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Introduction

Rheumatic heart disease (RHD) is a chronic heart valve 
condition affecting up to 40 million people worldwide, 
predominantly poverty-stricken children and young adults. 
RHD is caused by a preventable infection of the bacterium 
Group A Streptococcus (Strep A) which may lead to an 
autoimmune response in the body, namely acute rheumatic 
fever (ARF). If Strep A and ARF go untreated, repeated 
infections are more likely to occur. While fever and other 
rheumatic symptoms often resolve, ARF-associated carditis 
can result in permanent damage to at least one of the four 
heart valves. Long-term consequences of RHD may include 
stroke, heart failure, and premature mortality (1).

While  the  g lobal  inc idence of  ARF and RHD 
has declined, it remains endemic in regions which 
experience barriers to healthcare as well as crowded living 
environments (2). These factors enable the spread of 
Strep A and development of RHD, causing half a million 
deaths annually (3). In high-income countries RHD is 
more frequently being identified among Indigenous and 
migrant populations, with 87% of RHD patients in Australia 
belonging to Aboriginal and Torres Strait Islander people (4).

There has been a renewed interest in addressing 
RHD and its precursors following the release of revised 
diagnostic guidelines, updated global burden of disease 
estimates, and resolutions by various international agencies 
(5,6). Most recently, the 71st World Health Assembly 
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approved a World Health Organization Resolution on 
Rheumatic Fever and Rheumatic Heart Disease (7). A 
number of recommendations are specified for combating 
the burden of disease including national RHD programme 
implementation, improving prevention, diagnosis, and 
treatment of Strep A and ARF, and ensuring a consistent 
supply of BPG in primary care facilities.

In this review we discuss the genesis of RHD, its 
diagnosis and treatment, and future directions for the 
disease given its new position on the international agenda. 

Burden of disease

The Global Burden of Disease estimates for RHD have 
described a variable pattern with the overall estimates for 
disease aged-standardized death rate decreasing overall by 
as much as 47.8% in the period 1990–2015 (3). However, 
the difference in endemic versus non-endemic rates remains 
vast with 3.4/100,000 in non-endemic regions of the world 
compared to 444/100,000 in endemic countries. The 
regions at highest risk are those in Oceania, South Asia and 
Central Sub-Saharan Africa with the highest rates of age-
standardized death rates, prevalence and disability adjusted 
life years (DALYS) and the highest health-related burden of 
RHD in these regions and surrounds (8). It is clear that the 
burden of RHD although attenuated in high-income and 
some middle-income countries, continue unabated in these 
regions with untold suffering and deaths per year. 

Diagnosis of ARF

ARF usually occurs 2–3 weeks following a Strep A throat 
infection. The organs affected include the brain, skin, joints 
and heart. The most common clinical manifestations of 
ARF are carditis and arthritis, followed by chorea (a delayed 
manifestation), subcutaneous nodules, and erythema marginatum, 
which are described in detail in the paragraphs below.

The clinical presentation of ARF is characterized by 
fever which usually occurs 2 to 3 weeks after an episode 
of pharyngitis. The clinical features associated with joint 
involvement vary from arthralgia to polyarthritis. The 
arthritis most commonly afflicts large joints such as the 
wrists, elbows, knees and ankles and can be migratory in its 
presentation. It is often initially asymmetric, beginning in 
the lower limbs, and usually involves other joints once the 
inflammation of the initial joints involved have subsided. 
The hallmark of arthritis related to ARF is its prompt 
improvement is response to the use of non-steroidal anti-

inflammatory drugs. 
The sine qua non for the diagnosis of carditis is valvulitis 

which presents as mitral regurgitation (MR) or less 
commonly aortic regurgitation (AR). Myocarditis, pericarditis 
and less commonly heart block are other features of carditis. 
In some instances, patients may present with heart failure 
which usually is related to severe valvular regurgitation and 
surgical intervention maybe required if medical therapy fails. 

