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Rheumatic heart disease (RHD) is the late sequelae of
inadequately treated group A streptococcal pharyngeal infections
(GAS), resulting in episodes of acute rheumatic fever (ARF),
a multisystem and multifactorial immune response that often
culminates in valvular damage and, ultimately, heart failure1.
In this review, Leal and cols provide a broad overview of the
disease, from the global burden and epidemiological aspects
to preventive measures and treatment, highlighting the need
for sensitization at all levels for the continuing development of
broad public policies to confront RHD.
This review article is timely; RHD is reemerging as a global
health priority championed by frontline healthcare providers,
researchers, and persons living with RHD. In May 2018, the
member states of the World Health Organization (WHO)
unanimously adopted a Global Resolution on RHD, whose
passage represents years of advocacy and campaigning from RHD
champions around the globe, but this is only the beginning. The
urgent challenge now is to translate this resolution into action by
the member states, WHO, and civil societies (Figure 1).
The challenges of RHD management start with its complex
pathophysiology, depicted by the authors. Some mechanisms of
RHD are well known, such as the triggering of an exaggerated
immune response due to antigenic similarity between agent
structures (e.g. surface protein M and the GlcNAc epitope)
and molecules in host tissues. In addition, contact between
GAS and the subendothelial collagen matrix, with consequent
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binding between M proteins and the CB3 region of type IV
collagen, results in the generation of a "neo-antigen". However,
despite these mechanisms being accepted as the basic triggers
of RHD, individual susceptibility is not yet understood. As
the authors state, genetic determinants are highly likely, as
suggested by studies involving family members and twins,
possibly associated with polymorphisms in genes coding for
inflammatory cytokines. However, results of genome-wide
studies are still preliminary, and some proposed associations
between immunoglobulin heavy chain alleles and human
leukocyte antigen regions with RHD need further clarification2,3.
Most importantly, the prognostic role of genetic polymorphisms,
which could potentially impact the management of subclinical
and clinical disease, is yet to be clarified.
Furthermore, as discussed by the authors, the probability
of developing ARF and RHD after a GAS infection is also
influenced by bacterial virulence, resulting from a complex
interaction between climatic factors, behavioral patterns,
and geographic issues – besides the aforementioned genetic
predisposition. As examples of this complexity, the prevalence
of GAS among children with pharyngitis may vary among
countries with similar development backgrounds 4,5, and
previous studies suggested that other predictors of RHD, such as
persistently elevated anti-streptolysin O titers, do not necessarily
parallel with socioeconomic status4. Interestingly, besides the
known social determinants, some GAS emm clusters may have
tropism for defined geographical areas4,5.
Leal and cols also highlight the growth of RHD research in
recent years, boosted by echocardiographic screening studies
and frequently accompanied by interventions focused on
education, population awareness, and primary prevention. While
the real utility of active RHD surveillance through simplified
echocardiography is yet to be determined, such worldwide
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Member States

•

Improve access to primary healthcare.

•

Strengthen data collection and knowledge of RHD prevalence
in endemic countries.

•

Ensure affordable and reliable access to technologies and
medicine.

Stakeholders

•

Strengthen national and international cooperation.

•

Tackle the root determinants of ARF & RHD.

•

Put people living with RHD at the center of the prevention and
control agenda.

•

Raise the profile of PLWRHD and other NCDs of children and
adolescents on the global health agenda.

•

Support and facilitate timely, affordable and reliable access to
existing and new cost-effective medicines and technologies for
the prevention and control of RHD.

WHO

•

Lead and coordinate global efforts to prevent and control RHD.

•

Support Member States to measure their RHD burdens and
implement programs.

•

Foster international partnerships.

•

Monitor efforts for the prevention and control of RHD.

•

Report on implementation of this resolution to the 74th World
Health Assembly, which will be held in 2021.

FIGURE 1: Summary of the WHO Global Resolution on RHD. ARF: acute rheumatic fever; NCD: non-communicable diseases;
PLWRHD: people living with rheumatic heart disease; RHD: rheumatic heart disease; WHO: World Health Organization.

