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Introduction

Research in wealthy countries has been co-funded by
the government and the industry, allowing spectacu-
lar discoveries in molecular biology, chemistry and
engineering, which are then taken to the pharmaceu-
tical industry and applied to the development of drugs
and devices for a wide range of diseases, leading to a
decrease in mortality in developed countries. Unfor-
tunately, most benefits of these gains for human kind
are not available in most parts of Africa, a continent
with low life expectancy associated with an extre-
mely high burden of diseases that have been
controlled in other parts of the world.
Cardiovascular diseases are the primary non-
communicable health problem in Africa, and accord-
ing to The World health report 2001 they accounted
for 9.2% of the total deaths in the African Region in
2000 [1]. If we consider that research efforts targeted
at a disease should ideally be in proportion to its
global health impact, several diseases affecting the
heart in most parts of Africa are neglected. Indeed,
several conditions that affect millions of people and
cause high morbidity and mortality, are not the
subject of comprehensive research programmes
mainly because they are confined to areas that have
suffered chronic lack of incentives for research and
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development. The lack of scientific interest in
neglected tropical diseases is confirmed if we com-
pare the low scientific output on these conditions in
the PubMed or the Web of Science, with that of
matched diseases with comparable DALYSs [2]. This
remains the case for rheumatic heart disease, cardio-
myopathies that affect predominantly the African
population (such as the case of endomyocardial
fibrosis and peripartum cardiomyopathy), and infec-
tious diseases with cardiovascular manifestations
such as tuberculosis and schistosomiasis, which are
highly prevalent in Africa [3, 4]. While complications
of untreated congenital heart diseases are responsible
for considerable morbidity and mortality in children
and young adults who live for years without diagnosis
and/or cannot be surgically treated due to lack of
facilities and human expertise, new challenges are
feared with the growing threat imposed by cardiac
disease related to HIV infection and antiretroviral
therapy. Finally, there is an increasing importance of
ischemic heart disease, partially due to the increased
prevalence of hypertension, smoking, obesity, hyper-
lipidemia and adoption of western life-style in some
urban areas [1].

Little is known about the epidemiology of cardio-
vascular neglected diseases, which continue to be
largely underdiagnosed. Although affecting large
segments of the population and imposing a high
burden to the African communities, these conditions
are perceived to be less important than other health
problems. Statistical information on these conditions
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has traditionally been estimated from results of
research performed in developed world or at hospi-
tals. Recent data from community-based research in
Mozambique revealed higher prevalence of rheu-
matic heart disease [5] and endomyocardial fibrosis
[6] than previously thought, presenting a compelling
argument for the use of echocardiography in research
in Africa. Regardless of opinions considering that its
use may represent an inappropriate application of
modern technology in such poor settings, we think
that echocardiography can be used to find answers to
relevant problems in Africa. In this viewpoint we
discuss its potential to foster research into cardiovas-
cular neglected diseases in Africa.

Potential role of echocardiography in Africa

Echocardiography is an accurate non-invasive tech-
nique for diagnosis of cardiovascular diseases, but its
use in clinical practice is still limited to a small number
of tertiary centres in most African countries, due to its
costs and to the lack of expertise to perform the exams.
It is far more sensitive than auscultation for detection
of pathologic valve disease [7], and has been tested for
screening of conditions that are highly prevalent in the
African population, such as Rheumatic Heart Disease
and Endomyocardial Fibrosis [5, 6]. Increase in its
availability has been paralleled by improvement in
cardiovascular research into neglected conditions in
poor remote areas of Sub-Saharan Africa, including
community-based research performed using hand-
carried echocardiography battery-operated systems.

For Rheumatic Heart Disease, the most prevent-
able of all cardiovascular diseases, echocardiography
may become the mainstay of diagnosis for screening
and research programs [8] provided that standardiza-
tion of criteria for diagnosis is achieved. One relevant
question is how to identify people with mild
rheumatic heart disease who may benefit from
secondary prophylaxis. The World Health Organiza-
tion states that echocardiographically diagnosed,
clinically silent rheumatic valve involvement should
be managed as rheumatic heart disease until proven
otherwise [9]. However, any decision for screening
strategy should ideally entail the calculation of prior
probability of rheumatic heart disease in a given area
and evaluation of the diagnostic accuracy of the
screening method [7].
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Regarding Endomyocardial Fibrosis, a form of
restrictive cardiomyopathy of unknown etiology and
pathogenesis affecting predominantly the Sub-Saha-
ran region of Africa, by allowing diagnosis in
asymptomatic stages and subsequent imaging fol-
low-up, echocardiography can help unveil the mech-
anisms involved in pathogenesis, determine better
timing for surgery, assess therapeutic response [10,
11], explore new therapeutic targets and establish
prognostic criteria [12]. Therefore for these highly
prevalent conditions in the African population, echo-
cardiography offers a unique opportunity for com-
bined epidemiological and basic research aiming at
defining the basic mechanisms involved, uncovering
aspects related to natural history, testing differences
in genetic and biological profile in affected individ-
uals, and identifying predictors of outcome with
different disease management strategies.