The chorea observed with ARF occurs more frequently 
in women and occurs later in the course of ARF. 
Consequently, evidence of a prior Strep A infection is not 
found and exclusion of other causes of chorea together with 
echocardiographic evidence of carditis is often required 
to confirm the diagnosis. The presence of subcutaneous 
nodules maybe detected on the extensive surfaces of the 
arms and legs as well as the head. These nodules are usually 
less than 2 cm, mobile and painless and thus easily missed if 
not actively searched for on clinical examination. Erythema 
marginatum is an uncommon transient manifestation and 
usually is detected as an erythematosus rash which has a 
pale center and is usually found on the back. This rash may 
occur early in the course of the disease and may be more 
frequently detected with concomitant carditis. 

In 2015 the revised Jones criteria were published and 
remains the current recommended criteria to be utilized 
when establishing a diagnosis of ARF (9). Similar to prior 
iterations of the Jones criteria, proof of a recent Strep A 
infection is required together with either 2 major or 1 
major and 2 minor criteria. Evidence of a preceding Strep 
A infection include an elevated or rising anti-streptolysin-O 
or other streptococcal antibody, or a positive throat culture, 
or rapid antigen test for Strep A, or recent scarlet fever. 
Caution is advised in terms of normal values of these 
antibodies in different populations, as well as the sensitivity 
and specificity of rapid antigen tests for Strep A (10). The 
two major changes in the 2015 revised criteria relate to the 
utilization of different criteria for diagnosis of individuals 
from different populations and secondly the utilization of 
echocardiography for the diagnosis of carditis. 

The first step in assessing a patient with possible ARF is 
to determine whether they are from a low risk population 
or a moderate/high risk population. Low risk is identified 
by populations where the incidence of ARF in children aged 
5–14 years old is less than 2/100,000/year or a prevalence 
of RHD less than or equal to 1/1,000 population/year. 
Patients are assigned to the medium/high risk category if 
they are not low risk. The aim of this risk stratification is 
to improve the diagnostic pickup rate in high risk/endemic 
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areas. The clinical utility of a diagnostic test is influenced 
by pretest probability and background disease prevalence, a 
single set of diagnostic criteria may no longer be sufficient 
for all population groups and in all geographic regions. 
New criteria to be applied to patients from a medium /high 
risk area include either polyarthralgia or mono arthritis 
in addition to polyarthritis as a major criterion and minor 
criteria which include a fever less than 38 degrees Celsius 
and the presence of Monoarthralgia.

Diagnosis of carditis 

Echocardiography is the gold standard for the diagnosis 

of carditis. The major manifestation of carditis is valvulitis 
which manifests most commonly as mitral and aortic 
incompetence. From a practical point of view, a diagnosis 
of carditis should be avoided if no evidence of valvular 
dysfunction is found (9). In the revised Jones criteria of 
2015, carditis may be clinical or subclinical. Subclinical 
carditis refers to the detection of echocardiographic valvular 
abnormalities consistent with ARF in the absence of signs 
of valvular dysfunction on standard auscultation. 

The key to the diagnosis of valvular dysfunction requires 
integration of typical morphological abnormality with 
evidence of pathological valvular regurgitation. The criteria 
for pathological regurgitation are similar to that used in 
the World Heart Federation (WHF) criteria (Table 1) and 
was first described in the late nineties as a discriminator 
for silent carditis in ARF (12). The mitral morphological 
features suggestive of ARF are annular dilatation, beading 
and focal thickening of the leaflet, prolapse of the anterior 
mitral leaflet, elongated chordae and ruptured chordae (9). 
Importantly, no features of chronic RHD should be found. 
The morphological aortic criteria proposed as similar 
to that used in the diagnosis of chronic rheumatic aortic 
disease (Table 1).

Echocardiography can also be utilized to identify 
pericardial effusion as well as focal or global left ventricular 
dysfunction which are other supportive manifestations of 
carditis. Perhaps the greatest role of echocardiography is to 
identify alternate diagnoses such as congenital heart disease, 
mitral valve prolapses or to exclude physiological murmurs 
which may be misinterpreted by clinical evaluation as 
evidence of carditis. Recurrent carditis may be diagnosed 
in known patients with either prior ARF or who present 
with echocardiographic signs of chronic RHD and have 
evidence of recent Strep A infection and display other 
features of ARF (9). It is important to note that ARF can 
be an extremely severe condition and even lead to death at 
the first presentation; of concern in endemic countries is an 
anecdotal impression of more severe presentations of ARF, 
requiring surgery and leading to mortality (13).

