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Abstract
Rheumatic heart disease (RHD) is a public health concern in many developing nations around the world. Early detection of latent or
subclinical RHD can help in reversing mild lesions, retarding disease progression, reducing morbidity and mortality, and improving
the quality of life of patients. Echocardiography is the gold-standard method for screening and confirming latent RHD cases. The
rates and determinants of progression of latent RHD cases as assessed by echocardiography have been found to be variable
through studies. Even though latent RHD has a slow rate of progression, the rate of progression of its subtype, ʻdefiniteʼ RHD, is
substantial. A brief training of nonexpert operators on the use of handheld echocardiography with a simplified protocol is an
important strategy to scale up the screening program to detect latent cases. Newer advancements in screening, such as deep-
learning digital stethoscopes and telehealth services, have provided an opportunity to expand screening programs even in resource-
constrained settings. Newer studies have established the efficacy and safety profile of secondary antibiotic prophylaxis in latent
RHD. The concerned authorities in endemic regions of the world should work on improving the availability and accessibility of
antibiotic prophylaxis.
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Introduction

Rheumatic heart disease (RHD) is a chronic sequela resulting
frommultiple episodes of acute rheumatic fever (ARF) at a young
age, leading to progressive valve damage and potential heart
failure. RHD is a chief cause of morbidity and mortality in
developing countries in sub-Saharan Africa and South Asia. The
incidence of RHD has dropped significantly in high-income
nations due to improvements in hygiene and sanitation, living
conditions, and access to quality medical care. However, RHD
remains a significant public health problem in low-income and

middle-income countries, and it affects an estimated 33 million
people worldwide[1,2].

Early detection of RHD is critical for reversing mild lesions,
preventing disease progression, reducing the morbidity and
mortality, and improving quality of life[3,4]. However, early
detection continues to be challenging because RHD is often
asymptomatic in its early stages. Latent RHD or subclinical RHD
is defined as a case with echocardiographic evidence of RHD in
an asymptomatic person discovered during echocardiographic
screening[5]. The prevalence of latent RHD has been reported to
be five to ten times higher than clinical RHD[6,7]. The significant
burden of latent disease, particularly observed in young popula-
tions aged 5–16 years, can pose a significant hurdle to the
socioeconomic progress of developing nations[1,8]. Even though
most cases of latent RHD aremild, studies have shown that about
two-thirds of children with latent definite RHD could already
have significant valvular abnormalities, mostly affecting the
mitral valve (MV) and aortic valves (AV)[9]. The severity of these
valvular abnormalities in RHD is an independent predictor of
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disease progression, and adverse outcomes such as death and
heart failure[10].

Recent technological advances in echocardiography and other
diagnostic modalities, the development of novel and modified
diagnostic criteria, and the expansion of screening programs with
the help of nonexpert operators have the potential to improve
detection rates of latent RHD. Despite this, a significant number
of challenges to detecting latent RHD cases still exist. Since there
is a variable association between episodes of sore throat, ARF,
and the occurrence of RHD, the true burden of latent RHD can be
determined through active case finding and disease screening on a
large population scale. The recurrence of ARF has been found to
be linked with a lack of adherence to prophylactic measures.
Additionally, individuals who experience a recurrence of ARF
tend to have more severe valve regurgitation and higher rates of
monoarthritis[11].

Studies have not been able to determine the true burden of
latent RHD in communities owing to the need for huge amounts
of skilled manpower, portable screening equipment, and suffi-
cient funding. Likewise, newer innovations in RHD detection
that are expected to solve these problems are either not fully
verified in their efficacy or widely accepted yet by experts. The
mainstay of the management of latent RHD is the use of ben-
zathine penicillin G (BPG) as a secondary prophylaxis for a
prolonged duration to prevent repeat attacks of ARF[12,13].
Though the use of secondary prophylaxis has been historically
controversial, novel studies on the use of secondary prophylaxis
in latent RHD have brought significant new evidence to the lit-
erature. The purpose of this narrative review is to provide an
overview of the current methodology of RHD diagnosis,
advancements in disease screening, and the management of latent
RHD, as well as a brief discussion of future directions.

