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Abstract

This article outlines the impact of rheumatic heari disease for the individual, the international community and the Pacific
region. It then appraises the three main strategies for conirol of rhewmatic heart disease. Secondary prevention is the regular
delivery of antibiotic praphylaxis ro prevenr further episodes of recurrent rhewmatic fever and is the only prevention activiry
that is proven to be effective and cost effecrive ar the individual and community level, The article explores the exsential facets
of a successful control program focussing upon health education and promotion, and then discusses previous experience with
control programs for rheamatic heart disease. Finally it describes the current Pacific Rheumatic Heart Disease Control Pro-

gram. (PHD 20006 Vol 13 No 2 Pagex 49 - 55)

Introduction

Acute rheumatic fever is a post-infectious disease
that follows superficial infection with the group A
streptococcus. It affects the joints, skin, subcutaneous
tissues, brain and heart. It is the chronic effects on the
valves of the heart that make acute rheumaltic fever an
important cause of morbidity and mortality worldwide.
These chronic valvular changes are termed rheumatic
heart disease.

Acute rheumatic fever and rheumalic heart disease affect
young people and are important causes of premature
martality. The primary episode of acute rheumatic fever
is usually in children aged five to fifteen years of age,
although recurrences of acute rheumatic fever may
occur up to forty years." The chronic valvular changes
of rheumatic heart disease begin in childhood and
worsen over time. Many deaths as resull of rheumatic
heart disease occur in childhood or early adulthood.® An
important risk factor for worsening of rheumalic heart
disease is recurrence of acute rheumatic fever, leading
to further valvular damage.
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The epidemiology of rheumatic heart disease

The impact of rheumatic heart disease

Acute rheumatic fever and rheumatic heart disease
have virtually disappeared from industrialised nations
yet the global burden of disease remains substantial with
approximately 300,000 new cases identified each year
globally and a minimum of 15.6 million people estimated
to have rheumatic heart disease . There are a minimum
of 233,000 deaths per year attributable to rheumatic
heart disease. The impact of acute rheumalic fever
and rheumatic heart disease is not limited to mortality
however. It leaves the sufferer at risk of serious medical
complications and it has vast social and economic
consequences.

Rheumatic heart disease has a number of medical
complications including the development of infective
endocarditis due to abnormal valve morphology, atrial
fibrillation due to atrial enlargement, stroke due to atrial
thrombus and cardiac failure due to ventricular stress.
Infective endecarditis occurs more commonly in patients
with underlying disease than those with normal hearts;
rheumatic heart disease is the most commaon underlying
pathology in developing countries, occurring in around
60% of cases of infective endocarditis.* Rheumatic
heart disease is a less common cause of stroke than it
is of infective endocarditis, however it is estimated that
3-7.5% of all strokes occurring in developing countries
are directly due to rheumatic heart disease *

In addition to these pathophysiologic problems,
rheumatic heart disease is responsible for a large
human and sconomic burden. At an individual level, the
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costs to the patient and their family are substantial.® At
a country level there are large direct and indirect costs.
Heospital stays for patients with rheumatic heart disease
are often prolonged, many patients require medication
and cardiac surgery for the repair of damaged valves is
expensive. In New Zealand in the 1990's the average
cost per patient treated was approximately $USD11000
for valve surgery and $USD2500 for a medical admission
for acute rheumatic fever or rheumatic heart disease.®
In developing countries, where infrastructure for high-
risk surgical procedures is not available, surgery for
rheumatic heart disease often needs to be performed
in offshore quaternary health care centres adding high
travel expense. This is particularly evident in Pacific
Island nations, where the cost of transferring patients
overseas accounts for up to 15% of their annual health
budget. As well as these direct costs, there are heavy
indirect effects as rheumatic heart disease cuts short
the most productive years of young adults, robbing
the community of wvaluable economic and social
contributions.

Table 1: The estimated prevalence of rheumatic heart
disease in children aged 5-14 yaars In ten Intarnational
regions (from reference 5)

Calculated
regional
Reglon prevalence
(per 1000)
Sub-Saharan Africa 57
Facific region (including indigenous _;5 -
Australia / New Zaaland) )
South Central Asia 2.2
Middie East and North Africa 18
Latin America 13
Eastarn Europa 1.0
[ Ghina 0.6
Asia other 0.8
Established market economies 0.3

The global distribution of rheumatic heart
disease
As mentioned above, acute rheumatic fever

most notably the variable use of echocardiography,
makes comparison difficult.® In a recent review of
known published and unpublished rheumatic heart
disease prevalence data, Sub-Saharan Africa and the
Pacific region had the first and second highest regional
prevalences respectively (table 1).