Chronic rheumatic heart valve disease (RHVD)

Chronic RHVD commonly manifests with symptomatic 
valvular disease with heart failure, atrial fibrillation (AF) 
and pulmonary hypertension (PHT) being the predominant 
clinical manifestations (14,15). A history of preceding 
ARF is uncommon and the mitral valve is most commonly 
affected followed by the aortic valve, tricuspid valve (TV) 

Table 1 The 2012 World Heart Federation criteria for the 
diagnosis of rheumatic heart disease (11)

Sub-clinical RHD Doppler criteria—all four to be satisfied

Pathological  
regurgitation lesion

Mitral regurgitation Visualised in ≥2 views

Color jet length ≥2 cm

Peak CW jet velocity >3 m/s

Pansystolic jet

Aortic regurgitation Visualised in ≥2 views

Color jet length ≥1 cm

Peak CW jet velocity >3 m/s

Pandiastolic jet

Morphological criteria

Mitral Valve thickening >3 mm

Chordal abnormality

Restricted posterior leaflet

Excessive systolic motion of leaflet tip

Aortic Leaflet thickening/irregularity

Coaptation defect

Restricted leaflet motion

Prolapse

Definite RHD: pathological MR/AR with 2 or more respective 
morphological criteria, mitral stenosis with mean gradient >4 
mmHg or borderline RHD of both the mitral and aortic valve. 
Borderline RHD: at least two morphological features of RHD 
of the MV without pathological MR or MS or pathological AR/
MR with no morphological criteria. RHD, rheumatic heart 
disease; MR, mitral regurgitation; AR, aortic regurgitation; CW, 
continuous wave Doppler.
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and very rarely the pulmonary valve. The involvement of 
hemodynamically significant rheumatic pulmonary valve 
disease is extremely uncommon and echocardiographic 
evaluation of the pulmonary valve in clinical practice more 
commonly will identify functional pulmonary regurgitation 
secondary to PHT.

Contemporary data from the Global Rheumatic 
Heart Disease Registry (REMEDY) revealed that the 
most common valve lesions encountered were mixed left 
sided lesions with multivalvular involvement occurred 
in almost two-thirds of subjects (15). The assessment of 
these often-challenging clinical scenarios should be based 
on standard echocardiographic guidelines to assess the 
regurgitant or stenotic lesion encountered. These findings 
should be correlated with surrogates of left ventricular 
function, right ventricular function and PHT. Integration 
of clinical intuition, echocardiographic data and invasive 
hemodynamic assessment may occasionally be required to 
determine the significance of mixed and or multi valvular 
disease in selected cases.

The utilization of screening echocardiography in various 
studies have revealed that the true burden of asymptomatic 
RHD is considerably greater than that detected clinically. 

Most individuals have minor valvular dysfunction which may 
progress in severity or even regress (11,16-19). Following 
considerable debate on how best to differentiate true RHD 
pathology detected on echocardiography from normality, 
the WHF criteria for the diagnosis of RHD proposed to aid 
diagnosis of these more subtle manifestations of subclinical 
RHD (Table 1 and Figure 1) (20). However, for a variety of 
socioeconomic and scientific reasons, the routine utilization 
of screening echocardiography is not recommended 
for current clinical practice. In clinical scenarios where 
echocardiography is performed and equivocal valve lesions 
are identified, the utilization of the WHF criteria often 
can aid in the differentiation of RHD from normality and 
assist in the diagnosis of subclinical carditis in the context 
of ARF. More recent prevalence estimates from Africa using 
the 2012 WHF echocardiographic criteria range from 
11.8/1,000 in Zambia (21) to 19.0/1,000 in Ethiopia (22), 
and 34.0/1,000 in Malawi (23,24).