Methods

A comprehensive search of electronic databases, including
PubMed, Embase, and Google Scholar, from January 2000 to
April 2023 was conducted. The search strategy was developed in
consultation with a medical librarian and included relevant
keywords and subject headings. The search terms used included
ʻasymptomatic rheumatic heart diseaseʼ, ʻlatent rheumatic heart
diseaseʼ, ʻsubclinical rheumatic heart diseaseʼ, ʻsilent rheumatic
heart diseaseʼ, ʻechocardiographyʼ, ʻtelemedicineʼ, ʻartificial
intelligenceʼ, ʻmachine learningʼ, ʻdeep learningʼ, ʻsecondary
prophylaxisʼ, ʻantibiotic prophylaxisʼ, and ʻbenzathine penicillin
Gʼ. The PubMed search was conducted with the appropriate
MeSH terms and the Embase search was performed using Emtree
terms. Boolean operators ʻORʼ and ʻANDʼwere used as required
between the MeSH and Emtree terms to identify the relevant
articles in each database. The search was extended to include
conference proceedings in journals, preprints, and thesis reposi-
tories. We also searched the reference list of each of the included
studies to identify other potential articles of interest. The last
search was completed on 30 April 2023.

The selection process involved an assessment of the
abstracts and the major findings of the studies using the fol-
lowing inclusion criteria: any English language article pub-
lished in a peer-reviewed journal that reported on the
diagnosis and treatment of latent RHD. We excluded studies
that focused on clinically detected RHD, other valvular heart

disease, or congenital heart disease, animal studies, case
reports, and articles with inaccessible full texts. Duplicate
articles were removed using the Endnote 20.0.1 library. This
narrative review study did not require ethics approval or the
informed consent of the participants.

Findings and discussion

Use of echocardiography in the detection of latent RHD

Echocardiographic screening has globally revolutionized the
detection of RHD over the past decade. A wealth of studies has
extensively investigated the burden of RHD in endemic countries
around the world, mostly through school-based screening
programs[14–21]. Community-based studies have been conducted
that have shown a much higher prevalence of RHD among late
teens and young adults when compared to school-going
children[6,22,23]. The pooled prevalence of latent RHD screened
and confirmed by echocardiography alone in South Asia was
18.28 per 1000, according to a meta-analysis by Lamichhane
et al.[2] On the other hand, the pooled RHD prevalence was 2.79
per 1000 when auscultation was used to screen for cases and
echocardiography was subsequently used to confirm the diag-
nosis. This data demonstrates the well-known disadvantage of
the low sensitivity and low specificity of auscultation-based
screening for asymptomatic RHD[7,24,25]. Since many cases
would be missed in the first round of screening with auscultation,
a two-step screening design of auscultation followed by echo-
cardiography is not advisable.

Echocardiography is the gold-standard method for screening
and confirming latent RHD cases. Following the development of
theWorld Heart Federation (WHF) 2012 criteria, a homogeneity
in the reporting of the prevalence of RHD has been observed in
the literature. The WHF guidelines classify a patient without a
history of ARF through echocardiography into three groups: (1)
normal; (2) borderline RHD; and (3) definite RHD[26]. The
details of the WHF 2012 criteria have been provided in Figure 1.

Progression and regression of latent RHD

The course of latent RHD is highly variable. Latent RHD can
either remain stable, progress to a severe condition, or regress to a
less severe form or even a normal state. The progression of RHD
implies either a change in classification from borderline to definite
RHD or a worsening of the severity of valve lesions in cases of
definite RHD. A case may be reclassified from borderline to
definite RHD because of (a) the development of a new patholo-
gical regurgitation on a morphologically abnormal valve, (b) the
occurrence of new morphological changes in a previously
unaffected valve, or (c) the occurrence of significant mitral
stenosis[27,28].

