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ABSTRACT
The global burden of rheumatic heart disease (RHD) remains substantial, particularly 
in low-income countries, despite advancements in prevention and management 
strategies. This article emphasizes the strategies related to primordial prevention, 
primary prevention, and secondary prevention, including recent advancements in 
vaccine development, and discusses current challenges in management and future 
research directions. For treatment, it evaluates percutaneous mitral commissurotomy, 
mitral valve repair, and replacement, noting the advantages of individualized 
approaches based on patient conditions. Addressing RHD’s global burden requires 
equitable access to surgical treatments, robust healthcare systems, and sustainable 
strategies for prevention and care.
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1. INTRODUCTION
Rheumatic heart disease (RHD) remains a significant global health challenge and a leading 
contributor to cardiovascular morbidity and mortality (1). As of 2019, it was estimated that 40.5 
million people were living with RHD, resulting in approximately 306,000 deaths annually (2). 
Rheumatic heart disease exhibits significant global and regional disparities, disproportionately 
affecting low- and middle-income countries. In 2015, the burden of RHD was evidenced by 
the loss of 10.67 million disability-adjusted life years (DALYs), with a disproportionate impact 
on regions such as Central Africa, Oceania, and South Asia, where socioeconomic challenges 
and limited healthcare access exacerbate its prevalence (3). In contrast, RHD has been nearly 
eradicated in high-income countries, demonstrating that advanced healthcare systems and 
effective public health interventions can significantly reduce its incidence (4).

The incidence of RHD is also significantly associated with age. In 2019, the age group with the 
highest prevalence of RHD was 25–29 years, with a significant increase in prevalence among the 
elderly population (1). However, relative to the RHD global average, prevalence of RHD still poses 
a serious public health issue in these regions. Moreover, national-level social, demographic, 
economic, or environmental changes, including liberal immigration policies, can also impact 
the incidence of RHD (4−6). For example, in Germany, a high-income country, the incidence 
of RHD has not significantly declined over the past 20 years. On the contrary, mortality rates 
have exhibited a bimodal increase, particularly among younger and older age groups (4). Given 
this context, a coordinated global effort is imperative to address the multifaceted challenges 
posed by RHD. This review aims to examine the latest advancements in preventive strategies, 
diagnostic tools, treatments, and surgical techniques, while emphasizing the ongoing need for 
a comprehensive care approach in the global fight against RHD.

2. PRIMORDIAL PREVENTION AND PRIMARY PREVENTION
2.1 PRIMORDIAL PREVENTION

The social determinants of health (SDH), such as income levels, educational opportunities, 
housing conditions, and access to healthcare services, play a crucial role at the household, 
community, and national levels in the incidence of acute rheumatic fever (ARF) and RHD (7). 
While most high-income countries and some low-income countries have significantly reduced 
the incidence of RHD, the disease persists in many low-income nations and among specific 
populations in some high-income countries (8). This persistence is largely attributed to health 
inequities, poverty, and inadequate SDH in these contexts. By addressing these SDH and 
broader factors like public health education and overall health status, the risk of exposure to 
group A streptococcus can be reduced. Thereby reducing the risk of developing ARF and its 
subsequent progression to RHD.

Historically, community-based prevention programs, such as those implemented in Martinique 
and Cuba, have emphasized health promotion for both the public and healthcare workers 
(9, 10). These programs combined education with surveillance, leading to significant 
improvements in overall living standards, increased access to healthcare, and a marked 
reduction in the incidence of ARF. This approach has significantly improved overall living 
standards, increased access to healthcare, and reduced the incidence of ARF. As living conditions 
continue to improve and global poverty declines, the levels of education and surveillance are 
expected to rise correspondingly, potentially leading to a further reduction in the burden of ARF 
and RHD.

Several observational studies have indicated a significant association between the degree 
of social overcrowding and the incidence of Group A Streptococcus (GAS) infections, such 
as GAS-induced skin infections, and ARF (11, 12). Therefore, further research is needed to 
clarify the relationship between social crowding and disease incidence in resource-limited 
settings. Meanwhile, there are significant differences in risk among different racial and 
ethnic groups, which may reflect a combination of intergenerational factors, such as the 
enduring impacts of systemic racism, colonization, and genetic inheritance, contributing to a 
familial history of RHD (13). It is imperative to investigate and elucidate the variations in RHD 
incidence across diverse populations, particularly in relation to SDH, genetic predispositions, 
and intergenerational influences.
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Additionally, repeated exposure to GAS and the cumulative effects of the immune response 
triggered by such exposures are considered key factors in the pathogenesis of ARF (14). In 
social crowding, poverty, and limited access to healthcare, the likelihood of such repeated 
exposures is significantly heightened, underscoring the importance of addressing health 
inequities. Further research is essential to quantify and develop targeted interventions to better 
understand the impact of reducing GAS exposure on ARF.

2.2 PREVENTION AND CONTROL OF STREPTOCOCCUS PHARYNGITIS

The primary strategy for preventing RHD involves the prompt identification and treatment of 
pharyngitis and impetigo caused by GAS infection, thereby mitigating the risk of ARF in high-
risk populations (15). For suspected cases, the administration of antibiotic prophylaxis post-
symptom onset can significantly reduce the incidence of ARF by up to 70% (16). However, 
GAS-induced pharyngitis often manifests with mild symptoms, resulting in many patients not 
seeking medical attention, which undermines the effectiveness of primary prevention efforts 
for RHD. Additionally, there is a widespread lack of awareness in many communities regarding 
the connection between pharyngitis and ARF. Consequently, many ARF and RHD patients may 
have overlooked prior symptoms of pharyngitis (17). On the other hand, research on GAS 
impetigo remains limited, and there is still ongoing debate regarding its role as a decisive or 
contributing factor to the development of RHD (18). However, evidence suggests a definitive 
connection between GAS impetigo and RHD (19).

The administration of antibiotics to treat GAS pharyngitis has demonstrated efficacy in 
preventing ARF. Nevertheless, prior to antibiotic use, the atypical manifestations of GAS 
infection necessitate confirmation through diagnostic testing to mitigate the increased 
medical costs and patient risks, including the development of antibiotic-resistant bacteria 
(15). An African experiment developed a model to estimate the health impact, expenses, 
and monetized health benefits of scaling up RHD primary prevention coverage between 2021 
and 2030. This model aimed to calculate the benefit-cost ratio and net benefits. The results 
indicated that expanding primary prevention coverage could reduce the projected age-
standardized incidence of RHD in 2030 by 7.6%, preventing 187,200 new RHD cases from 
2021 to 2030 (20). Although bacterial cultures can provide high diagnostic accuracy, their 
implementation is often impractical in many countries due to the extended time required 
and the demand for substantial resources. Consequently, regions with a high-burden 
GAS infection necessitate the availability of rapid and highly specific diagnostic tests for 
effective disease management. Rapid antigen detection tests (RADTs) represent a prevalent 
clinical technique for diagnosing GAS infections. This diagnostic approach facilitates prompt 
identification and accurate treatment, mitigating the risk of progression to ARF or RHD. Rapid 
antigen detection tests are characterized by their rapidity and ease of use. For patients with 
high-risk pharyngitis, the implementation of RADTs can help reduce antibiotic use, which 
in turn contributes to cost savings and enhances cost-effectiveness (21). However, the 
sensitivity and specificity of RADTs remain relatively constrained, underscoring the necessity 
for performance improvements to establish them as a principal strategy for primary 
prevention (22).