MR

Isolated MR is more commonly encountered in individuals 
younger than 30 years of age (25). A key issue is to 

A B

C D

Figure 1 WHF criteria: (A,B) mitral valve and (C,D) aortic valve. WHF, World Heart Federation.
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evaluate the morphology of the valve to determine that the 
echocardiographic features are consistent with that of chronic 
RHVD. In addition to the functional and morphological 
abnormalities also described in the WHF criteria (Figure 2), 
other common features include doming of the anterior mitral 
leaflet and shortening of the anterior leaflet accompanied by 
varying degrees of leaflet thickening and calcification. The 
terms “dog-leg” or “hockey-stick” deformities address this 
combination of features, characteristic of chronic RHVD. 
The jet of MR is often eccentric and is due to malcoaptation 
and or shortening of the anterior leaflet with an immobile or 
restricted posterior leaflet most commonly having a Carpentier 
type 3 abnormality (Figure 3) (26).

The aforementioned morphological abnormalities 
contributing to the eccentric jet of MR are distinctly 
different to that observed in myxomatous mitral valve 
prolapse or in the appropriately aged individual with ARF. 
In ARF an eccentric MR jet is accompanied by prolapse of 

the anterior leaflet with focal beading/leaflet thickening, 
annular dilatation and choral elongation or rupture (20). 
These patients have no signs of chronic RHD. If an 
individual (usually less than 30 years of age) presents with 
either ARF with some echocardiographic signs of chronic 
RHD or alternatively has echocardiographic features of 
chronic RHD but has unexpected worsening of the MR or 
clinical features of possible ARF, recurrent ARF may need 
exclusion and should be based on the recommendations 
outlined in the revised Jones criteria of 2015 (9). Once a 
diagnosis of chronic rheumatic MR is made and its severity 
clarified, the LVESD, LVEF, pulmonary artery pressure, 
and presence and mechanism of TR must be carefully 
evaluated and correlated with the degree of MR severity.

Mitral stenosis (MS)

MS is the most common isolated lesion encountered after 
the age of 30 years (14,26). It is also the most common 
valvular lesion that complicates the course of pregnancy 
imposing significant maternal and fetal morbidly and 
mortality (27-30). Unfortunately most cases of MS are 
detected when complications such as heart failure, AF, PHT, 
and embolic stroke already exist (31).

The key pathological  feature of rheumatic MS 
is  commissural  fus ion which can be detected on 
echocardiography by short axis imaging of the mitral 
valve and inferred by the presence of doming of the 
anterior leaflet during diastole. The posterior leaflet 
usually has restricted leaflet motion during diastole and 
is not infrequently immobile. The leaflets are thickened 
at their tips and may have superimposed calcification. 
There are varying degrees of thickening and calcification 
of the leaflet body which may be accompanied by varying 
degrees of chordal shortening and fusion. This variability 
in the rheumatic process forms the basis of the Wilkins 
score to assess the likelihood of a valve being suitable for 
percutaneous mitral commissurotomy (PMC).

In older individuals, calcification maybe observed in the 
commissures and is crucial to detect since this is associated 
with an unfavorable outcome if PMC is performed. In older 
individuals the absence of echocardiographic signs inferring 
commissural fusion as well the predilection of calcification 
and thickening of the basal portions of the leaflet usually infer 
non rheumatic MS. The assessment of the severity of MS 
should be based on accepted guidelines and performed in the 
first instance using echocardiography. Integration of direct 
planimetry of the mitral valve area (2D/3D), the mean mitral 

Figure 2 Restriction of posterior leaflet and failure of coaptation.

Figure 3 Eccentric mitral regurgitation jet.
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gradient and pulmonary artery pressure are the key elements 
of evaluation. The use of other Doppler based techniques 
to evaluate the mitral area is often used but maybe more 
challenging to quantify mitral valve area when concomitant 
valvular lesions such as moderate or severe AR are present.