Rheumatic heart disease in the Pacific region

Pacific Island nations currently have among the
highest documented prevalences of rheumatic heart
disease in the world. A recent survey in Tonga found
the  echocardiographically-confirmed  prevalence
of rheumatic heart disease in school children to be
more than 30 per 1000 (unpublished data, personal
communication, M Hardy). Other reported prevalences
in school-aged children in the Pacific region include 6.5
per 1000 in New Zealand Maori children, 18.6 per 1000
in the Cook Islands, 8.0 per 1000 in French Polynesia,
10 per 1000 in New Caledonia and as high as 77.8 per
1000 in Samoa.*'? Acute rheumatic fever incidence data
are less available but studies that have been performed
indicate high incidences: 100 per 100,000 in Auckland
Pacific Island children, 113 to 236 per 100,000 in French
Polynesia, 98 per 100,000 in New Caledonia and 206
per 100 000 in Samoan children in Hawaii.*"3* It is
estimated that rheumnatic heart disease causes 115,000
deaths per year in the Western Pacific region, with
1,780,000 disability-adjusted life years lost each year.'

Prevention and control of rheumatic heart disease

The potential methods for controlling acute rheumatic
fever and rheumatic heart disease can be classified
as terfiary, secondary and primary prevention (table
2). Strategies to increase knowledge and awareness
of rheumatic heart disease through health promotion
and education are fundamental components of all of
these methods. In addition to these control strategies,
reduction in overcrowding and the alleviation of poverty
are important factors in curbing the effects of rheumatic
heart disease. Elegant epidemiological analysis in
Denmark showed that the incidence of rheumatic
fever fell by half prior to the introduction of penicillin;
this steady fall in incidence was thought to be due to a

Table Z: Prevention strategies for rheumatic heart disease

and rheumatic heart disease have largely
disappeared from industrialised nations,

Terliary prevention
Medical and surgical treatment of established rheumatic hear disease

although cases still occur, at times in
apparent epidemics.” The greatest burden of
disease however is in the developing world.
The most reliable data globally on acute
rheumatic fever and rheumatic heart disease
comes from prevalence surveys of rheumatic
heart disease in school children, although
methodologic difference between studies,

Secondary prevantion

Regular penicillin prophylaxis to prevent recurrent rheumatic fever, which
leads to the devalopment or worsening of rheumatic heart disease
Primary prevention ' - o

- Adequate and prompt antibiotic treatment of group A streptococcal
pharyngitis to prevent first episode of acute rheumatic fever

- Immunisation against the group A streptococcus to prevent infection
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concomitant rise in the standard of living.”™ Finally, as
acute rheumatic fever is a sequelae to infection by the
group A streptococcus, the development of a vaccine
against this organism may prove to be the most effective
control method of all, though a widely available, effective
and inexpensive vaccine is many years away.

Tertiary prevention

Tertiary ‘prevention’ refers to the provision of medical
and surgical care for patients with established rheumatic
heart disease required to reduce severity of the disease
and to prevent death. In many developing countries,
because of the lack of primary and secondary prevention
programs, this is the most highly resourced of all the
strategies and the least cost-effective.

Secondary prevention

Secondary prevention is the delivery of regular penicillin
in patients with a history of acute rheumatic fever or in
patients with established rheumatic heart disease to
reduce the risk of group A streptococcal
infection and therefore reduce the risk
of recurrent episodes of acute rheumatic
fever. Itis well established that recurrence
ofacuterheumaticfeverleadstoworsening
of rheumatic valve lesions." Itis also well
established that penicillin  prophylaxis
reduces the risk of this recurrence and
reduces the severity of rheumatic heart
disease.'™"* Secondary prevention is the
only prevention stralegy proven to be both effective and
cost-effective;?® benzathine penicillin G is inexpensive
and large numbers of patients can be co-ordinated by a
relatively small number of staff. There are a number of
key factors in the success of secondary prevention and
thesa include early recognition and accurate diagnosis
of acute rheumatic fever and rheumatic heart diseass,
and achieving high levels of adherence in individual
patients. Health education and health promotion aimed
at health care workers, patients and their families and
the general public are crucial in improving recognition
of acute rheumatic fever and rheumatic heart disease.”
Achieving satisfactory levels of adherence can be
difficult, therefore delivering secondary prevention
as part of a centralized register-based program is an
important factor® A recent study into the factors that
affect compliance to rheumatic fever prophylaxis for
remote-living Aboriginal patients in Australia identified
the central importance of a positive relationship batweaen
haalth staff involved in delivering penicillin injections
and the patient*® Pain, fear of injections and even
understanding of disease were less important factors.