So far, a number of longitudinal cohorts of children with latent
RHD have been described[15,22,28–36]. The results from these
studies unequivocally demonstrate that latent RHD exhibits a
diverse range of diagnoses and outcomes. The median follow-up
duration for these cohorts ranges from 2 to 7 years. The first study
on the dynamics of valvular lesions in latent RHDwas conducted
by Paar and colleagues in 2010[22]. They usedWHO2005 criteria
of classification of RHD into ʻdefiniteʼ, ʻprobableʼ, and ʻpossibleʼ
cases.With amedian interval of 5.7months, Paar et al. conducted
subsequent follow-up examinations to evaluate any alterations in
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the clinical and echo-Doppler findings among ʻpossibleʼ or
ʻprobableʼ RHD. The majority of the subjects (58%) that were
initially categorized as ʻpossibleʼ RHD exhibited little or no
change during this follow-up. On the other hand, ~9% of the
sample exhibited the presence of a murmur indicative of MR.
This particular manifestation was also found to be associated
with structural irregularities in the MV, leading to a reclassifi-
cation of these subjects into the ʻdefiniteʼ category of RHD.
Likewise, among the individuals who were categorized as ʻpos-
sibleʼ RHD, 14% exhibited a progression of anatomical changes
or a deterioration in mitral regurgitation (MR). One-third of
patients in this study with ʻpossibleʼ RHD on the first examina-
tion no longer met the diagnostic criteria and were reclassified as
ʻnormalʼ on the subsequent follow-up. In regards to ʻprobableʼ

RHD cases, 12.5% of patients progressed to definite RHD,
whereas 25% of them reverted back to a normal state[22].

The RHEUMATIC study in India followed up on the pro-
gression of valvular lesions in 100 children with a mean interval
of 15.4 ± 6.6 months. They observed the progression of valvular
lesions in only 4% of the children. A significant majority of
children; 68%, had no change in their lesions whereas 28% of
them showed a decrease in grade of MR by at least one[15].
Similarly, Remond et al. reported that progression was observed
in 19.7% of all cases and 3.6% of borderline cases of latent RHD
diagnosed with echocardiography. Furthermore, it was demon-
strated that children with borderline RHD of theMV, as opposed
to the AV, are subject to an increased susceptibility for the
progression of valvular lesions. The progression rates among

Figure 1. The 2012 WHF criteria for echocardiographic diagnosis of rheumatic heart disease.
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borderline RHD cases with lesions in MV and AV were 39 and
10%, respectively[29].

In a study conducted by Zühlke et al., a total of 55 cases were
meticulously reviewed after a median duration of 60 months,
employing the widely recognized WHF criteria. Out of 10 indi-
viduals diagnosed with definite RHD, it was observed that two
cases transitioned to a borderline RHD classification, while one
case demonstrated complete resolution and returned to a normal
echocardiography finding. Among the cohort of 34 individuals
with borderline RHD, it was observed that 20% of the cases
exhibited progression to definite RHD, while 59% were deter-
mined to be within the normal range. A significant portion of the
typical cases involved adults who were categorized using the
WHF definitions for individuals aged over 20 years. It is impor-
tant to note that the WHF definitions do not encompass the
borderline category. Consequently, the proportion of individuals
exhibiting objective improvements in echocardiography may
have been comparatively lower[36]. Another study by Engelman
et al. with a mean follow-up duration of ~2 years, 78% persisted
or progressed and 21% improved in the diagnostic category. The
borderline RHD cases showed a notable level of heterogeneity, as
evidenced by the varying outcomes observed within this group.
Specifically, the findings indicated that 24% of individuals diag-
nosed with borderline disease progressed to develop moderate or
severe, definite RHD, while 12% of individuals demonstrated a
normalization of their condition over the duration of the study
period[30]. These findings are expected to closely resemble the
natural progression of echocardiographic findings due to the
minimal utilization of antibiotic prophylaxis within the cohort.

The disease is said to be stable when the classification of the
disease as ʻdefiniteʼ or ʻborderlineʼ stays the same in subsequent
screenings. When the disease has progressed or remained stable,
the outcome is considered ʻunfavorableʼ. Indeed, unfavorable
outcomes generally include a worsening diagnostic category, the
persistence of definite RHD, or the development or worsening of
valve regurgitation or stenosis. The rates of progression and
regression of RHD have varied among numerous studies. The
precise number of individuals with latent RHDwho may develop
clinically significant illness, as well as the rate at which this pro-
gression occurs, and the potential impact of early identification
on outcomes, are still not definitively understood. However, the
data on disease progression could be a good indicator for
deciding who should be prescribed prophylaxis once a more solid
consensus is achieved. In addition, monitoring the progression or

regression of the disease after providing prophylaxis is of great
importance to understanding the efficacy of BPG in all subtypes
of latent RHD. The rates of progression and regression of latent
RHD identified in studies conducted as per theWHF criteria have
been provided in Table 1 and Table 2, respectively. Beaton et al.
found that worsening MRwas the reason behind the progression
of more than half of the cases with RHD[28].

