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Echocardiography is a sensitive test for
detecting subclinical rheumatic heart disease
(RHD) in asymptomatic individuals.
However, it also detects a large number of
minor abnormalities which may overlap
with the normal range of variability in valve
morphology and function in the population.
These abnormalities do not fulfil criteria for
the diagnosis of RHD and have been vari-
ously termed ‘possible’ or ‘borderline’ by
different guidelines.1 2 The utility of routine
screening echocardiography in endemic
populations hinges on two critical para-
meters: (1) the rate of disease progression
and (2) the impact of secondary antibiotic
prophylaxis in stemming this progression.
Data on disease progression from the earli-
est echocardiographic screening studies are
now becoming available. But, these studies
are generally limited by the small number of
cases, short follow-up times, substantial
attrition rates, and in the studies which pre-
ceded the World Heart Federation (WHF)
recommendations, inconsistent diagnostic
criteria.1 3–8

In this issue, Engelman and colleagues
present findings from a retrospective
study on disease progression in a
screening-detected population in Fiji. The
authors used the WHF criteria for diag-
nosis and report outcomes at a median of
7.5 years, which is the longest duration of
follow-up reported till date. Four of
seventeen people with borderline RHD
progressed to definite RHD, and four of
twenty with definite RHD went on to
require valve replacement. Based on these
data, the authors conclude that screening-
detected valve disease is not benign. Is
this assertion valid? Is it generalisable to
other populations with subclinical RHD?
Are these findings consistent with prior
data? This study presents us with an
opportunity to review and reassess the
measurement and reporting of disease
progression in studies of subclinical
RHD.

MEASURING DISEASE PROGRESSION
Studies have used the term progression to
imply either a change in classification from
borderline to definite RHD or, less fre-
quently, worsening of the severity of valve
lesions in definite RHD. Often, these have
been clubbed together as a single, compos-
ite measure of progression of subclinical
disease. Reclassification from borderline to
definite RHD may result from (a) develop-
ment of pathological regurgitation on a
morphologically abnormal valve, (b)
occurrence of morphological changes in a
previously unaffected valve or (c) occur-
rence of significant mitral stenosis.
Therefore, the clinical implications of pro-
gression by differing mechanisms may be
different, but these details are seldom
reported. The reporting of progression in
definite RHD is even less consistent. Some
studies have reported progression of defin-
ite lesions when the severity of regurgita-
tion increased by at least one grade.3

However, it is reasonable to assume that
disease has progressed if a previously
unaffected valve develops morphological
or functional changes, or if significant
mitral stenosis develops.6 Classification of
these changes as ‘stable’ or ‘persistent’
disease entails a significant loss of informa-
tion regarding disease progression. The
annualised rates of progression reported in
the published literature are summarised in
table 1. This summary highlights the gaps

in reporting and the variability in the rates
of progression seen among studies using
different criteria.

MEASURING DETERMINANTS OF
PROGRESSION
There are few adequately powered studies
which have identified potential predictors
of disease progression. Most studies have
reported univariate associations of baseline
variables with disease progression or per-
sistence (often combining the two as a
single outcome).8 Morphological character-
istics of the valve at the time of detection
have been shown to be associated with
disease progression,7 and overcrowding
with persistence or progression.6 Use of sec-
ondary prophylaxis has not been shown to
be protective in the published studies and
was paradoxically, independently associated
with progression in one study.7 One critical
variable which has not been adequately
evaluated as a predictor of progression in
screening studies is the severity of regurgita-
tion at baseline. In the study by Engelman
et al, the majority of patients with definite
RHD (12/20) appeared to have had moder-
ate (nine patients) or severe disease (three
patients) at baseline, four of these progres-
sing to have valve replacement surgery.
These data are consistent with the
24-month results of the Rheumatic Heart
Disease Global Registry (REMEDY). In this
registry, severity of valve disease was the
strongest independent predictor of disease
progression related clinical outcomes (such
as death and heart failure).9

GENERALISABILITY OF RESULTS
Screening studies have been performed in
populations across countries and commu-
nities at different stages in the evolution
of RHD epidemiology, and burden of

Table 1 Annualised rates of progression of borderline and definite rheumatic heart disease
(RHD)

Study (year)
Progression of borderline to
definite RHD (% per year)

