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Rheumatic heart disease (RHD) remains a major
neglected disease of poverty. It affects an estimated 33
million persons—mostly in low- and middle-income coun-
tries (LMICs) and in low-resource settings of vulnerable
populations in high-income countries [1-3]. Recent ad-
vances and improvements in the early detection, evaluation,
and treatment of acute group A streptococcal pharyngitis has
made the prevention and control of RHD feasible in many
LMICs [4]. Point-of-care antigen diagnostic testing that
provides confirmatory results without the need for bacterial
culture and relatively uncomplicated clinical practice
guidelines for definitive treatment are now available [4]. The
combination of primary prevention and long-term second-
ary prophylaxis strategies also makes the prevention and
eradication of RHD possible. However, sustained effective
implementation, scale-up, and spread of these strategies have
not occurred in many low-resource settings in LMICs,
leading to a continuing high burden of RHD [1,2].

Although ideal epidemiological data are sparse, the
systematic review from Uganda and Tanzania published in
this issue of Global Heart shows that along with this high
burden, there are frequent nonfatal complications of heart
failure, pulmonary hypertension, and atrial fibrillation,
with case fatality rates in medical and surgical wards of
17% (95% CI: 13% to 21%) and 27% (95% CI: 18% to
36%), respectively [5]. Their identification of critical
barriers and facilitators within the domains of individual
knowledge, family support, provider communication and
knowledge, and systems design in the effective preven-
tion, treatment, and control of group A streptococcal
pharyngitis and RHD provide an appropriate starting
point for identifying strategies for addressing the imple-
mentation gap [5].
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THE IMPLEMENTATION GAP
The continuing challenge of RHD is not one of under-
standing how to prevent and treat it but rather a failure of
widespread implementation of effective prevention and
treatment [6]. Imagine a future scenario, a world in which
all group A streptococcal pharyngitis is readily identified at
the point of care, definitive acute treatment is prescribed,
the effective medication is readily available and affordable
in all health care settings, and the prescribed long-term
secondary prophylaxis is widely acceptable and affordable
from the patient’s perspective. That future is already here,
but as William Gibson so eloquently put it, “it’s just not
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very evenly distributed.” In the continental United States
for example, annual incidence of acute rheumatic fever
(ARF) declined in the latter part of the 20th century to
approximately 0.04 to 0.06 cases per 1,000 children,
leading to the discontinuation of ARF as a nationally
reportable condition [7]. However, as reported by Beau-
doin et al. [8], the incidence of ARF in Samoan persons
living in Hawaii and residents of American Samoa, a United
States territory in the South Pacific, remains significantly
high. In fact, the RHD point prevalence of 3.2 per 1,000
children in August 2013 was nearly 10 times that estimated
for high-income industrialized countries [8]. Similar dis-
parities have been noted in indigenous peoples elsewhere
in the United States, Canada, Australia, and New Zealand
[9-11]. The drivers of these disparities are complex and
include social, environmental, genetic, behavioral, and
lifestyle factors. Importantly, these disparities also reflect an
implementation gap—a gap that could be addressed with
rigorous research that advances effective strategies. The
good news is that we have evidence of strategies that have
worked to reduce the burden of ARF and RHD.

EVIDENCE OF SUCCESSFUL
IMPLEMENTATION STRATEGIES
More than 3 decades ago, the World Health Organization,
in close collaboration with the International Society and
Federation of Cardiology (now the World Heart Federa-
tion) initiated a rheumatic fever/RHD program that
engaged 16 countries including Mali, Zambia, and
Zimbabwe (in Africa); Bolivia, El Salvador, and Jamaica
(in the Americas); Egypt, Iraq, Pakistan, and Sudan (in the
Eastern Mediterranean); India, Sri Lanka, and Thailand
(in South-East Asia); and China, the Philippines, and
Tonga (in the Western Pacific) [12]. The program identi-
fied and registered 3,135 cases of rheumatic fever/RHD and
successfully provided 63.2% coverage in terms of
completion of secondary prophylaxis [12]. The occurrence
of adverse events (0.3%) and ARF recurrence (0.4%) was
low. The program also trained 24,398 health personnel
and teachers and used multiple mass media channels
(radio, television, posters, pamphlets, and brochures) to
advance health promotion and education for the preven-
tion and control of rheumatic fever and RHD.

Among Indigenous communities of Aboriginal
Australians, Ralph et al. [13] recently demonstrated that
the development and execution of a continuous quality
improvement strategy for implementation of national best-
practice management guidelines at the primary health care
level can successfully improve the management of ARF and
RHD. Their systems approach and participatory action
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research methodology led to significant improvements in
several service delivery indicators, including the proportion
of people receiving at least 40% of their scheduled intra-
muscular benzathine penicillin and the proportion who
received influenza vaccination [13].