programs have proven useful for advocacy and awareness
about the epidemiological significance of the disease, thereby
contributing to bring this topic to policymakers. More than
screening itself, many of these programs have implemented
educational curriculums to children, school and healthcare staff
with novel strategies6. Additionally, screening has expanded
to beyond active case searches in younger ages and now
evaluates the impact of RHD on pregnancy7 and investigates the
susceptibility of siblings of positive cases8, thereby unveiling
previously unexplored territories. In addition, whilst most of
the doubts surrounding echo screening are due to the uncertain
prognostic meaning of “subclinical RHD” as defined by the 2012
World Heart Federation (WHF) criteria – as emphasized in the
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current review – efforts have been made to identify individuals
at higher risk of disease progression. In Uganda, a subdivision
of the “definite” group was proposed based on a robust
follow-up program, and a predictive score was derived from a
screening program in Brazil and validated in Ugandan cohorts
with considerable accuracy1. In both cases, the importance of
morphological abnormalities over functional findings have been
demonstrated. However, the association of the proposed score
with progression to clinical RHD and its external validation in
other regions is still lacking and remain important limitations
of the strategy. And, more importantly, the ongoing GOAL
(Gwoko Adunu pa Lutino; clinicaltrials.gov No. NCT03346525)
trial will add a crucial piece to the puzzle: the evaluation of the
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impact of secondary prophylaxis in patients with latent (definite)
RHD and high-risk echo variables. Testing the hypothesis that
penicillin will reduce the echo progression rate by 50% over 2
years, the study will go deeper into the relevance of screening
as a public policy. Until that point, its broad implementation
should not expand past the boundaries of research, especially
if the potential stigmatization posed by a diagnosis of uncertain
meaning is considered.
Broad preventive strategies are key to reducing RHD burden
in the long run. Approaches at intervention are complex and
multifactorial since RHD is closely associated with social issues
such as poverty, overcrowding and poor access to healthcare,
as demonstrated by the Global Burden of Disease 1, with
disproportionate trends in lower income regions. It must also be
noted that some successful strategies have been reported with
the integration of RHD control and existing health systems.
Cuba has observed a dramatic drop in premature morbidity
and mortality in children and young adults with a cost-saving
intervention, with synergism between primary and secondary
care9. In Brazil, the integration of education and screening into
primary care seems to achieve better coverage and engagement,
with an important role played by community health agents6.
Similarly, in Uganda, the regionalization and decentralization
of RHD care to the community level is proposed as a tool for
improving retention in care7,8. Additionally, research also focused
on strategies to decentralize diagnostic services through pointof-care technologies (e.g. portable/handheld echocardiography
and rapid antigen detection test kits), task-shifting and
telemedicine, which may optimize case detection in areas with
limited technology and skilled personnel and favor further
integration with healthcare systems6. These investigations are of
fundamental importance for future planning of healthcare actions
and for reassuring the need for developing diagonal approaches.
On the other side of the disease spectrum, it must also be
acknowledged that international RHD collaborations have
resulted in better conditions for treatment of late sequelae and
advanced valve/heart disease in several ways, most distinctly in
the poorest regions. For example, inter-institutional partnerships
and international grants have propitiated building surgical
and interventional infrastructure in Africa7,8, and international
training of cardiovascular teams in Brazil and Africa has helped
the development of important percutaneous valve interventions
programs. Furthermore, partnerships with medical device
manufacturers have widened the availability of valve prostheses
and interventional devices in areas where public funding is
scarce. In parallel, these collaborations created conditions for
further research initiatives with focus on severe valve disease. As
it may take decades for preventive programs and public policies
to bring about a reduction of advanced RHD rates, improving
conditions to manage late sequelae may result in better outcomes
and lower mortality in the mid-term.
Finally, the combination of the growing research interest
and advocacy (and their possible synergic effect on societal and
political awareness) gradually gave rise to significant advances
towards high-level policy. Prior to the recent discussions in the
WHO – as mentioned by Leal and cols – calls-to-action, including

4 fundamental statements (all from Africa) were published in
about a decade, with great contributions to spread concepts
related to RHD control. However, the ultimate goal was achieved
in 2018 when the World Health Assembly adopted a resolution
co-sponsored by countries from all 6 WHO regions marking ARF
and RHD global health priorities worldwide for the first time.
Of outstanding importance for policymaking regarding RHD
prevention and management, the resolution was celebrated as a
demonstration of the urgent need for a global response.
There are some examples of progresses already been
achieved towards the WHO resolution recommendations. As
mentioned, incorporation of RHD into primary care priorities
is being implemented in some African countries, as well
as improved access to basic healthcare. There is growing
engagement on international collaborations, involving joint
actions, advocacy, registries and education, such as the
RHD Action, the WHF RHD roadmap – a general guide and
framework tool designed to help improve prevention and
control of RHD – and RhEACH, a technical support and policy
translation initiative to amplify broad RHD control efforts10.
Besides educational tools for communities and healthcare
workers, these collaborations involve comprehensive registerbased programs with great potential to reduce RHD burden at a
reasonable cost in disparate geographic settings, also boosting
research interest and, consequently, funding. Moreover, results
of global registries such as the REMEDY10 have already been
used to guide healthcare and research priorities, and highlight
the urgent need for action on RHD social determinants, viz.
poverty, education, access to health, basic sanitation, and living
conditions. After all, it must be acknowledged that, besides being
a health condition, RHD is a deep social issue on the world stage
and must be faced as such.
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