Progression of definite
RHD (% per year)*

Paar et al (2010)1† 21.1 –

Saxena et al (2011)3 – 3.2
Bhaya et al (2011)4 – 1.3
Beaton et al (2014)5 4.7 –

Mirabel et al (2015)6 – 4.3
Rémond et al (2015)7 7.2 –

Zühlke et al (2016)8 9 4.6 –

Engelman et al (2016) 3.6 3.0

*Rate of progression of regurgitation by one grade of severity except for the study by Engelman, which reports
progression to valve replacement.
†This study did not use the World Heart Federation (WHF) criteria; progression is from possible or probable to definite
RHD.
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disease. And, as such, generalising rates of
progression derived from one community
to another is fraught. As an example, are
the progression rates reported by
Engelman and colleagues applicable to a
country like India, where RHD is perhaps
on the decline? One approach to address
this question would be to assess the base-
line risk of the populations for compar-
ability. Progression of subclinical disease is
presumably related to recurrences of acute
rheumatic fever (ARF). Since ARF inci-
dence is rarely available for populations,
surrogate measures of disease transmission
in unselected populations that could be
used are the prevalence of definite and
borderline RHD. In cohorts with signifi-
cant loss to follow-up, the ratio of definite
to borderline RHD and the proportion of
patients with moderate or severe disease
could also provide an indication of repre-
sentativeness. There were more definite
RHD cases than borderline RHD cases
(20 vs 17) in the study by Engelman.
Typically, borderline RHD is three to five
times more frequent than definite RHD in
screening studies.5 9 This suggests that the
cohort reported by Engelman may be an
‘enriched’ population, the result of selec-
tion bias due to differential follow-up of
patients with borderline and definite
RHD. Risk of progression at baseline may
also be related to the proportion of
patients with moderate or severe disease
at the time of screening, which is perhaps
a reflection of the health-seeking behav-
iour of the population. The large propor-
tion of patients with moderate or severe
disease (12/20, 60%) in this study, as
against the 10% typically found in screen-
ing studies,3 also predicates a higher than
usual risk of progression.

FUTURE STUDIES
The first step in evaluating the utility of
screening echocardiography for detecting
subclinical RHD is to obtain valid esti-
mates of the rate and determinants of
disease progression. It is only with this
knowledge that we can test the effective-
ness of interventions to retard progres-
sion. The principal requirement for any
such study is that it needs to be suffi-
ciently large. If the annual rate of progres-
sion of subclinical RHD is assumed to be
3%, in order to test the usefulness of
seven to ten potential predictors of pro-
gression, 700–1000 patients with subclin-
ical RHD would need to be followed up
for at least 5 years, with very low attrition
rates. In order to understand the full clin-
ical impact of subclinical RHD, follow-up
times need to be over 5 years. In addition,

these studies need to incorporate several
important elements into their design,
conduct and reporting (box 1). Definitive
data on progression will likely take inter-
national collaborative efforts involving
multidisciplinary teams.10 In the mean-
time, investigators keen to do screening
studies should be encouraged to harmon-
ise their study protocols with others in
the field and prospectively plan pooled
analysis of data.
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Box 1 Key requirements for studies evaluating progression of subclinical
rheumatic heart disease

Sample size
▸ A minimum of 700–1000 patients with subclinical rheumatic heart disease (RHD),

followed up for at least 5 years, with minimal loss to follow-up
Diagnosis of subclinical disease
▸ Standardised protocol and trained personnel
▸ Consistent diagnostic criteria for diagnosis and classification
▸ Blinded assessment of echocardiographic images
▸ Report interobserver variability between readers
Baseline risk assessment
▸ Sociodemographic variables
▸ Prevalence of definite and borderline RHD; ratio of definite to borderline RHD
▸ Proportion of patients with moderate or severe valve disease at baseline
Diagnosis of disease progression
▸ Consistent diagnostic criteria for progression of definite RHD
▸ Report rates of progression of borderline and definite RHD separately
▸ Report rates of progression of definite RHD separate from persistent disease
▸ Report specific reasons for diagnosing progression (eg, worsening of regurgitation,

new disease in an unaffected valve, etc)
Assessment of predictors of progression
▸ Report independent predictors of progression based on multivariable analyses
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