2.3 VACCINE PROGRESS

Developing a potent and safe GAS vaccine is a promising step in preventing RHD, offering 
high returns on investment at relatively low costs (23). Developing an effective and safe 
vaccine for GAS is a promising initiative to prevent RHD, potentially yielding a high return on 
investment at a relatively low cost. A thorough review of guidelines and literature reveals 
that research on GAS vaccines dates back to the early 20th century (24). However, despite 
significant recent advancements, no commercially viable vaccine has yet been developed. 
The main challenge lies in the potential cross-reactivity between GAS antibodies and human 
tissues, which could inadvertently trigger RHD (25). The progress in vaccine research is 
illustrated in Figure 1.
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To ensure the safety of GAS vaccines, it is crucial to guarantee that any antigens included in 
the vaccine do not cross-react with cardiac muscle proteins. In the 1960s, a vaccine trial led to 
a serious medical incident due to cross-reactivity, where three out of 21 volunteers developed 
ARF after vaccination (26). The significant increase in ARF cases among vaccinated children 
forced the cessation of vaccine research. Subsequent research on GAS vaccines has focused 
on two main antigenic targets: M protein-based and non-M protein-based approaches. The 
N-terminal region of the M protein can elicit an immune response without cross-reacting with 
human tissues, a finding first discovered in the 1990s (27).

In studies involving M protein-based vaccines, the M protein is identified as a key virulence 
factor and the primary target for antibodies against GAS. Encoded by the emm gene, this 
protein is located on the bacterial cell wall surface and can also be used to differentiate clinical 
GAS strains (28). In theory, the effectiveness of M protein-based vaccines may depend on the 
match between the selected M proteins in the vaccine and the emm types of locally circulating 
strains (29). Due to the recurrent genetic recombination observed in GAS, a significant genetic 
heterogeneity occurs among GAS isolates, leading to variations in their protein sequences. 
Consequently, even to this day, no single protein has been identified to be universally conserved 
across all GAS isolates (30).

Currently, over 200 distinct types of M proteins exist, each with a unique N-terminal sequence 
that plays a crucial role in activating immune responses (32). To date, M protein-based vaccine 
candidates predominantly encompass the purified M protein, multivalent HVR (4, 6, 8-valent), 
30-valent HVR, StreptAnova, and StreptInCor, among others (32). The recombinant 30-valent 
M protein-based GAS vaccine has already successfully completed Phase I trials, exhibiting 
robust immunogenicity and tolerability in volunteers without any incidence of autoimmune 
complications. Despite covering fewer serotypes than the 26-valent vaccine, it still demonstrates 
considerable promise (33). Another vaccine that underwent clinical trials, MJ8VAX (J8-DT), is a 
novel acetylated peptide-protein conjugate vaccine comprised of an acetylated peptide antigen 
(J8) synthesized from the conserved carboxyl-terminal region of the M protein. The results of 
the clinical trial demonstrated that although the vaccine caused a few mild adverse reactions, it 
generally exhibited robust immunogenicity and did not induce autoimmune responses (34). J8 
peptide epitope’s minimal immunogenicity necessitates its administration alongside adjuvants 
or vaccine delivery systems. Conjugating J8 with cholesterol boosts antibody production and 
bactericidal activity, solving the adjuvant issue.

Figure 1 The progress in 
vaccine research.

GAC, Group A Carbohydrate; 
SpeA, Streptococcal 
pyrogenic exotoxin A; SpeB, 
Streptococcal pyrogenic 
exotoxin B.
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Furthermore, there are significant global epidemiological differences, with GAS emm type 
diversity being considerably higher in developing countries compared to developed countries 
(31). As a result, a single vaccine is unlikely to provide comprehensive coverage against all 
strains in developing countries. Recent research has successfully developed a 32-valent 
vaccine through structure-guided design, encompassing a more extensive range of M protein 
types. This progress offers a novel strategy for preventing and treating GAS infections (35). 
The extensive diversity of M proteins highlights the necessity of researching and developing 
customized broad-spectrum vaccines based on the epidemiological characteristics of different 
regions to achieve optimal protective efficacy (31, 36).

Research on non-M protein vaccine candidates primarily focuses on carbohydrate and multi-
component vaccines. Recent studies have indicated that group A carbohydrate (GAC), a 
polysaccharide component of the GAS cell wall, can serve as an antigen for cross-protective 
GAS vaccines. Conjugated GAC antigens can enhance immunogenicity to aid in further vaccine 
development (37). However, GAC may induce cross-reactivity with heart tissues, necessitating 
further research (38). In addition to GAS, non-M protein vaccines made from Streptococcal 
pyrogenic exotoxin A (SpeA) and exotoxin B (SpeB) can elicit a strong immune response without 
inducing autoantibodies. The safety of this vaccine has been validated in rabbit models, and it 
is now ready for initial human clinical trials (39).

A hybrid vaccine has been developed combining M protein (p17) and non-M protein (SpyCEP 
epitope S2) peptides. These antigenic peptides are presented on the surface of Escherichia 
coli biopolymer particles, thereby stimulating robust antigen-specific antibody responses and 
cytokine production. This novel approach has been proven feasible in mice model, providing 
a new strategy for vaccine development (40). However, it is essential to note that vaccines 
exhibiting immunogenicity do not invariably translate directly into clinical application.

Nevertheless, no non-M protein vaccine has reached the clinical stage (41). All candidate 
vaccines under consideration directly target the GAS M protein, with the primary antigens being 
either the highly variable N-terminal fragments or conserved epitopes from the C-terminal 
region of the M protein (41). Preclinical assessment is hindered by the lack of suitable models, as 
pharyngitis, the most common symptom, cannot be replicated in rats. The Lewis rat is the most 
frequently utilized model for evaluating vaccine safety. Other models are used to elucidate GAS 
infection mechanisms, but a comprehensive model for GAS pathogenesis is still lacking (42). 
To establish a preclinical platform to assess vaccine safety and efficacy prior to clinical trials, 
there is an immediate need to develop more precise animal models capable of replicating the 
spectrum of human streptococcal diseases.

3. SECONDARY PREVENTION
3.1 EARLY SCREENING

A crucial secondary preventative measure is the implementation of early screening within 
high-risk populations. Early screening plays a significant role in reducing the subsequent 
burden associated with RHD. Given that clinically detectable RHD often emerges following 
the prolonged subclinical phases, early detection through echocardiography and the 
prompt initiation of secondary prevention can potentially mitigate the overall impact of RHD 
(43). Consequently, a strong rationale exists for implementing screening initiatives, which 
necessitate outreach to vulnerable demographics at the grassroots level of communities. 
This proactive approach aims to detect the early stages of the disease promptly and facilitate 
interventions to avert subsequent complications.

In recent years, there has been a growing emphasis on handheld echocardiography and 
proactively screening cases in resource-limited settings. However, high-RHD regions often lack 
the expertise and infrastructure for universal screening, making non-professional involvement 
crucial. Accordingly, the 2023 guidelines introduced echocardiographic criteria for non-
specialists to identify suspected RHD cases (44). Further evidence from large-scale rheumatic 
heart disease screening suggests that it may be feasible for non-specialist practitioners to use 
handheld cardiac ultrasound to perform a single parasternal long-axis view with a sweep of the 
heart for offsite evaluation (45). This approach enables the detection of RHD across its entire 
spectrum, from borderline to severe cases, ensuring reasonable detection rates and specificity. 
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Brief training for non-specialist practitioners, supplemented by remote review and expert 
support, can efficiently scale up RHD echocardiographic screening in high-risk Settings (46). For 
example, a medical convoy was organized by the Khartoum Medical Students Association, in 
which five medical students and two recently graduated doctors were trained in the Handheld 
Echocardiography (HHE) machine for two weeks under the supervision of a senior pediatric 
cardiologist. They achieved 93% quality in recorded studies, showcasing the feasibility of similar 
training for nurses and medical assistants (47). Non-experts can leverage record-keeping and 
real-time data transmission for expert review, allowing seamless remote evaluation of image 
quality, diagnosis, and candidate selection.

With the advancement of artificial intelligence (AI) technology, AI applications have extended 
to the screening of rheumatic heart disease. For example, a trial in Uganda demonstrated 
the potential of AI models in guiding RHD screening. With minimal training, thirty-six novices 
scanned 50 patients under AI guidance, achieving diagnostic interpretation in over 90% of 
cases for detecting RHD presence, abnormal mitral valve morphology, and mitral regurgitation 
(48). Recent studies have shown that machine learning models can be used to identify and 
quantify mitral regurgitation in pediatric patients through transthoracic echocardiography (49). 
Additionally, deep learning techniques have demonstrated substantial specificity and accuracy 
in identifying screening echocardiograms (50). Therefore, applying artificial intelligence to the 
automatic detection and diagnosis of RHD through ultrasound technology is feasible. It can 
help reduce the workload of medical professionals and facilitate large-scale screening.