Primary prevention
Whilst secondary prevention is the most cost-effective
method of control, it is obviously not an ideal solution as

Pacific Island
nations currently
have among the

highest documented
prevalences of
rheumatic heart

disease in the world
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patients receiving secondary prophylaxis by definition
have rheumatic heart disease or have already had an
episode of acute rheumatic fever. Primary prevention
refers to antibiotic treatment (generally penicillin) of
group A streptococcal pharyngitis to prevent acute
rheumatic fever. There is good evidence that primary
prevention works at the individual level." There is also
evidence that mass primary prevention programs are
effective at reducing rates of acute rheumatic fever, =
though this has not been a constant finding of such
programs.™® Unfortunately, there are barriers to the
easy implementation of these programs in developing
countries. The first is that in less developed countries
many cases of acute rheumatic fever do not follow an
easily identifiable case of pharyngitis. The second is
that the microbiological facilities that are required for the
timely confirmation of group A streptococcal pharyngitis
are often not available.®” Third, the cost of coordinated
programs is large and therefore unsustainable in most
less developed countries.

Vaccination

An effective group A streptococcal vaccine
couldpreventnotonlygroupAstreptococcal
pharyngitis and acute rheumatic
fever but also group A streptococcal
pyoderma, acute post-streptococcal
glomerulonephritis and invasive group
A streptococcal disease. Group A
streptococcal vaccine development has
focused mostly on the immunodominant antigen, the M
protein. These M protein vaccines are based upon either
the variable aminolerminus region — these vaccines
are multivalent and type-specific - or the C-terminal
conserved region — these antigens are designed to be
common to most or all group A streptococeal strains,
A multivalent aminolarminus vacecing has compleled
a phase |l trial in adults with good avidence of safety
and immunogenicity.®®. However, because of the high
diversity of emm types in less developad countries,®
type specific vaccines may have limited effectiveness in
these areas. Vaccine candidates based on the conserved
region of the M protein are currently being developed in
Australia and the USA and hold great promise to provide
protection against most or all group A streptococcal
strains. *** However, an effecltive and widely available
group A streptococeal vaccine remains al least several
years away and s0 the prevention stralegies outline
above remain the most effective measures in controlling
acute rheumatic faever and rheumatic heart disease.

Elements of effective control programs for rheumatic
heart disease

As secondary prevention is the most effective and
cost-effective method of control of rheumatic heart
disease it should form the backbone of rheumatic
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heart disease control programs. Therefore, an effective
control program should at a minimum deliver regular
and reliable penicillin prophylaxis through the use of a
ragister system.* Additional functions of such programs
include co-ordination and standardisation of clinical
care, case finding activities, health education and health
promation, monitoring, data provision and research
(table 3). The appointment of a well-trained coordinalor,
leadership by local clinicians and public health experts,
an enthusiastic steering committee and integralion
within the existing health infrastructure all contribute to
the success of the program.

Table 3: Elements of an affective rhaumatic heart dissass

control program

Table 3a: Functions of an effective rheumatic heart disease
conlral program

1. Detlivery of secondary prophylas

Register based

Regular (3-4 waekly doses of benzathine penicilin G)

Rirliable: {maintam good quality benzathine penicilin 3 supply)
2. Coordination of clinical care

3. Standardisation of clinical care

4. Case finding activitias
Schoolicommunily SCreenang
Raview of medical files
5. Health education and health promotion
Patient and family
Health care workers
Ganaral public

6. Monitorng, data provision and research

Tabla 3b: Factors in the succassful implementation
of a rheumatic heart disease control program
[ 1. Register-based program
2. Perzonnel
Clinical coordinator

Steering commitlee

Local clinical leaders

3. Integrated within the exisiirig health system

Health education and health promotion

Education is important for the patient, the patient's family,
the health care team and the community. Education
and training of health personnel has been identified
by the World Health Organisation as a high priority
in combating rheumatic heart disease.”* Adequate
training for health staff involved in delivering secondary
prophylaxis will ultimately improve compliance.”* Early
recognition and diagnosis of acute rheumatic fever
are fundamental in reducing the disease associated
morbidity and mortality.