A wide range of rates of progression and regression of latent
RHD lesions among different studies has led to unclear conclu-
sions. In addition, comparing the rate of disease progression
poses its own challenges due to the variability of the definition of
disease progression, the variety of outcomes, and the inclusion of
children with differing severity levels of RHD. Gutman et al.
reported that the pooled prevalence rate for progression per year
of latent RHD was 5% per year. Likewise, the prevalence rate of
borderline latent RHD progression was 2% per year. A sig-
nificant increase in the risk of progression of valvular disease in
the latent group (relative risk=3.57) comparedwith controls was
also observed in the same meta-analysis. The rate of regression of
latent RHD was 15% per year[37]. This shows that even though
latent RHD has a slow rate of progression, the rate of progression
of latent definite RHD is substantial. An inconsistency in
reporting the progression of definite RHD is another challenging
aspect of the assessment of disease course today. There is a need
for a unified criteria-based grading of the progression of lesions
with definite RHD. To quantify the prediction of the unfavorable
outcomes of latent RHD, a simplified scoring system has been
devised and tested in a study by Bechtluff et al.[32] Bechtluff and
colleagues used the simplified score of Nunes et al.[38], which was
found to be a significant predictor of unfavorable outcomes in
latent RHD at a two-year follow-up (hazard ratio=1.197).

The determinants of the progression of RHD have been
studied in a handful of studies with contradictory outcomes.
Demographic characteristics such as age and gender have been
variably associated with the progression of latent RHD. One
study reported that a young age was a risk factor for latent disease
persistence or progression[39]. Furthermore, children of increasing
age and older children had lower odds of disease persistence and
progression[28,35]. On the contrary, Shrestha et al.[34] could not
find such an association with the age of the patient. The role of sex
in the risk of disease progression was not significant[31,34,40].
Socioeconomic factors like overcrowding have been found to be
associated with disease progression[17]. While another study on
borderline cases did not show an association between

Table 1
Rates of progression of latent rheumatic heart disease (WHF criteria) over the duration of each study.

References
Total RHD cases
progression % Definite RHD %

Definite RHD
stable % Borderline RHD %

Borderline RHD
stable % Average follow-up duration

Kotit et al.[35] 19.4 17.4 39.1 23.1 38.5 42.1± 12.9 months (R= 18–60)
Sanyahumbi et al.[33] N/A N/A 55 3 51 2 years
Beaton et al.[28] 46.1 26.2a 28.6a 9.8 43.9 2.4 years (R= 1.1–5.9)
Shrestha et al.[34] N/A N/A 55.6 17.6 23.5 1.9 years (IQR= 1.1–4.5)
Beaton 2014[39] N/A N/A N/A 10 49 25 months (7–25)
Remond 2015[29] 19.7 N/A N/A 23.6 N/A R= 2.5–5 years
Bertaina et al.[31] N/A N/A N/A 8 60 23 months (IQR= 20.5–33.0)
Bechtlufft et al.[32] N/A N/A 48.1 17.1 28.8 29± 9 months (11–48)
Zuhlke 2016[52] N/A N/A 70 20.6 20.6 60.8 months (IQR= 51.3–63.5)

R, range; IQR, inter-quartile range.
aonly mild definite cases.
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overcrowding and the course of the disease. Likewise, other fac-
tors such as socioeconomic status, number of siblings, and type of
school enrollment had no association with the disease[31,34].
Besides, a higher antistreptolysin (ASO) titer at the diagnosis has
been identified as one of the risk factors for latent disease persis-
tence or progression, according to Beaton et al.[39]; however,
other inflammatory markers like C-reactive protein (CRP) and
Erythrocyte sedimentation rate (ESR) had no association with the
progression of disease.