However, implementing large-scale RHD screening among non-experts, while appearing 
advantageous, also presents certain challenges. It is crucial for non-expert screening to 
accurately identify the disease to avoid overdiagnosis or false positives, both of which can 
lead to negative psychological impacts and unsuitable secondary prevention strategies (51). 
Although short-term training of non-experts is feasible, the lack of standardized protocols and 
inconsistent outcomes may lead to diagnostic discrepancies.

The early identification of RHD is paramount, facilitated by technological innovations such as 
handheld echocardiography and AI-driven detection. Despite the considerable potential of 
these innovations, their widespread implementation presents significant challenges, especially 
among non-experts. It is imperative to establish standardized training protocols and optimize 
technological tools to address these hurdles to ensure accurate and accessible screening. 
These endeavors are crucial in the effective management of RHD and the minimization of 
associated complications.

3.2 SECONDARY PROPHYLAXIS WITH MEDICATION

The current prevalent method of secondary prevention for rheumatic fever cases involving 
heart disease is the administering of benzathine penicillin G. To validate the theory of 
antibiotic prophylaxis, a study conducted in Uganda tested a trial named Gwoko Adunu pa 
Lutino (GOAL) involving children and adolescents aged 5 to 17 with latent rheumatic heart 
disease. The results showed that the rate of disease progression in the prophylaxis group 
was 0.8%, significantly lower than the 8.2% observed in the control group, indicating that 
regular injections of benzathine penicillin G can effectively reduce the risk (52). Another study 
conducted in Australia found that increased adherence to secondary prophylaxis is associated 
with a reduced likelihood of ARF recurrence and the effectiveness of RHD prevention (53). 
Current Australian guidelines also recommend administering intramuscular injections of 
Benzathine Penicillin G (BPG) every 28 days for five years, following the most recent incidence 
of rheumatic fever or until the age of 21 (54). The 2023 World Heart Federation guidelines 
recommend that initiating SAP upon the detection of early RHD may help reduce the overall 
burden of RHD while also preventing subsequent valve damage (44). From the above, it can be 
concluded that SAP can effectively reduce the progression and recurrence risks of rheumatic 
heart disease. And early intervention and the formulation of standardized treatment protocols 
are essential.

Despite this, the punctual administration of BPG treatment and compliance with SAP 
continues to be substandard globally, highlighting an ongoing challenge (55–57). Based 
on this, a research team developed an automated SMS service to alleviate the burden on 
healthcare providers in supporting patients and to improve adherence to secondary antibiotic 
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prophylaxis (58). Indian studies on RHD prevention highlight that secondary prevention is the 
most cost-effective option for the healthcare system and patients (59). Noteworthily, the 
argument has long occurred regarding the advantages and disadvantages of intramuscular 
or oral penicillin. To address the argument, the Intramuscular vs Enteral Penicillin Prophylaxis 
to Prevent Progression of Rheumatic Heart Disease GOALIE trial is currently underway for 
the administration of either oral or intramuscular penicillin to evaluate their effectiveness, 
involving the progression of mild RHD in a pediatric population aged 5–17 over two years (60). 
This study will validate the efficacy of oral penicillin, potentially influencing current prevention 
strategies. This is particularly crucial in some low-resource settings, as it can enhance 
treatment accessibility and patient adherence.

However, some articles posit the necessity for additional research to provide more evidence 
of the significant benefits of secondary prevention. Currently, the efficacy of most secondary 
prevention measures is derived from some assumptions drawn from biological plausibility 
and low-quality data from previous decades (61). Moreover, given that most cases already 
exhibited RHD at baseline, this constrains the potential advantages of secondary antibiotic 
prophylaxis (53). Although new evidence offers the efficacy of antibiotics in impeding the 
progression of lesions, thereby supporting population-based screening. Notably, over half of 
lesions in an unknown subgroup of children and adolescents spontaneously resolve without 
any pharmacological intervention (62). Undeniably, secondary antibiotic prophylaxis offers 
significant benefits for RHD patients. However, further research is needed to validate these 
studies’ reliability and assess their long-term cost-effectiveness.

4. PROGRESS OF TREATMENT
In terms of medication, diuretics, digoxin, beta-blockers, ivabradine, and non-dihydropyridine 
calcium channel blockers can effectively alleviate symptoms caused by RHD. For patients 
with moderate to severe mitral stenosis accompanied by atrial fibrillation, vitamin K 
antagonists (VKAs) are recommended over non-vitamin K antagonist oral anticoagulants 
(NOACs) (63). According to the latest findings from the INVICTUS study, VKAs are superior to 
rivaroxaban in reducing the risk of cardiovascular events and cardiovascular death, without 
significantly increasing the risk of bleeding (64). Therefore, VKAs should be considered the 
first-choice anticoagulant therapy for patients with rheumatic heart disease-associated atrial 
fibrillation.

Compared to medication, surgical treatment is more critical and effective. A study based 
in Tanzania found that interventional therapy showed significantly better outcomes than 
medication alone for patients with RMS. The mortality rate in the interventional therapy 
group was notably lower than in the group receiving only medication. Additionally, patients 
with arrhythmias and multi-valve disease had an increased mortality rate when treated with 
medication alone (65).

In the surgical treatment of rheumatic heart disease, there are three main approaches: 
percutaneous mitral commissurotomy (PMC), mitral valve repair (MVP), and mitral valve 
replacement (MVR). The early stages of the disease are typically marked by mitral regurgitation 
(MR), in contrast to rheumatic mitral stenosis (RMS) in the later stages. The latest guidelines, 
namely the 2020 ACC/AHA guidelines and the 2021 ESC/EACTS guidelines, recommend using 
PMC to treat patients exhibiting symptomatic RMS. Both guidelines stipulate that suitable 
candidates for PMC should present with severe RMS (valve area ≤1.5 cm²), favorable valve 
morphology, absence of moderate or severe mitral regurgitation, left atrial thrombus, or severe 
valvular calcification (66, 67). PMC has demonstrated good safety and efficacy over the past 
30 years. Even in patients with suboptimal conditions, it can provide significant clinical benefits 
for most, particularly by delaying the need for surgery and alleviating symptoms (68). A study 
from South Korea found that the degree of postoperative change in mitral valve area (MVA) can 
serve as a key indicator of long-term success and risk reduction. Patients with an MVA increase 
exceeding 0.5 cm² showed a significantly reduced risk of recurrence (69).

When a patient’s native valve condition is insufficient to support PMC, surgical intervention 
with MVP or MVR is recommended (66, 67). But choosing MVP or MVR has been a topic of 
continued discourse. In terms of the efficacy and safety of MVP and MVR, a meta-analysis of 
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19 observational studies involving 10,724 patients showed that 3,495 underwent MVP, while 
7,229 underwent MVR. The MVP group demonstrated significantly lower early mortality rates 
and improved long-term survival compared to the MVR group, although it may require more 
frequent follow-up surgeries (70). Although another study based on data from Taiwan has 
indicated that MVP significantly reduced the risk of valve-related complications, there are no 
significant differences in the risk of late mortality and valve-related complications between 
MVP and MVR. Notably, MVP increases the likelihood of requiring subsequent MV surgeries (71).

Treatment of RHD in pregnant patients requires special attention. Due to pregnancy-induced 
increases in cardiac output and decreases in vascular resistance, untreated RHD can worsen 
during pregnancy and lead to a range of adverse maternal and fetal outcomes, including heart 
failure, pulmonary hypertension, arrhythmias, thromboembolism, and pregnancy-related 
mortality (72). Overall, MVP is more suitable for pregnant women than MVR due to its advantage 
of not requiring long-term anticoagulant therapy (72, 73). This is because the hypercoagulable 
state during pregnancy increases the risk of thrombus formation on mechanical valves. If 
warfarin is used for anticoagulation, it may lead to fetal warfarin embryopathy, and high doses 
of warfarin are associated with an increased risk of miscarriage and stillbirth (74, 75). If low-
molecular-weight heparin (LMWH) is used for anticoagulation, it poses several challenges, 
such as the need for close monitoring of anti-Xa levels, and its efficacy in preventing thrombus 
formation on mechanical valves may be less effective than warfarin (76, 77).