This early recognition must be facilitated by increasing
awareness amongst medical and nursing staff, and
also by increasing awareness amongst the general

52

public. Local, national and regional workshops should
have a practical approach to the care and prevention of
rheumatic heart disease. A successful rheumatic fever
control program in two French Caribbean islands used
education as the cornerstone of its strategy.? The two
main messages for the general public were first to be
aware of the clinical features of acute rheumatic fever,
and second that the apparent benign nature of the
clinical presentation contrasted with potentially severe
heart disease later. Researchers in this project utilised
a number of systems to convey their message to the
public. These included dissemination of information
through the school system in the form of posters,
pamphlets and a film; advertisements on television and
on the radio; and using doctors and nurses within the
community and schools.

Defivery of secondary prophylaxis

The internationally accepted standard dose of
benzathine penicillin G for the secondary prevention of
acute rheumatic fever in adults is 1,200,000 IU. This is
generally administered every 4 weeks unless the patient
is considered to be at high risk when it is administered
every 3 weeks. The duration of delivery of benzathine
penicillin G varies in different guidelines — for patients
wilh chronic valvular changes benzathine penicillin
should be delivered well into adultheod. As adherence is
zo important in the outcome of rheumatic heart disease,
it is important that a control program is active in finding
ways to improve adherence. Maintaining an up-to-date
registar is part of this; effective reminder systems can
also be very useful,

Clinical care coordination

Patients with rheumatic heart disease require close
coordination of clinical care. For example. a patient
with severe mitral valve disease in general requires
secondary prophylaxis 3 to 4 weekly, specialist physician
or cardiclogist (if available) review 3 to 6 monthly, yearly
dental review, yearly influenza vaccination and 5 yearly
pneumococcal vaccination. This level of complexity
of clinical care requires careful and thoughtful
coordination.

Standardisation of clinical care

A control program can provide tools and information
to standardise a high quality of clinical care for haalth
workers at various levels of care. This may range from
dosage and formulation of benzathine penicillin G
injections, to frequency of clinical review appointments,
to necessity of vaccination, through to guidelines for
post-operative cardiac care.

Case finding activities
Rheumatic heart disease can be a silent disease in
childhood and adolescence. Screening of children for
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rheumatic heart disease may identify children with
mild walvular involvement. If secondary prophylaxis is
instituted at this time then further valvular damage can
be avoided. Ancther method of case finding is review of
medical charts in clinics or hospitals for possible cases
of missed diagnoses of acute rheumatic fever as the
diagnosis can be difficult, contemporary review of these
patients can confirm or refute the diagnosis. ™

Monitoring, data provision and research

The maintenance of a complete and current rheumatic
heart disease register directly benefits the patients and
also provides valuable epidemiclogical information
that can inform public health and clinical practice.® A
register is a useful research tool for monitoring disease
trends. While computerised registers allow for enhanced
data collection and reporting, paper registers (such as
clinic books) should not be overooked as options in the
absence of computer systems.

Experience with rheumatic heart
disease control programs

World Health Organisation rheumatic
heart disease control programs

The World Health Organisation first
commenced a register-based project
far the control of acute rheumatic
fever and rheumatic heart disease in
1972.*, Following this, a World Health
Organisation Global Program for control
of rheumatic heart disease and acute
rheumatic fever established registers in 16 participating
countries. Almost 1.5 million school-age children
screened and over 3,000 cases of rheumatic heart
disease or prior acute rheumatic fever detected.’®. In
1899, a review of the program highlighted the successes
of the program, including extensive case finding
(=15 million school children screened) and improved
compliance with secondary prophylaxis even in the face
of difficulties such as lack of resources, loss to follow-up
and problems with regularity and quality of reporting.”
In spite of this success, only a few of these countries
expanded their programmes and funding for the WHO
Global Programme ceased in 2001.

