderate 5
Moderate 1

Pulmonary hypertension, n (%) 21 (64)
Mild 5
Moderate 4
Moderate–severe 4
Severe 8

Cardiac conduction abnormalities, n (%) 3 (10)
Atrial fibrillation/flutter 2
Second and third-degree atrioventricular block 1

†One patient had probable ARF and one had definite ARF.
‡One case with mild AR had a thickened mitral valve without pathologi-
cal MR.
§All cases with MS had associated severe MR.

ARF, acute rheumatic fever; AR, aortic regurgitation; MR, mitral regur-
gitation; MS, mitral stenosis.

Fig 3 Echocardiographic parasternal long-axis view demonstrating
severe carditis with severe mitral regurgitation in one of the study
patients.

Fig 4 Admission chest X-ray of one of the study patients with severe
carditis showing marked cardiomegaly.
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Previous studies in Timor-Leste demonstrated a very high preva-

lence of impetigo (68.2% of school students with evidence of

either active or healed impetigo), suggesting high rates of GAS

colonisation and recent infection in the population.11 Assuming

recent GAS infection, all patients presented with signs and symp-

toms consistent with ARF. The estimated incidence of ARF in the

capital city of Dili (14.3 per 100 000 people aged 0–14 per year)

is lower than that seen in Aboriginal and Torres Strait Islander

people in Australia (194.6 per 100 000 people aged 5–14 years

per year),12 but this is almost certainly an underestimate of the

true burden of disease. ARF is not currently notifiable in Timor-

Leste, though RHD is,13 and it is likely that many cases of ARF

are unrecognised, and those that are diagnosed are not usually

reported. The high prevalence of MS indicating likely recurrent

ARF leading to chronic RHD supports this theory.

The vast majority of patients in this study presented for the

first time with significant valvular disease, with 87% graded as

having moderate to severe or severe disease. By contrast, global

figures indicate that only half of people with ARF have carditis at

first presentation.2 Late first presentation with severe valvular

disease and without a history of ARF has been seen in other

developing countries14 and most Australian patients with a new

diagnosis of RHD have no documented history of ARF.12,15 The

reasons behind this are likely complex and multifactorial, but

could include a lack of patient awareness about ARF and the

need to seek medical attention even for mild symptoms; health-

care worker lack of awareness about the signs and symptoms of

ARF; and geographical isolation with associated transport chal-

lenges. The high rates of severe disease in this study are particu-

larly concerning as most of these patients have been deemed not

suitable for surgical valvular repair. Multi-valve repairs and

mechanical valve replacements are rarely offered due to the high

rate of cardiac comorbidities in these patients, such as pulmonary

hypertension and left ventricular dysfunction, plus the difficulties

and dangers associated with managing anticoagulation in this set-

ting. In an area with highly endemic RHD and limited access to

surgical treatment, screening and assured access to secondary

prophylaxis may identify cases early and prevent progression to

severe RHD, which would be life saving for many.

While the utility of screening for RHD in highly endemic set-

tings has been debated, studies have shown that RHD detected

on screening can progress to severe disease.16,17 The role of regu-

lar BPG in the secondary prevention of recurrent ARF and RHD

has been well-documented18–20; however, we were able to con-

firm regular follow-up and secondary prophylaxis only for a

minority of patients in this study. While this is concerning, these

patients may be receiving care in health services outside of the

capital of Dili, illustrating gaps in documentation and the need

for a more structured approach to ensuring follow-up.

Efforts to improve diagnosis and treatment of RHD in Timor-

Leste are underway. An RHD register coordinated by a non-

governmental organisation (Maluk Timor) in partnership with

the Ministry of Health was created in 2016 and has reported good

adherence to BPG injections in a cohort of children with

screening-detected RHD.21 This has primarily been fostered by

local staff involvement in patient care and community education,

a method which has proved effective in other settings.22 Capacity

building for the surveillance and control of communicable dis-

eases in Timor-Leste is ongoing.13,23 The efficacy of training local

health-care workers both within the tertiary centre and in com-

munity clinics in the rapid detection of RHD using a simplified

echocardiographic approach is also being evaluated.24 National

guidelines for the management of ARF and RHD are being devel-

oped. However, despite all of these efforts, several Timorese chil-

dren still present to HNGV every month with severe RHD and

will likely succumb to their disease before they reach adulthood.

More is required to turn this tide.

Strengths of this study include data collection by one staff

member ensuring consistency over a 24-month period, plus the

ability to diagnose ARF retrospectively according to standardised,

internationally recognised criteria. There are several weaknesses

of the study. The range of clinicians with varying degrees of

training and expertise performing diagnostic echocardiograms

and determining severity of RHD is a limitation. Potential incon-

sistencies associated with this are somewhat mitigated by the fact

that almost all patients were previously well children who pres-

ented with clinical signs and symptoms of cardiac failure in the

setting of highly endemic RHD, all with mitral or aortic regurgita-

tion and no evidence of congenital heart disease. Furthermore,

more than half (33/58, 57%) of all scans were completed by a

paediatric cardiologist with experience in RHD. This is a single-

centre study at the country’s major referral hospital, raising the

possibility that severe cases are over-represented. However, it is

more likely that the incidence of ARF and RHD are grossly

under-represented as discussed previously. Other limitations

include not being able to confirm previous GAS infection with

serology.

Conclusions

RHD is a significant health problem in Timor-Leste and warrants

a coordinated approach by all sectors of health care. Ongoing

efforts should be made to improve recognition and diagnosis of

ARF and RHD and ensure mandatory disease reporting, data col-

lection and analysis. National guidelines are needed. Effective

delivery of secondary prophylaxis to those with a diagnosis of

ARF or RHD is imperative, and improvements to follow-up

should be made. Cardiac services should be strengthened, and all

Timorese clinicians trained in the detection, diagnosis, treatment

and prevention of ARF and RHD.
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