When choosing between bioprosthetic and mechanical valves for MVR, factors such as the 
patient’s age and regional considerations must be taken into account. Recent advancements 
in MVR-related research have shed new light on this subject. A retrospective study examined 
3,638 patients suffering from rheumatic heart disease and compared the long-term efficacy 
and safety between bioprosthetic and mechanical valves (78). The results indicated that 
mechanical valves demonstrated superior long-term outcomes, as evidenced by the reduced 
rates of all-cause mortality and reoperation, compared to bioprosthetic valves. Mechanical 
valves are associated with enhanced long-term survival rates, particularly in patients 
under 65. However, in low-income regions such as Africa, bioprosthetic valves may lead to 
better outcomes. In these regions, patients with rheumatic heart disease often face poor 
management of the international normalized ratio (INR) after mechanical valve replacement, 
leading to severe complications. A common issue is mechanical valve thrombosis, which 
requires most patients to undergo repeat emergency surgery within less than four years. 
Due to low adherence to anticoagulation therapy, limited education, financial constraints, 
and remote geographic locations, the mortality rate associated with these repeat surgeries is 
exceptionally high (79).

Current guidelines offer a relatively straightforward strategy: performing PMC for patients with 
favorable valve morphology, with surgical intervention reserved only when PMC is not feasible. 
However, when it comes to surgical intervention, there are two options—MVP and MVR. The 
guidelines do not provide detailed recommendations on this choice or consider the complexity 
of individual patient conditions. For instance, although MVP could reduce early mortality and 
enhance long-term survival, it may require more frequent follow-up surgeries compared 
to MVR. Despite the superior long-term outcomes of mechanical valves, the application 
of mechanical valves still faces considerable challenges in low-income regions due to the 
inadequate management of anticoagulation therapy and monitoring. The future guidelines 
should aim to establish more personalized and comprehensive treatment pathways. These 
should consider the unique attributes of each patient’s valve disease, left ventricular function, 
and overall health condition, ensuring that the selected intervention yields the most favorable 
outcome. The goal should be to progress toward a more individualized treatment strategy that 
considers not only the feasibility of the procedure but also the enduring quality of life and 
survival rates of patients. A detailed comparison of treatment options is provided in Table 1. 
Therefore, for patients with rheumatic mitral valve disease, PMC is the preferred treatment 
when MS has a favorable valve morphology. In instances where PMC is not viable, MVP should 
be prioritized over MVR whenever feasible due to the lower early mortality rates and better 
long-term survival of MVP. However, it may require more frequent follow-ups.
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5. CONCLUSIONS
This review comprehensively assesses RHD’s worldwide impacts and management strategies, 
underscoring the critical role of both non-surgical and surgical interventions. Despite progress 
in primary prevention and vaccine research, RHD continues to inflict significant morbidity 
and mortality, particularly in settings with limited resources. Surgical interventions, including 
innovative mitral valve repair techniques, have demonstrated encouraging results in enhancing 
patient outcomes, but access to these lifesaving procedures remains inequitable. Addressing 
the global challenge of RHD necessitates a sustained investment in healthcare infrastructure, 
enhancing diagnostic tools, and developing supportive global health policies. The optimization 
of intervention strategies and the expansion of access to comprehensive healthcare are crucial 
measures to ensure equitable health outcomes on a worldwide scale. Future guidelines should 
aim to establish more personalized and comprehensive treatment strategies.
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Table 1 Comparison of 
treatment options for 
rheumatic mitral valve 
disease: PMC, MVP, and MVR.

PMC, Percutaneous Mitral 
Commissurotomy; MVP, Mitral 
Valve Repair; MVR, Mitral 
Valve Replacement; INR, 
International Normalized 
Ratio.

CATEGORY PMC MVP MVR

Advantages -- Minimally invasive.

-- Faster recovery 
compared to surgical 
options.

-- Suitable for severe 
mitral stenosis with 
favorable valve 
morphology.

-- Lower early mortality 
rates compared to 
replacement.

-- Preserves the patient’s 
native valve and 
ventricular function.

-- Enhances long-term 
survival.

-- Avoids long-term 
anticoagulation therapy, 
especially in pregnancies.

-- Standardized surgical 
procedure with broad 
indications. Lower rate 
of reoperation compared 
to MVP.

-- Durable solution for 
severely damaged valves.

Disadvantages -- Less effective in 
extremely severe 
cases or multivalvular 
diseases.

-- Risk of restenosis over 
time.

-- Long-term outcomes 
remain controversial, 
with possible need for 
reinterventions.

-- Not always feasible for 
severely damaged valves.

-- Requires long-term 
anticoagulation therapy 
for mechanical valves.

-- Bioprosthetic valves have 
limited durability, especially 
for younger patients, and 
may require replacement.

-- Higher risk of thrombotic 
complications in low-
resource settings with 
poor INR monitoring.

Ideal Use Case -- Patients with severe 
mitral stenosis but 
without significant 
mitral regurgitation or 
heavy valve calcification.

-- Patients with moderate 
to severe valve disease 
where repair is feasible, 
especially young patients 
or those needing 
preservation of valve 
function.

-- Patients with severe 
valve damage unsuitable 
for repair, or those able 
to maintain effective 
anticoagulation 
management for 
mechanical valves.



10Zhang et al.  
Global Heart  
DOI: 10.5334/gh.1402

COMPETING INTERESTS
The authors have no competing interests to declare.

AUTHOR CONTRIBUTIONS
J.Z.: conceptualization, data curation, formal analysis, visualization, writing-original draft; 
S.J.: conceptualization, data curation, formal analysis, writing-original draft; Y.C. and J.H.: 
conceptualization, data curation, formal analysis; H.Z.: study concept or design, data analysis 
or interpretation, administrative support; provision of study materials or patients; W.J.: study 
concept or design, data analysis or interpretation, administrative support.

Jiawen Zhang and Songhao Jia contributed equally.

AUTHOR AFFILIATIONS
Jiawen Zhang  orcid.org/0009-0007-2731-7998 
Department of Cardiac Surgery, Beijing Anzhen Hospital, Capital Medical University, Beijing 100029, China

Songhao Jia  orcid.org/0000-0001-7084-4549 
Department of Cardiac Surgery, Beijing Anzhen Hospital, Capital Medical University, Beijing 100029, China; 
Beijing Lab for Cardiovascular Precision Medicine, Beijing 100069, China; Key Lab of Medical Engineering 
for Cardiovascular Disease, Ministry of Education, Beijing 100069, China

Yuhe Chen  orcid.org/0009-0006-6632-8895 
Department of Cardiac Surgery, Beijing Anzhen Hospital, Capital Medical University, Beijing 100029, China

Jie Han 
Department of Cardiac Surgery, Beijing Anzhen Hospital, Capital Medical University, Beijing 100029, China

Hongjia Zhang  orcid.org/0000-0002-5737-4084 
Department of Cardiac Surgery, Beijing Anzhen Hospital, Capital Medical University, Beijing 100029, China; 
Beijing Lab for Cardiovascular Precision Medicine, Beijing 100069, China; Key Lab of Medical Engineering 
for Cardiovascular Disease, Ministry of Education, Beijing 100069, China

Wenjian Jiang  orcid.org/0000-0003-3868-6573 
Department of Cardiac Surgery, Beijing Anzhen Hospital, Capital Medical University, Beijing 100029, China; 
Beijing Lab for Cardiovascular Precision Medicine, Beijing 100069, China; Key Lab of Medical Engineering 
for Cardiovascular Disease, Ministry of Education, Beijing 100069, China

REFERENCES
1.	 Ou Z, Yu D, Liang Y, et al. Global burden of rheumatic heart disease: Trends from 1990 to 2019. 