RESEARCH AGENDA
The time has come for us to translate into action what we
know works and to explore strategies for widespread
adoption and scale-up in LMICs and low-resource settings
in high-income countries. Several research priorities [14]
and calls to action [15-20] have been published that can
provide important guide posts. In particular, the compre-
hensive needs assessment tool for planning RHD control
programs in low-resource settings published in this issue of
Global Heart will be an invaluable tool in dissemination and
implementation research [21]. This needs assessment tool
and other resources now provide clinical and public health
research investigators, program developers, RHD advocacy
groups, and policy makers invaluable tools for operation-
alizing the many calls to action for the prevention, treat-
ment, and control of ARF and RHD.

From the perspective of charting the future for global
health research to advance the prevention, treatment, and
control of ARF and RHD, the recently released National
Heart, Lung, and Blood Institute Strategic Vision [22,23]
and related perspectives for the post-2015 global health
research agenda provide unique opportunities. The 4
strategic vision goals are highly relevant in this endeavor.
The first 2 strategic vision goals address fundamental dis-
coveries about normal function and the pathobiology of
disease. New investigations from biomedical, social, and
behavioral science fields that lead to a greater under-
standing of strategies that help preserve and promote
health, as well as confer resilience against the post-
infectious sequelae of group A streptococcal pharyngitis
remain important. Innovative strategies that extend in-
sights from fundamental discoveries to improve further
understanding of the pathobiology of ARF and RHD will
enable strategic clinical investigations that advance clinical
and public health management of these diseases.

Very importantly, we need to apply what we know
works and ensure a skilled workforce through training,
career development, and research capacity building in
LMICs. These themes are captured in goals 3 and 4 of the
National Heart, Lung, and Blood Institute Strategic Vision.
Both early- and late-stage translational research and the
related training needs are essential. Research endeavors that
lead to the development of affordable diagnostics
(including point-of-care devices that enable rapid diagnosis
and early detection), and affordable and sustainable clinical
and public health interventions will be crucial for maxi-
mizing population health impact in the prevention, treat-
ment, and control of ARF and RHD. The World Heart
Federation Roadmap, published in this issue of Global
Heart [24], provides the ideal framework for the wide
variety of strategic stakeholders necessary for sustained
success in the prevention and control of RHD at the local,
national, regional, and global levels. The time has indeed
come for ARF and RHD to move from being neglected
diseases of poverty to diseases that can be eliminated
worldwide in our lifetime.
REFERENCES
1. Global, regional, and national incidence, prevalence, and years lived

with disability for 310 diseases and injuries, 1990-2015: a systematic
analysis for the Global Burden of Disease Study 2015. Lancet 2016;

388:1545–602.
2. Global Burden of Disease Collaborators. Global, regional, and na-

tional incidence, prevalence, and years lived with disability for 301
acute and chronic diseases and injuries in 188 countries, 1990-2013:
a systematic analysis for the Global Burden of Disease Study 2013.
Lancet 2015;386:743–800.

3. Remenyi B, Carapetis J, Wyber R, Taubert K, Mayosi BM. Position
statement of the World Heart Federation on the prevention and
control of rheumatic heart disease. Nat Rev Cardiol 2013;10:
284–92.

4. de Dassel JL, Ralph AP, Carapetis JR. Controlling acute rheumatic
fever and rheumatic heart disease in developing countries: are we
getting closer? Curr Opin Pediatr 2015;27:116–23.

5. Moloi AH, Mall S, Engel ME, et al. The health systems barriers and fa-
cilitators for RHD prevalence: an epidemiological meta-analysis from
Uganda and Tanzania. Glob Heart 2017;12:5–15.

6. Carapetis JR, Zuhlke L, Taubert K, Narula J. Continued challenge of
rheumatic heart disease: the gap of understanding or the gap of
implementation? Glob Heart 2013;8:185–6.

7. Stockmann C, Ampofo K, Hersh AL, et al. Evolving epidemiologic
characteristics of invasive group a streptococcal disease in Utah,
2002-2010. Clin Infect Dis 2012;55:479–87.

8. Beaudoin A, Edison L, Introcaso CE, et al. Acute rheumatic fever and
rheumatic heart disease among childreneAmerican Samoa, 2011-
2012. MMWR Morb Mortal Wkly Rep 2015;64:555–8.

9. Seckeler MD, Barton LL, Brownstein R. The persistent challenge of
rheumatic fever in the Northern Mariana Islands. Int J Infect Dis
2010;14:e226–9.

10. Carapetis JR, Currie BJ, Mathews JD. Cumulative incidence of rheu-
matic fever in an endemic region: a guide to the susceptibility of the
population? Epidemiol Infect 2000;124:239–44.