AR 

The morphology of the aortic valve on echocardiography 
reveals that the leaflets may be thickened with varying 
degrees of calcification often associated with restricted 
leaflet motion. Doming of the leaflets may be noted and 
on short axis commissural fusion may be observed. The 
consequence of these morphological changes is that the 
leaflets have a central coaptation defect during diastole 
and consequently a central jet of AR (Figure 1). The 
aforementioned morphological features may also be present 
in ARF except for the presence of calcification. There is 
often some degree of stenosis of the leaflets during systole 
but when the aortic valve area is greater than 2 cm2 the 
predominant hemodynamic effect is that of AR and volume 
overload of the left ventricle. The echocardiographic features 
of LV dilation and eccentric hypertrophy as well as the clinical 
features of a high output state are observed in moderate 
or severe AR. These characteristic hemodynamic changes 
maybe attenuated in patients with AR and MS. This clinical 
scenario may require judicious clinical and echocardiographic 
evaluation to identify the severity of the AR and MS which will 
consequently influence clinical decision making.

Aortic stenosis (AS)

Unlike degenerative AS, rheumatic AS is observed 
infrequently as an isolated lesion (Figure 4). More 

commonly it will be observed with coexisting AR or mitral 
valve disease (14). The morphology of the valve is similar 
to that observed in AR and can be distinguished from 
degenerative AS by its characteristic normal appearance 
of the basal portion of the leaflets. In contradistinction 
degenerative AS always afflicts the basal portion of the leaflets 
and does not cause commissural fusion. This distinctive 
difference is more challenging in older patients with RHD 
where degenerative changes may coexist. In the younger 
patient exclusion of congenital causes of AS must be performed 
by careful evaluation of the aortic valve in short axis views. 
This is particularly important in the patient with a bicuspid 
aortic valve where doming of the leaflets may be observed. 

TV disease 

Rheumatic TV pathology is usually found in association 
with left sided valvular heart disease. The TV should be 
evaluated from multiple views to visualize all three leaflets 
since not infrequently morphological abnormalities are more 
pronounced on some leaflets compared to others. This is 
often associated with leaflet thickening, doming and tethering 
accompanied by varying degrees of calcification causing 
more commonly tricuspid regurgitation (TR), followed by 
mixed TV disease and least commonly isolated tricuspid 
stenosis (TS). The presence of rheumatic morphological 
abnormality together with some degree of stenosis allows 
aides differentiation of rheumatic TR from functional TR. 
The tricuspid annulus should always be measured and ideally 
indexed to body surface area. The latter measurement may 
guide TV intervention for lesser degrees of TR when left sided 
surgery is performed. From a practical point, TS is usually 
identified in mixed TV disease or in association with MS.

Therapy 

Once a diagnosis of ARF has been made definitive therapy to 
eradicate Strep A in the pharynx with penicillin is required. 
This can be either an intramuscular dose of benzathine 
penicillin or oral penicillin for 10 days. In cases where the 
diagnosis of ARF and definite RHD are made, intramuscular 
or oral penicillin is advocated as secondary prevention. This 
strategy reduces the risk of recurrent ARF and may diminish 
the progression of RHD (32-34). The duration of secondary 
prevention varies based on the age of the patient, the absence 
or presence of carditis, the last documented episode of ARF 
and whether persistent valvular damage is present. In patients 
with borderline RHD detected on screening echocardiography, 

Figure 4 Beaded aortic valve doming in systole.
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secondary prevention is not routinely advocated since the 
natural history of these lesions are unpredictable and thus 
therapy has not proved to be clearly beneficial (35). 

In patients with chronic RHD, prophylaxis for infective 
endocarditis is advocated by countries with endemic rates 
of RHD (36). This rationale is based on the poor prognosis 
of infective endocarditis in RHD that has been observed 
in some studies, the presence of poor dental hygiene in 
disadvantaged communities, and the possibility of coexisting 
immune deficiency.

Heart failure and AF in patients with RHD 

In patients who present with heart failure, the use of diuretics, 
ACE inhibitors, digoxin and beta blockers are used to stabilize 
patients prior to definitive corrective surgery or as definitive 
therapy when surgery is not available, or patients are deemed 
surgically inoperable. The evidence for the utilization of 
these medical therapies has not been systematically studied 
but individualization of the therapeutic regime is based on 
the dominant hemodynamic valvular lesions, left ventricular 
function and clinical manifestations.