Arthritis Res Ther. 2022; 24(1):138. DOI: https://doi.org/10.1186/s13075-022-02829-3

2.	 Roth GA, Mensah GA, Johnson CO, et al. Global burden of cardiovascular diseases and risk factors, 

1990–2019: Update from the GBD 2019 Study. J Am Coll Cardiol. 2020; 76(25):2982–3021. DOI: 

https://doi.org/10.1016/j.jacc.2020.11.010

3.	 Watkins DA, Johnson CO, Colquhoun SM, et al. Global, regional, and national burden of rheumatic 

heart disease, 1990–2015. N Engl J Med. 2017; 377(8):713–722. DOI: https://doi.org/10.1056/

NEJMoa1603693

4.	 Hibino M, Halkos ME, Murphy DA, et al. Age period cohort analysis of rheumatic heart disease in 

high-income countries. Clin Res Cardiol. 2023; 112(11):1568–1576. DOI: https://doi.org/10.1007/

s00392-023-02168-6

5.	 Safiri S, Mousavi SE, Noori M, et al. The burden of rheumatic heart disease in the Middle East 

and North Africa region, 1990–2019. Arch Cardiovasc Dis. 2023; 116(12):542–554. DOI: https://doi.

org/10.1016/j.acvd.2023.09.005

6.	 Guan C, Xu W, Wu S, Zhang J. Rheumatic heart disease burden, trends, and inequalities in Asia, 

1990–2019. Glob Health Action. 2023; 16(1):2215011. DOI: https://doi.org/10.1080/16549716.2023.2

215011

7.	 Coffey PM, Ralph AP, Krause VL. The role of social determinants of health in the risk and prevention 

of group A streptococcal infection, acute rheumatic fever and rheumatic heart disease: A systematic 

review. PLoS Negl Trop Dis. 2018; 12(6):e0006577. DOI: https://doi.org/10.1371/journal.pntd.0006577

8.	 Steer AC. Historical aspects of rheumatic fever. J Paediatr Child Health. 2015; 51(1):21–27. DOI: 

https://doi.org/10.1111/jpc.12808

9.	 Bach JF, Chalons S, Forier E, et al. 10-year educational programme aimed at rheumatic fever in two 

French Caribbean islands. Lancet. 1996; 347(9002):644–648. DOI: https://doi.org/10.1016/S0140-

6736(96)91202-7

https://orcid.org/0009-0007-2731-7998
https://orcid.org/0009-0007-2731-7998
https://orcid.org/0000-0001-7084-4549
https://orcid.org/0000-0001-7084-4549
https://orcid.org/0009-0006-6632-8895
https://orcid.org/0009-0006-6632-8895
https://orcid.org/0000-0002-5737-4084
https://orcid.org/0000-0002-5737-4084
https://orcid.org/0000-0003-3868-6573
https://orcid.org/0000-0003-3868-6573
https://doi.org/10.1186/s13075-022-02829-3
https://doi.org/10.1016/j.jacc.2020.11.010
https://doi.org/10.1016/j.jacc.2020.11.010
https://doi.org/10.1056/NEJMoa1603693
https://doi.org/10.1056/NEJMoa1603693
https://doi.org/10.1007/s00392-023-02168-6
https://doi.org/10.1007/s00392-023-02168-6
https://doi.org/10.1016/j.acvd.2023.09.005
https://doi.org/10.1016/j.acvd.2023.09.005
https://doi.org/10.1080/16549716.2023.2215011
https://doi.org/10.1080/16549716.2023.2215011
https://doi.org/10.1371/journal.pntd.0006577
https://doi.org/10.1111/jpc.12808
https://doi.org/10.1111/jpc.12808
https://doi.org/10.1016/S0140-6736(96)91202-7
https://doi.org/10.1016/S0140-6736(96)91202-7


11Zhang et al.  
Global Heart  
DOI: 10.5334/gh.1402

10.	 Nordet P, Lopez R, Duenas A, Sarmiento L. Prevention and control of rheumatic fever and rheumatic 

heart disease: the Cuban experience (1986–1996–2002). Cardiovasc J Afr. 2008; 19(3):135–140. 

https://www.ncbi.nlm.nih.gov/pubmed/18568172. Published 2008/06/24

11.	 Bowen AC, Harris T, Holt DC, et al. Whole genome sequencing reveals extensive community-

level transmission of group A Streptococcus in remote communities. Epidemiol Infect. 2016; 

144(9):1991–1998. DOI: https://doi.org/10.1017/S095026881500326X

12.	 Cordery R, Purba AK, Begum L, et al. Frequency of transmission, asymptomatic shedding, and 

airborne spread of Streptococcus pyogenes in schoolchildren exposed to scarlet fever: A prospective, 

longitudinal, multicohort, molecular epidemiological, contact-tracing study in England, UK. Lancet 

Microbe. 2022; 3(5):e366–e375. DOI: https://doi.org/10.1016/S2666-5247(21)00332-3

13.	 Bennett J, Zhang J, Leung W, et al. Rising ethnic inequalities in acute rheumatic fever and rheumatic 

heart disease, New Zealand, 2000–2018. Emerg Infect Dis. 2021; 27(1):36–46. DOI: https://doi.

org/10.3201/eid2701.191791

14.	 Whitcombe AL, McGregor R, Bennett J, et al. Increased breadth of group a streptococcus antibody 

responses in children with acute rheumatic fever compared to precursor pharyngitis and skin 

infections. J Infect Dis. 2022; 226(1):167–176. DOI: https://doi.org/10.1093/infdis/jiac043

15.	 Rwebembera J, Cannon JW, Sanyahumbi A, et al. Research opportunities for the primary prevention 

and management of acute rheumatic fever and rheumatic heart disease: A National Heart, Lung, 

and Blood Institute workshop report. BMJ Glob Health. 2023; 8(Suppl 9). DOI: https://doi.org/10.1136/

bmjgh-2023-012356

16.	 Robertson KA, Volmink JA, Mayosi BM. Antibiotics for the primary prevention of acute rheumatic 

fever: a meta-analysis. BMC Cardiovasc Disord. 2005; 5(1):11. DOI: https://doi.org/10.1186/1471-

2261-5-11

17.	 Nalubwama H, Ndagire E, Sarnacki R, et al. Community perspectives on primary prevention of 

rheumatic heart disease in Uganda. Glob Heart. 2022; 17(1):5. DOI: https://doi.org/10.5334/gh.1094

18.	 Parks T, Smeesters PR, Steer AC. Streptococcal skin infection and rheumatic heart disease. Curr Opin 

Infect Dis. 2012; 25(2):145–153. DOI: https://doi.org/10.1097/QCO.0b013e3283511d27

19.	 Thornley S, Marshall R, Jarrett P, Sundborn G, Reynolds E, Schofield G. Scabies is strongly 

associated with acute rheumatic fever in a cohort study of Auckland children. J Paediatr Child Health. 

2018; 54(6):625–632. DOI: https://doi.org/10.1111/jpc.13851

20.	 Coates MM, Sliwa K, Watkins DA, et al. An investment case for the prevention and management of 

rheumatic heart disease in the African Union 2021–30: A modelling study. Lancet Glob Health. 2021; 

9(7):e957–e966. DOI: https://doi.org/10.1016/S2214-109X(21)00199-6

21.	 Cannon JW, Wyber R. Modalities of group A streptococcal prevention and treatment and their 

economic justification. NPJ Vaccines. 2023; 8(1):59. DOI: https://doi.org/10.1038/s41541-023-00649-3

22.	 Cohen JF, Bertille N, Cohen R, Chalumeau M. Rapid antigen detection test for group A streptococcus 

in children with pharyngitis. Cochrane Database Syst Rev. 2016; 7(7):CD010502. DOI: https://doi.

org/10.1002/14651858.CD010502.pub2

23.	 Tortorice D, Ferranna M, Bloom DE. Optimal global spending for group A Streptococcus vaccine 

research and development. NPJ Vaccines. 2023; 8(1):62. DOI: https://doi.org/10.1038/s41541-023-

00646-6

24.	 Azuar A, Jin W, Mukaida S, Hussein WM, Toth I, Skwarczynski M. Recent advances in the 

development of peptide vaccines and their delivery systems against group A Streptococcus. Vaccines 

(Basel). 2019; 7(3). DOI: https://doi.org/10.3390/vaccines7030058

25.	 Walker MJ, Barnett TC, McArthur JD, et al. Disease manifestations and pathogenic mechanisms 

of group A Streptococcus. Clin Microbiol Rev. 2014; 27(2):264–301. DOI: https://doi.org/10.1128/

CMR.00101-13

26.	 Massell BF, Honikman LH, Amezcua J. Rheumatic fever following streptococcal vaccination. Report 

of three cases. JAMA. 1969; 207(6):1115–1119. https://www.ncbi.nlm.nih.gov/pubmed/5818242. 