11. Steer AC, Carapetis JR, Nolan TM, Shann F. Systematic review of

rheumatic heart disease prevalence in children in developing coun-
tries: the role of environmental factors. J Paediatr Child Health 2002;
38:229–34.

12. WHO Cardiovascular Diseases Unit and principal investigators. WHO
programme for the prevention of rheumatic fever/rheumatic heart
disease in 16 developing countries: report from Phase I (1986-90).

Bull World Health Organ 1992;70:213–8.
13. Ralph AP, Fittock M, Schultz R, et al. Improvement in rheumatic fever

and rheumatic heart disease management and prevention using a
health centre-based continuous quality improvement approach. BMC
Health Serv Res 2013;13:525.

14. Carapetis JR, Zuhlke LJ. Global research priorities in rheumatic fever
and rheumatic heart disease. Ann Pediatr Cardiol 2011;4:4–12.

15. Kheir SM, Ali SK. The control of rheumatic fever and rheumatic
heart disease: a call to raise the awareness. Sudan J Paediatr 2014;
14:21–4.

16. Bhaumik S. Doctors call for countries to step up the fight against
rheumatic heart disease. BMJ 2013;346:f3504.

17. Beaton A, Sable C. Health policy: reducing rheumatic heart disease in

Africa e time for action. Nat Rev Cardiol 2016;13:190–1.
18. Watkins D, Zuhlke L, Engel M, et al. Seven key actions to eradicate

rheumatic heart disease in Africa: the Addis Ababa communique.
Cardiovasc J Afr 2016;27:184–7.
GLOBAL HEART, VOL. 12, NO. 1, 2017
March 2017: 63-65

http://refhub.elsevier.com/S2211-8160(17)30019-4/sref1
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref1
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref1
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref1
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref2
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref2
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref2
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref2
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref2
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref3
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref3
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref3
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref3
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref4
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref4
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref4
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref5
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref5
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref5
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref6
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref6
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref6
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref7
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref7
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref7
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref8
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref8
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref8
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref8
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref9
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref9
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref9
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref10
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref10
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref10
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref11
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref11
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref11
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref11
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref12
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref12
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref12
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref12
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref13
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref13
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref13
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref13
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref14
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref14
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref15
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref15
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref15
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref16
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref16
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref17
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref17
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref17
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref18
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref18
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref18


gWATCHj

19. Mayosi BM, Gamra H, Dangou JM, Kasonde J. Rheumatic heart dis-

ease in Africa: the Mosi-o-Tunya call to action. Lancet Glob Health
2014;2:e438–9.

20. Mayosi B, Robertson K, Volmink J, et al. The Drakensberg declaration
on the control of rheumatic fever and rheumatic heart disease in

Africa. S Afr Med J 2006;96(3 Pt 2):246.
21. Zühlke LJ, Watkins DA, Perkins S, et al. A comprehensive needs

assessment tool for planning RHD control programs in limited
resource settings. Glob Heart 2017;12:25–31.
GLOBAL HEART, VOL. 12, NO. 1, 2017
March 2017: 63-65
22. Mensah GA. NCD research in the post-2015 global health agenda: per-
spectives from the NHLBI Strategic Vision. Glob Heart 2016;11:479–83.

23. National Heart, Lung, and Blood Institute. Charting the Future
Together: The NHLBI Strategic Vision. Available at: https://www.
nhlbi.nih.gov/sites/www.nhlbi.nih.gov/files/NHLBI-Strategic-Vision-2

016_FF.pdf. Accessed April 4, 2017.
24. Palafox B, Mocumbi AO, Kumar RK, et al. The WHF roadmap for

reducing CV morbidity and mortality through prevention and control
of RHD. Glob Heart 2017;12:47–62.
65

http://refhub.elsevier.com/S2211-8160(17)30019-4/sref19
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref19
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref19
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref20
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref20
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref20
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref21
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref21
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref21
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref22
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref22
https://www.nhlbi.nih.gov/sites/www.nhlbi.nih.gov/files/NHLBI-Strategic-Vision-2016_FF.pdf
https://www.nhlbi.nih.gov/sites/www.nhlbi.nih.gov/files/NHLBI-Strategic-Vision-2016_FF.pdf
https://www.nhlbi.nih.gov/sites/www.nhlbi.nih.gov/files/NHLBI-Strategic-Vision-2016_FF.pdf
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref24
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref24
http://refhub.elsevier.com/S2211-8160(17)30019-4/sref24

	RF and RHD Research
	The implementation gap
	Evidence of successful implementation strategies
	Research agenda
	References