The Pacific Rheumatic Heart Disease Control
Program

In 2003, the World Heart Federation began supporting
a prevention and treatment demonstration project in
Vanuatu. This project had an immediate impact, with
a dramatic increase in the number of rheumatic heart
disease patients registered and receiving regular
secondary prophylaxis. By July 2005, the Vanuatu
program had registered 19 people with a history of ARF,
and 143 people with established RHD, mainly from the
central Port Vila area. The low numbers of ARF indicate

Almost 1.5 million
school-age children
screened and
over 3,000 cases
of rheumatic heart
disease or prior
acute rheumatic
fever detected
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that at the time of identification, ARF had been missed
and RHD had already developed in the majority of
Cases.

Subsequently, funding was obtained to run a more
integrated public health program for acute rheumnatic
fever and rheumatic heart disease wilh an emphasis on
strengthening current programs run by the Ministries of
Health in Fiji and Samoa. The Rheumatic Heart Disease
Control Program focuses on the development of these
two demonstration sites, supplemented with a series
of local and regional workshops. This strategy aims to
assist the Pacific region to integrate and strengthen the
approach to management of rheumatic heart disease.

The Pacific program has a number of goals, including
the training of key public health practitioners and
clinicians from a number of Pacific Island countries in
the methodology and tools to implement a secondary
prevention program, establishing demonstration projectls
in Fiji and Samoa with a view to these
becoming long-term integrated national
rheumalic heart disease control programs;
and using this program to develop global
training and health promotional materials
that may be utilised in other regions.

Progress to date in Fiji

In the latter half of 2005 a nurse was
appointed as the Fiji Rheumatic Heart
Disease  Control Program  project
officer within the Fiji Ministry of Health. The program
commenced in the Central/Eastern Medical Division
and a national rollout is planned during 2006 and
2007. Collation of data has revealed that in May 2006
there are 527 active cases of rheumatic heart disease
on the Fiji register, with 118 of these in the paediatric
age group. A yearly auscultation and echocardiogram
screening program for primary school aged children is
underway and to date over 2000 children have been
screened (personal communication, Andrew Steer).
Health promotion materials in the form of posters for
clinics and schools have been developed and are being
distributed. In addition, approximately twenty nurses
and ten clinicians will attend best practice rheumatic
heart disease training workshops each year.

Samoa

The second demonstration site will be established in
Samoa in collaboration with the Samoan Ministry of
Health. The Samoa Ministry of Health has endorsed the
program and dedicated national rheumatic fever program
director, coordinator and field assistant positions will be
established. It is expected that this program will officially
commence in July 2006. A paper based rheumatic fever
and rheumatic heart disease register currently exists;
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approximately 100 patients currently receive monthly
benzathine penicillin injections at bi-weekly rheumatic
heart disease clinics at Tupua Tamasese Meaola
Hospital in Apia. A significant number of patients have
been screened with echocardiography by the local
cardiologist and physicians, and visiting teams.

Regional and international componenis

While demonstration projects are necessary as a first
step towards establishing a comprehensive program
at a national level, the development of a regional
approach is the most cost-effective way of ensuring
that best practice is replicated and that knowledge
and experience gained in disease management in
demonstration projects are transferred and applied to
other countries of the region. This can be achieved by
providing practical training to the relevant public health
practitioners and clinicians from neighbouring countries.
A small number of interested clinicians and public health
officials will visit demonstration project sites to receive
hands-on training in the field ranging from screening
in schools through to case management by the local
clinics and central data compilation at the hospital and
Ministry of Health level. These skills and knowledge can
then be taken back to their own countries to set up or
strengthen local acute rheumatic fever and rheumatic
heart disease control.

Conclusion

Secondary prevention is the only prevention activity
that is proven to be effective and cost effective at the
individual and community level, The goal of a register
based acute rheumatic fever and rheumatic heart
disease control program is to achieve coordinated
care across all levels of service provision through the
establishment of a coordinator as the central point of
contact for clinical care, case finding, health promotion,
education and prevention of rheumatic heart disease.
Once integrated into the public health care system
the program maintenance costs are minimal and the
benefits both economically and to the community are

aregt. A reaiogal anproach mav allow small and remote_
... eauntries to- share-knowledge-and - pooireseurges 1o
funher strengthien and sustain rheumatic heart disease

control.
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