Published 1969/02/10

27.	 Dale JB, Chiang EY, Lederer JW. Recombinant tetravalent group A streptococcal M protein vaccine. 

J Immunol. 1993; 151(4):2188–2194. https://www.ncbi.nlm.nih.gov/pubmed/8345202. Published 

1993/08/15

28.	 Castro SA, Dorfmueller HC. A brief review on group A Streptococcus pathogenesis and vaccine 

development. R Soc Open Sci. 2021; 8(3):201991. DOI: https://doi.org/10.1098/rsos.201991

29.	 Shea PR, Ewbank AL, Gonzalez-Lugo JH, et al. Group A Streptococcus emm gene types in 

pharyngeal isolates, Ontario, Canada, 2002–2010. Emerg Infect Dis. 2011; 17(11):2010–2017. DOI: 

https://doi.org/10.3201/eid1711.110159

30.	 Davies MR, McIntyre L, Mutreja A, et al. Atlas of group A streptococcal vaccine candidates compiled 

using large-scale comparative genomics. Nat Genet. 2019; 51(6):1035–1043. DOI: https://doi.

org/10.1038/s41588-019-0417-8

31.	 Smeesters PR, McMillan DJ, Sriprakash KS, Georgousakis MM. Differences among group A 

streptococcus epidemiological landscapes: Consequences for M protein-based vaccines? Expert Rev 

Vaccines. 2009; 8(12):1705–1720. DOI: https://doi.org/10.1586/erv.09.133

https://www.ncbi.nlm.nih.gov/pubmed/18568172
https://doi.org/10.1017/S095026881500326X
https://doi.org/10.1016/S2666-5247(21)00332-3
https://doi.org/10.3201/eid2701.191791
https://doi.org/10.3201/eid2701.191791
https://doi.org/10.1093/infdis/jiac043
https://doi.org/10.1136/bmjgh-2023-012356
https://doi.org/10.1136/bmjgh-2023-012356
https://doi.org/10.1186/1471-2261-5-11
https://doi.org/10.1186/1471-2261-5-11
https://doi.org/10.5334/gh.1094
https://doi.org/10.1097/QCO.0b013e3283511d27
https://doi.org/10.1111/jpc.13851
https://doi.org/10.1016/S2214-109X(21)00199-6
https://doi.org/10.1038/s41541-023-00649-3
https://doi.org/10.1002/14651858.CD010502.pub2
https://doi.org/10.1002/14651858.CD010502.pub2
https://doi.org/10.1038/s41541-023-00646-6
https://doi.org/10.1038/s41541-023-00646-6
https://doi.org/10.3390/vaccines7030058
https://doi.org/10.1128/CMR.00101-13
https://doi.org/10.1128/CMR.00101-13
https://www.ncbi.nlm.nih.gov/pubmed/5818242
https://www.ncbi.nlm.nih.gov/pubmed/8345202
https://doi.org/10.1098/rsos.201991
https://doi.org/10.3201/eid1711.110159
https://doi.org/10.3201/eid1711.110159
https://doi.org/10.1038/s41588-019-0417-8
https://doi.org/10.1038/s41588-019-0417-8
https://doi.org/10.1586/erv.09.133


12Zhang et al.  
Global Heart  
DOI: 10.5334/gh.1402

32.	 Dale JB, Walker MJ. Update on group A streptococcal vaccine development. Curr Opin Infect Dis. 

2020; 33(3):244–250. DOI: https://doi.org/10.1097/QCO.0000000000000644

33.	 Pastural E, McNeil SA, MacKinnon-Cameron D, et al. Safety and immunogenicity of a 30-valent M 

protein-based group a streptococcal vaccine in healthy adult volunteers: A randomized, controlled 

phase I study. Vaccine. 2020; 38(6):1384–1392. DOI: https://doi.org/10.1016/j.vaccine.2019.12.005

34.	 Sekuloski S, Batzloff MR, Griffin P, et al. Evaluation of safety and immunogenicity of a group 

A streptococcus vaccine candidate (MJ8VAX) in a randomized clinical trial. PLoS One. 2018; 

13(7):e0198658. DOI: https://doi.org/10.1371/journal.pone.0198658

35.	 Dale JB, Aranha MP, Penfound TA, Salehi S, Smith JC. Structure-guided design of a broadly cross-

reactive multivalent group a streptococcal vaccine. Vaccine. 2023; 41(40):5841–5847. DOI: https://

doi.org/10.1016/j.vaccine.2023.08.026

36.	 Alharbi N, Shalash AO, Koirala P, et al. Cholesterol as an inbuilt immunoadjuvant for a lipopeptide 

vaccine against group A Streptococcus infection. J Colloid Interface Sci. 2024; 663:43–52. DOI: https://

doi.org/10.1016/j.jcis.2024.02.134

37.	 Pitirollo O, Di Benedetto R, Henriques P, et al. Elucidating the role of N-acetylglucosamine 

in group A Carbohydrate for the development of an effective glycoconjugate vaccine against 

group A Streptococcus. Carbohydr Polym. 2023; 311:120736. DOI: https://doi.org/10.1016/j.

carbpol.2023.120736

38.	 Gao NJ, Rodas Lima E, Nizet V. Immunobiology of the classical lancefield group A Streptococcal 

Carbohydrate Antigen. Infect Immun. 2021; 89(12):e0029221. DOI: https://doi.org/10.1128/

IAI.00292-21

39.	 Troese MJ, Burlet E, Cunningham MW, et al. Group A Streptococcus vaccine targeting the 

erythrogenic toxins SpeA and SpeB is safe and immunogenic in rabbits and does not induce 

antibodies associated with autoimmunity. Vaccines (Basel). 2023; 11(9). DOI: https://doi.org/10.3390/

vaccines11091504

40.	 Chen S, Ozberk V, Sam G, et al. Polymeric epitope-based vaccine induces protective immunity 

against group A Streptococcus. NPJ Vaccines. 2023; 8(1):102. DOI: https://doi.org/10.1038/s41541-

023-00695-x

41.	 Fan J, Toth I, Stephenson RJ. Recent scientific advancements towards a vaccine against group A 

Streptococcus. Vaccines (Basel). 2024; 12(3). DOI: https://doi.org/10.3390/vaccines12030272

42.	 Osowicki J, Vekemans J, Kaslow DC, Friede MH, Kim JH, Steer AC. WHO/IVI global stakeholder 

consultation on group A Streptococcus vaccine development: Report from a meeting held 

on 12–13 December 2016. Vaccine. 2018; 36(24):3397–3405. DOI: https://doi.org/10.1016/j.

vaccine.2018.02.068

43.	 Dougherty S, Okello E, Mwangi J, Kumar RK. Rheumatic heart disease: JACC focus seminar 2/4. J 

Am Coll Cardiol. 2023; 81(1):81–94. DOI: https://doi.org/10.1016/j.jacc.2022.09.050