The challenges faced by the African research
community

Several challenges are faced when attempting to
establish echocardiographic facilities in Africa.
Research and implementation of cost-effective
approaches to reduce mortality and disability by
cardiovascular diseases in Africa are hampered by the
scarcity of reliable data and concern that investment
in this area will deviate governments from efforts to
control communicable diseases, improve maternal
and perinatal survival, and prevent nutritional disor-
ders. Funding for research in this continent is scarce
related to the small number of industries and trusts, as
well as to the lack of expertise to administer research
projects. Despite this difficulties, local cardiologists
have understood the importance of local research as
an essential element for changing the actual health
picture, and have been involved in regional and
international taskforces to define standardized criteria
for screening of neglected cardiovascular diseases, as
well as to assess the role of echocardiography as a
tool for their diagnosis and management in the
context of Africa [13].

Echocardiography can generate specific answers to
local cardiovascular problems in Africa. However,
considering the lack of specialized human resources
in these settings relying solely on cardiologists to
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perform screening is not realistic. Therefore, innova-
tive strategies to increase the access are needed, one
of which might be the use of non-medical staff for
screening. This would be a two-step diagnosis
strategy in which trained nurses or technicians would
perform initial screening using simple standardized
criteria including colour doppler criteria; at a second
stage, patients with well-defined lesions would be
seen by cardiologists for further evaluation, complete
diagnosis and decision on management. Another
possible strategy could be the use of general-purpose
machines with larger abdominal probes, currently
available in a larger number of tertiary centres, for
screening by trained non-medical personal. Although
not ideal for pediatric chest and providing incomplete
hemodynamic information these machines are still
useful to confirm several structural abnormalities,
severe valve disease and pericardial effusions.
Finally, battery-powered ultrasound machines with
wider potential for dissemination in poor remote rural
areas without electrical network, are a new tool that
must be explored for community-based research and
screening.

The impact of erroneous diagnosis should not be
underestimated in such settings with limited
resources, hence the need for research into the
applicability of such strategies in Africa. Research
on the feasibility of such strategies is mandatory
because the prospect of spreading the use of echo-
cardiographic machines in such large population as
the one in Sub-Saharan Africa might incite manufac-
turers to reduce the prices or stimulate subsidized
schemes similar to those used for promotion of drugs
for neglected diseases. Knowledge about the real
epidemiology will also allow advocacy at the level of
policy-makers towards the acquisition of echocardio-
graphic machines, ultimately increasing the avail-
ability of this technique in poor areas of Africa.

References

1. World Health Organization (2005) Report of the Regional
Committee of Africa (2005)

2. Vanderelst D, Speybroeck N (2010) Quantifying the lack of
scientific interest in neglected tropical diseases. PloS Negl
Trop Dis 4(1):e576. doi:10.1371/journal.pntd.00005762010

3. Dye C, Scheele S, Dolin P, Pathania V, Raviglione MC
(1999) Consensus statement. Global burden of tuberculo-
sis: estimated incidence, prevalence, and mortality by
country. WHO global surveillance and monitoring project.
JAMA 282(7):677-686

4. Doumenge JP, Mott KE, Cheung C et al (1987) Atlas de la
Répartition Mondiale des Schistosomiases. Talence, CE-
GET-CNRS. WHO, Geneve, p 400

5. Marijon E, Ou P, Celermajer DS, Ferreira B, Mocumbi
AO, Jani D, Paquet C, Jacob S, Sidi D, Jouven X (2007)
Prevalence of rheumatic heart disease detected by echo-
cardiographic screening. N Eng J Med 357(5):470-476

6. Mocumbi AQO, Ferreira MB, Sidi D, Yacoub MH (2008) A
population study of Endomyocardial Fibrosis in a rural
area of Mozambique. N Eng J Med 359:43—49

7. Pandve HP, Bhawalkar JS, Banerjee A, Bhuyar P (2009)
Can echocardiography be used for screening of rheumatic
heart disease? Indian J Community Med 34(1):79

8. Carapetis JR (2008) Pediatric rheumatic heart disease in
the developing world: echocardiographic versus clinical
screening. Nat Clin Pract Cardiovasc Med 5(2):74-75

9. Rheumatic fever and rheumatic heart disease. Report of a
WHO Expert Consultation. Geneva, 29 Oct—1 Nov 2001.
(2004) Geneva World Heart Organization

10. Hassan W, Fawzy ME, Helaly SA, Hegazy H, Malik S
(2005) Pitfalls in diagnosis and clinical, echocardio-
graphic, and hemodynamic findings in endomyocardial
fibrosis: a 25-year experience. Chest 128:3985-3992

11. Berensztein CS, Pinero G, Marcotegui M et al (2000)
Usefulness of echocardiography and Doppler echocardio-
graphiy in endomyocardial fibrosis. J] Am Soc Echocardi-
ogr 13(3):226-230

12. Mady C, Salemi VMC, Ianni BM, Fernandes F, Arteaga E
(2005) Relation between left atrial dimension and exercise
capacity in Endomyocardial Fibrosis. Arq Bras Cardiol
84(3):222-224

13. Mayosi B, Robertson K, Volmink J et al (2006) The
Drakensberg declaration on the control of rheumatic fever
and rheumatic heart disease in Africa. S Afr Med J 96:246

@ Springer


http://dx.doi.org/10.1371/journal.pntd.00005762010

	Echocardiography: a tool to foster research into neglected cardiovascular diseases in Africa
	Introduction
	Potential role of echocardiography in Africa
	The challenges faced by the African research community
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