In patients with RHVD and AF, restoration of sinus 
rhythm maybe beneficial for selected patients with either 
amiodarone, cardioversion or even catheter ablation 
although definitive surgical correction of the primary valve 
lesions often offers the greatest predictable success. In most 
patients, rate control with digoxin or beta blockers are 
more widely used to improve symptoms especially when 
heart failure or significant MS is present. Prevention of 
cardioembolism, in particular stroke prevention is most 
commonly achieved with the use of vitamin K antagonists 
such as warfarin. Recently certain guidelines advocate 
the use of novel anticoagulants in patients with RHD 
with the exception of patients with MS, prosthetic valve 
replacements (37), or in the pregnant patient who requires 
anticoagulation. This therapeutic approach is based on 
limited observational data and will be more definitively 
answered in the INVestIgation of rheumatiC AF Treatment 
Using vitamin K antagonists, rivaroxaban or aspirin Studies 
(INVICTUS) trial that is currently being conducted. This 
trial will provide more evidence-based data on the safety 
and efficacy of direct oral anticoagulants (DOACs) versus 
vitamin K antagonists for the treatment of patients with 
RHD and AF in the near future. This trial also presents 
one of the first randomized controlled trials (RCTs) involving 
patients with RHD, generally a patient group not included 
in major trials. As new heart failure agents are being tested in 
RCTs, we urge investigators to consider this group of patients 

and to anticipate the issues with delivery of these medications.

High risk groups—RHD in pregnancy 

Pregnancy represents a high-risk situation for women with 
RHD, especially those with obstructive left-sided valve 
lesions. A recent study from Uganda demonstrated significant 
maternal, neonatal and fetal risks in the context of all grades 
of RHD (38) while a previous study documented extremely 
poor outcomes for women with rheumatic MS (39). 

The recent ESC guidelines for cardiovascular disease in 
pregnancy acknowledged the significant role of RHD in 
cardiac disease morbidity and mortality in pregnant women 
in endemic countries (40), although even more detailed 
management guidelines are needed in these regions (41). 
Special considerations include the timing of interventions 
or even surgery during pregnancy (largely thought safest 
in the mid-trimester), the use of Clexane versus Warfarin 
in those with prosthetic valves and most importantly 
the appropriate management and follow-up throughout 
pregnancy, the peri-partum period and to at least six 
months post-partum. We therefore advocate for careful 
pre-conceptual counselling in this population, with early 
discussion regarding reproductive planning and if possible, 
management in a combined cardio-obstetric team (42).

Both interventional and surgical management of RHD 
in children and women of reproductive age should be 
carefully considered and performed timeously. We advocate 
valve repairs and percutaneous interventions rather than 
replacements as far as possible (43), with a special emphasis 
again on pre-conceptual counselling, to ensure that future 
pregnancies are well planned (44). 

Invasive assessment and interventional management

Echocardiography, in general, provides all the information 
needed for optimal management of patients with RHD. 
Invasive evaluation may be required when there is a 
discrepancy between echocardiographic findings and clinical 
symptoms, or as part of planned catheter intervention. 
Catheterization provides accurate estimates of left atrial 
pressures (measured as pulmonary capillary wedge pressure), 
ventricular filling pressures, and cardiac output, all of which 
can supplement information obtained from non-invasive 
testing and assist in formulating a therapeutic plan.