44.	 Rwebembera J, Marangou J, Mwita JC, et al. 2023 World Heart Federation guidelines for the 

echocardiographic diagnosis of rheumatic heart disease. Nat Rev Cardiol. 2024; 21(4):250–263. DOI: 

https://doi.org/10.1038/s41569-023-00940-9

45.	 Francis JR, Whalley GA, Kaethner A, et al. Single-view echocardiography by nonexpert practitioners 

to detect rheumatic heart disease: A prospective study of diagnostic accuracy. Circ Cardiovasc 

Imaging. 2021; 14(8):e011790. DOI: https://doi.org/10.1161/CIRCIMAGING.120.011790

46.	 Francis JR, Fairhurst H, Yan J, et al. Abbreviated echocardiographic screening for rheumatic heart 

disease by nonexperts with and without offsite expert review: A diagnostic accuracy study. J Am Soc 

Echocardiogr. 2023; 36(7):733–745. DOI: https://doi.org/10.1016/j.echo.2023.02.007

47.	 Elazrag A, Altahir A, Abbas A, et al. Handheld echocardiographic screening for rheumatic heart 

disease by non-experts in rural South Kordofan, Sudan: Supporting task shifting for control of a 

serious disease. Int J Cardiol. 2023; 377:99–103. DOI: https://doi.org/10.1016/j.ijcard.2023.01.024

48.	 Peck D, Rwebembera J, Nakagaayi D, et al. The use of artificial intelligence guidance for rheumatic 

heart disease screening by novices. J Am Soc Echocardiogr. 2023; 36(7):724–732. DOI: https://doi.

org/10.1016/j.echo.2023.03.001

49.	 Edwards LA, Feng F, Iqbal M, et al. Machine learning for pediatric echocardiographic mitral 

regurgitation detection. J Am Soc Echocardiogr. 2023; 36(1):96–104 e104. DOI: https://doi.

org/10.1016/j.echo.2022.09.017

50.	 Martins J, Nascimento ER, Nascimento BR, et al. Towards automatic diagnosis of rheumatic heart 

disease on echocardiographic exams through video-based deep learning. J Am Med Inform Assoc. 

2021; 28(9):1834–1842. DOI: https://doi.org/10.1093/jamia/ocab061

51.	 Gurney J, Chong A, Culliford-Semmens N, Tilton E, Wilson NJ, Sarfati D. The benefits and harms 

of rheumatic heart disease screening from the perspective of the screened population. Int J Cardiol. 

2016; 221:734–740. DOI: https://doi.org/10.1016/j.ijcard.2016.07.025

52.	 Beaton A, Okello E, Rwebembera J, et al. Secondary Antibiotic Prophylaxis for Latent Rheumatic 

Heart Disease. N Engl J Med. 2022; 386(3):230–240. DOI: https://doi.org/10.1056/NEJMoa2102074

https://doi.org/10.1097/QCO.0000000000000644
https://doi.org/10.1016/j.vaccine.2019.12.005
https://doi.org/10.1371/journal.pone.0198658
https://doi.org/10.1016/j.vaccine.2023.08.026
https://doi.org/10.1016/j.vaccine.2023.08.026
https://doi.org/10.1016/j.jcis.2024.02.134
https://doi.org/10.1016/j.jcis.2024.02.134
https://doi.org/10.1016/j.carbpol.2023.120736
https://doi.org/10.1016/j.carbpol.2023.120736
https://doi.org/10.1128/IAI.00292-21
https://doi.org/10.1128/IAI.00292-21
https://doi.org/10.3390/vaccines11091504
https://doi.org/10.3390/vaccines11091504
https://doi.org/10.1038/s41541-023-00695-x
https://doi.org/10.1038/s41541-023-00695-x
https://doi.org/10.3390/vaccines12030272
https://doi.org/10.1016/j.vaccine.2018.02.068
https://doi.org/10.1016/j.vaccine.2018.02.068
https://doi.org/10.1016/j.jacc.2022.09.050
https://doi.org/10.1038/s41569-023-00940-9
https://doi.org/10.1038/s41569-023-00940-9
https://doi.org/10.1161/CIRCIMAGING.120.011790
https://doi.org/10.1016/j.echo.2023.02.007
https://doi.org/10.1016/j.ijcard.2023.01.024
https://doi.org/10.1016/j.echo.2023.03.001
https://doi.org/10.1016/j.echo.2023.03.001
https://doi.org/10.1016/j.echo.2022.09.017
https://doi.org/10.1016/j.echo.2022.09.017
https://doi.org/10.1093/jamia/ocab061
https://doi.org/10.1016/j.ijcard.2016.07.025
https://doi.org/10.1056/NEJMoa2102074


13Zhang et al.  
Global Heart  
DOI: 10.5334/gh.1402

53.	 de Dassel JL, de Klerk N, Carapetis JR, Ralph AP. How many doses make a difference? An analysis 

of secondary prevention of rheumatic fever and rheumatic heart disease. J Am Heart Assoc. 2018; 

7(24):e010223. DOI: https://doi.org/10.1161/JAHA.118.010223

54.	 Ralph AP, Noonan S, Wade V, Currie BJ. The 2020 Australian guideline for prevention, diagnosis 

and management of acute rheumatic fever and rheumatic heart disease. Med J Aust. 2021; 

214(5):220–227. DOI: https://doi.org/10.5694/mja2.50851

55.	 Regmi PR, Dhungel M, Kafle R. Secondary prevention of rheumatic heart disease in nepal: Are we 

going backward? JNMA J Nepal Med Assoc. 2022; 60(253):832–835. DOI: https://doi.org/10.31729/

jnma.7861

56.	 Ambari AM, Radi B, Dwiputra B, et al. Adherence to penicillin treatment is essential for effective 

secondary prevention of rheumatic heart disease: a systematic review and meta-analysis. Ann Med 

Surg (Lond). 2024; 86(4):2116–2123. DOI: https://doi.org/10.1097/MS9.0000000000001833

57.	 Longenecker CT, Morris SR, Aliku TO, et al. Rheumatic heart disease treatment cascade 

in Uganda. Circ Cardiovasc Qual Outcomes. 2017; 10(11). DOI: https://doi.org/10.1161/

CIRCOUTCOMES.117.004037

58.	 Fall N, Odong F, Thembo J, et al. User-centered design to develop automated short message service 

messaging for patient support of rheumatic heart disease secondary antibiotic prophylaxis. J Am 

Heart Assoc. 2024; 13(2):e031252. DOI: https://doi.org/10.1161/JAHA.123.031252

59.	 Dixit J, Prinja S, Jyani G, et al. Evaluating efficiency and equity of prevention and control strategies 

for rheumatic fever and rheumatic heart disease in India: an extended cost-effectiveness analysis. 

Lancet Glob Health. 2023; 11(3):e445–e455. DOI: https://doi.org/10.1016/S2214-109X(22)00552-6

60.	 Rwebembera J, Ndagire E, Carvalho N, et al. Intramuscular versus Enteral Penicillin Prophylaxis to 

Prevent Progression of Rheumatic Heart Disease: Study protocol for a non-inferiority randomized trial 

(the GOALIE trial). Am Heart J. 2024. DOI: https://doi.org/10.1016/j.ahj.2024.05.012

61.	 Karthikeyan G, Kothari SS. How should the burden of rheumatic heart disease be reduced? Lancet 

Glob Health. 2023; 11(3):e316–e317. DOI: https://doi.org/10.1016/S2214-109X(23)00011-6

62.	 Francia CJ, Fraser JF, Justo R, Cassimatis J, Manoy S, Johnston LM. Follow-up echocardiographic 

changes in children and youth aged <25 years with latent rheumatic heart disease: A systematic 

review and meta-analysis of global data. Int J Cardiol. 2024; 403:131911. DOI: https://doi.

org/10.1016/j.ijcard.2024.131911

63.	 Kim JY, Kim SH, Myong JP, et al. Outcomes of Direct Oral Anticoagulants in Patients With Mitral 

Stenosis. J Am Coll Cardiol. 2019; 73(10):1123–1131. DOI: https://doi.org/10.1016/j.jacc.2018.12.047

64.	 Connolly SJ, Karthikeyan G, Ntsekhe M, et al. Rivaroxaban in Rheumatic Heart Disease-

Associated Atrial Fibrillation. N Engl J Med. 2022; 387(11):978–988. DOI: https://doi.org/10.1056/

NEJMoa2209051

65.	 Mutagaywa RK, Kifai E, Elinisa M, et al. Comparison between interventional versus medical therapy 

in patients with rheumatic mitral valve stenosis in Tanzania. Eur J Clin Invest. 2024; 54(3):e14114. 

DOI: https://doi.org/10.1111/eci.14114

66.	 Otto CM, Nishimura RA, Bonow RO, et al. 2020 ACC/AHA Guideline for the Management of Patients 

With Valvular Heart Disease: A Report of the American College of Cardiology/American Heart 

Association Joint Committee on Clinical Practice Guidelines. Circulation. 2021; 143(5):e72–e227. DOI: 

https://doi.org/10.1161/CIR.0000000000000923

67.	 Vahanian A, Beyersdorf F, Praz F, et al. 2021 ESC/EACTS Guidelines for the management of valvular 

heart disease. Eur Heart J. 2022; 43(7):561–632. DOI: https://doi.org/10.1093/eurheartj/ehab395

68.	 Desnos C, Iung B, Himbert D, et al. Temporal Trends on Percutaneous Mitral Commissurotomy: 

30 Years of Experience. J Am Heart Assoc. 2019; 8(13):e012031. DOI: https://doi.org/10.1161/

JAHA.119.012031

69.	 Ko KY, Cho I, Kim DY, et al. Optimizing Percutaneous Mitral Valvuloplasty for Rheumatic Mitral 

Stenosis – Clinical Significance of Changes in Mitral Valve Area. Circ J. 2024. DOI: https://doi.

org/10.1253/circj.CJ-23-0552

70.	 Yasmin F, Jawed S, Najeeb H, et al. Comparative efficacy and safety of mitral valve repair versus 

mitral valve replacement in Rheumatic heart disease: A high-value care systematic review and meta-

analysis. Curr Probl Cardiol. 2024; 49(6):102530. DOI: https://doi.org/10.1016/j.cpcardiol.2024.102530

71.	 Lee HA, Chang FC, Yeh JK, et al. Mitral valve repair vs. replacement by different etiologies – A 

nationwide population-based cohort study. Circ J. 2024; 88(4):568–578. DOI: https://doi.org/10.1253/

circj.CJ-23-0640

72.	 Sliwa K, Johnson MR, Zilla P, Roos-Hesselink JW. Management of valvular disease in pregnancy: 

A global perspective. Eur Heart J. 2015; 36(18):1078–1089. DOI: https://doi.org/10.1093/eurheartj/

ehv050

73.	 European Society of G, Association for European Paediatric C, German Society for Gender M, et al. 
ESC Guidelines on the management of cardiovascular diseases during pregnancy: The Task Force on 

the Management of Cardiovascular Diseases during Pregnancy of the European Society of Cardiology 

(ESC). Eur Heart J. 2011; 32(24):3147–3197. DOI: https://doi.org/10.1093/eurheartj/ehr218

https://doi.org/10.1161/JAHA.118.010223
https://doi.org/10.5694/mja2.50851
https://doi.org/10.31729/jnma.7861
https://doi.org/10.31729/jnma.7861
https://doi.org/10.1097/MS9.0000000000001833
https://doi.org/10.1161/CIRCOUTCOMES.117.004037
https://doi.org/10.1161/CIRCOUTCOMES.117.004037
https://doi.org/10.1161/JAHA.123.031252
https://doi.org/10.1016/S2214-109X(22)00552-6
https://doi.org/10.1016/j.ahj.2024.05.012
https://doi.org/10.1016/S2214-109X(23)00011-6
https://doi.org/10.1016/j.ijcard.2024.131911
https://doi.org/10.1016/j.ijcard.2024.131911
https://doi.org/10.1016/j.jacc.2018.12.047
https://doi.org/10.1056/NEJMoa2209051
https://doi.org/10.1056/NEJMoa2209051
https://doi.org/10.1111/eci.14114
https://doi.org/10.1161/CIR.0000000000000923
https://doi.org/10.1161/CIR.0000000000000923
https://doi.org/10.1093/eurheartj/ehab395
https://doi.org/10.1161/JAHA.119.012031
https://doi.org/10.1161/JAHA.119.012031
https://doi.org/10.1253/circj.CJ-23-0552
https://doi.org/10.1253/circj.CJ-23-0552
https://doi.org/10.1016/j.cpcardiol.2024.102530 
https://doi.org/10.1253/circj.CJ-23-0640
https://doi.org/10.1253/circj.CJ-23-0640
https://doi.org/10.1093/eurheartj/ehv050
https://doi.org/10.1093/eurheartj/ehv050
https://doi.org/10.1093/eurheartj/ehr218


14Zhang et al.  
Global Heart  
DOI: 10.5334/gh.1402

TO CITE THIS ARTICLE:
Zhang J, Jia S, Chen Y, 
Han J, Zhang H, Jiang W. 
Recent Advances on the 
Prevention and Management 
of Rheumatic Heart Disease. 
Global Heart. 2025; 20(1): 17. 
DOI: https://doi.org/10.5334/
gh.1402

Submitted: 27 August 2024 
Accepted: 07 February 2025 
Published: 21 February 2025

COPYRIGHT:
© 2025 The Author(s). This is an 
open-access article distributed 
under the terms of the Creative 
Commons Attribution 4.0 
International License (CC-BY 
4.0), which permits unrestricted 
use, distribution, and 
reproduction in any medium, 
provided the original author 
and source are credited. See 
http://creativecommons.org/
licenses/by/4.0/.

Global Heart is a peer-reviewed 
open access journal published 
by Ubiquity Press.

74.	 Vitale N, De Feo M, De Santo LS, Pollice A, Tedesco N, Cotrufo M. Dose-dependent fetal 

complications of warfarin in pregnant women with mechanical heart valves. J Am Coll Cardiol. 1999; 

33(6):1637–1641. DOI: https://doi.org/10.1016/S0735-1097(99)00044-3

75.	 Pieper PG, Balci A, Van Dijk AP. Pregnancy in women with prosthetic heart valves. Neth Heart J. 

2008; 16(12):406–411. DOI: https://doi.org/10.1007/BF03086187

76.	 Elkayam U, Goland S. The search for a safe and effective anticoagulation regimen in pregnant 

women with mechanical prosthetic heart valves. J Am Coll Cardiol. 2012; 59(12):1116–1118. DOI: 

https://doi.org/10.1016/j.jacc.2011.12.018

77.	 McLintock C, McCowan LM, North RA. Maternal complications and pregnancy outcome in women 

with mechanical prosthetic heart valves treated with enoxaparin. BJOG. 2009; 116(12):1585–1592. 

DOI: https://doi.org/10.1111/j.1471-0528.2009.02299.x

78.	 Chen CY, Chan YH, Wu VC, et al. Bioprosthetic versus mechanical mitral valve replacements in 

patients with rheumatic heart disease. J Thorac Cardiovasc Surg. 2023; 165(3):1050–1060 e1058. 

DOI: https://doi.org/10.1016/j.jtcvs.2021.03.033

79.	 Zilla P, Human P, Pennel T. Mechanical valve replacement for patients with rheumatic heart disease: 

the reality of INR control in Africa and beyond. Front Cardiovasc Med. 2024; 11:1347838. DOI: https://

doi.org/10.3389/fcvm.2024.1347838

https://doi.org/10.5334/gh.1402
https://doi.org/10.5334/gh.1402
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/S0735-1097(99)00044-3
https://doi.org/10.1007/BF03086187
https://doi.org/10.1016/j.jacc.2011.12.018
https://doi.org/10.1016/j.jacc.2011.12.018
https://doi.org/10.1111/j.1471-0528.2009.02299.x
https://doi.org/10.1016/j.jtcvs.2021.03.033
https://doi.org/10.3389/fcvm.2024.1347838
https://doi.org/10.3389/fcvm.2024.1347838