Patients with severe MS with suitable valve morphology, 
benefit most from catheter interventions. Consequently, 
percutaneous transvenous mitral commissurotomy (PTMC) 
is the most commonly performed intervention in patients 
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with RHD. Though there have been improvements in 
hardware over the years, the basic procedure of PTMC is 
relatively unchanged from its original description by Kanji 
Inoue over 3 decades ago (45). The pivotal studies which 
established the percutaneous approach to the treatment 
of MS used single or double, conventional valvuloplasty 
balloons (46,47). But the elegance and ease of use of the 
self-centering Inoue balloon has trumped these in clinical 
practice. Subsequent trials comparing PTMC with surgical 
approaches used the Inoue balloon and technique (48).  
Success of PTMC depends to a great extent on the 
morphology of the mitral valve. The presence of subvalvular 
fusion and calcification reduce the chances of a durable 
outcome. Several echocardiographic scores (49), and more 
complex multifactorial scores which use a combination of 
demographic, clinical and echocardiographic variables (50), 
are used to assess suitability for PTMC. Patients with MS 
are younger in RHD endemic developing countries and 
may have a lower prevalence of age-related morphological 
changes such as calcification and may therefore be more 
suitable candidates for PTMC. On the contrary, RHD 
may follow a more aggressive course in endemic countries 
resulting in severe morphologic abnormalities including 
subvalvular disease (51). Nevertheless, PTMC results in 
acceptable immediate and medium term outcomes, and 
remains the initial treatment of choice in these and most 
subsets of patients with other adverse demographic or 
clinical features (52,53). The main complications associated 
with the procedure are severe MR needing urgent surgery 
(1–3%), cardiac tamponade (1–2%), systemic embolism 
(<1%) and death (<1%) (53). A meta-analysis of the small 
randomized studies comparing PTMC with surgical 
commissurotomy suggests that, compared to surgical 
commissurotomy, PTMC produces a slightly smaller valve 
area, a higher risk of MR, and a nearly three-fold risk of 
reintervention (54). Nevertheless, because of increasing 
familiarity, ease of use of the procedure, improvement 
in operator experience, and perhaps the lower direct 
and opportunity costs compared to surgical treatment, 
PTMC (using an Inoue or Inoue-like balloon) remains the 
treatment of choice for rheumatic MS. 

The interventional treatment of rheumatic AS has 
not been studied as well, perhaps because of the rarity of 
isolated AS in RHD, and its tendency to manifest later in 
life (14), when valve calcification is common. But there 
is good rationale for the use of balloon dilatation to treat 
non-calcific rheumatic AS. In vitro studies have shown that 
balloon dilatation reliably splits the fused commissures in 
a rheumatic aortic valve (55). Data from a retrospective 

study suggest that balloon dilatation is associated with 
a high (86%) immediate success rate, with only 14% of 
patients needing valve replacement at 5-year follow-up (56). 
However, moderate or severe AR can occur in about 14% 
of patients as an immediate complication of the procedure. 
Transcatheter aortic valve replacement is unlikely to be 
useful in RHD due to the rarity of isolated AS and the 
relatively younger age of patients with RHD.

Rheumatic TS is rare and occurs almost always in association 
with mitral valve disease, particularly MS. Limited data from 
small case series suggest that tricuspid valvuloplasty may be as 
successful and durable as PTMC (57,58). A large-sized Inoue 
balloon (28 or 30 mm) is usually used for dilating the TV.

MR is unlikely to be amenable to the transcatheter 
techniques used for non-rheumatic disease because of 
the presence of valve thickening, variable degrees of 
commissural fusion and subvalvular disease. Transcatheter 
treatment of severe TR may be more promising (59).

Surgery for RHD

The need for surgery for severe RHVD is clear with a 
significant lack of access to surgical and percutaneous 
intervention in regions of the greatest global need (60-62).  
Surgery for RHVD should be timeous to result in the best 
possible outcomes. However, in regions of the world where 
only one operation per patient is rationed, a valve replacement 
is often chosen above valve repair, despite the consequences 
for mechanical valves in countries without INR monitoring or 
regular warfarin supplies. Recently a thorough needs assessment 
has been suggested to evaluate cardiac surgery resources and 
inform practices in low and middle-income settings (63).  
Of importance is the growing understanding of South-
South cooperation and the need for local capacity building 
in creating comprehensive surgical programs in Africa (64)  
as well as surgical expertise to the health equity agenda (65).

Conclusions

RHD remains a neglected cardiovascular disease which causes 
significant morbidity and mortality in low- and middle-
income countries. Although the recent Jones criteria update 
has been designed to consider the important differences in 
epidemiology, diagnostic capacity is hampered by human and 
technological resource scarcity in RHD-endemic countries 
and regions. This is most pronounced in the need for cardiac 
surgery which is not available in most parts of the world with 
the highest RHD burden. We advocate for RHD as a global 
health priority, as the only preventable cardiovascular disease, 
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and for efforts to increase the treatment armamentarium as 
well as advocacy, funding and research. 
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