The morphological characteristics of the valve lesion at the
time of initial diagnosis have an inconsistent association with the
unfavorable outcomes in the patients. Remond et al.[29] observed
a significant association between the progression of borderline
cases and lesions of MVs. Another study from Uganda also
observed significant associations between the nature of valvular
lesions and unfavorable outcomes. A patient with aortic insuffi-
ciency is 5.37 times more likely to suffer from disease progression
when compared to patients without aortic insufficiency.
Likewise, the presence of pathological AR, restricted leaflet
motion, and excessive leaflet motion have been associatedwith an
increased risk of unfavorable outcomes in latent RHD[28]. The
same study suggested that children with mild, definite RHD were
more likely to show disease progression than children with bor-
derline cases. Additionally, Beaton and colleagues reported that
increased numbers of morphological abnormalities in affected
patients increase the likelihood of disease persistence and
progression[39]. Alternatively, Zuhlke et al.[10] reported no
association between morphological abnormalities of the valve
and the progression or persistence of the disease. Bertaina et al.[31]

also reported a lack of association between disease course and the
presence of regurgitation findings in echocardiography.

Most echocardiographic screening reveals a larger borderline
population and a smaller definite RHD population[33,41].
Generally, the majority of borderline cases are diagnosed with the
presence of isolated pathological MR[42]. Hunter et al. described
that interscallop separation of the posterior MV leaflet is a nor-
mal finding that can cause isolated pathological MR. This finding
indicates a potentially large number of misclassified borderline
RHD cases that utilized echocardiographic screening. The study
also emphasized that a mechanistic evaluation of pathological
MR is essential since interscallop separation has been identified as
the underlying mechanism of MR in up to 70.5% of borderline
cases[43]. The addition of this evaluation to WHF echo-screening
criteria can potentially reduce the number of false positive cases

and cut down on the huge cost and labor burden of screening
programs.

Advances in screening of latent RHD

Echocardiography has undergone recent innovation, which has
improved accessibility for a larger population, even in resource-
constrained settings. One such advancement is the birth of a
portable handheld echocardiography (HHE) machine. Numerous
studies have used the HHE to estimate the burden of latent RHD
in different populations[10,40,44–47]. Telford et al. conducted a
meta-analysis that showed that the HHE had good accuracy for
the detection of definite RHD, modest accuracy for the detection
of any RHD, and poor accuracy for the detection of borderline
RHD. The pooled sensitivity and specificity of HHE for the
detection of latent RHDwere 81.56 and 89.75%, respectively[48].
However, the HHE was found to overestimate MV morphologi-
cal abnormalities. Additionally, the specificity for anterior leaflet
thickness greater than 3 mm and restricted leaflet motion was
66.7 and 79%, respectively[40]. Although the HHE has poor
accuracy for the detection of borderline disease, it might still be
important for definite RHD detection in endemic regions due to its
high sensitivity and specificity. The HHE has also been found to
be a more cost-effective strategy than standard echocardiography
in two studies[49,50]. However, its lack of spectral Doppler
imaging capabilities, shorter battery life, and vulnerability to
overheating on prolonged use are some of its innate technical
disadvantages.

Another advancement in screening is the use of a deep-learning
digital stethoscope. Ali et al. published a protocol for using a digital
stethoscope to collect phonocardiographic and echocardiographic
data from RHD-positive cases in order to train a deep neural
network to diagnose and classify the diseases into subtypes based
on the WHF criteria. This innovation is supposed to overcome the
disadvantages of current echocardiography screening, like costli-
ness and the need for specially trained staff[51]. A similar modality
of computer-assisted auscultation was utilized by Zuhlke with a
sensitivity and specificity of 4 and 93.7%, respectively[52]. Owing
to the poor sensitivity of this method, it has not been used for the
screening of latent RHD since.

Screening by nonexpert operators

Severe valvular abnormalities of RHD can only be managed with
advanced surgical or catheterization procedures in well-equipped

Table 2
Rates of regression of latent rheumatic heart disease (WHF criteria) over the duration of study.

References Total RHD cases regression % Definite RHD % Borderline RHD % Prophylaxis % Average follow-up duration

Kotit et al.[35] 41.67 43.5 38.5 83.3a 42.1± 12.9 months (R= 18–60)
Sanyahumbi et al.[33] 45.83 45.5 45.9 100b, 18b 2 years
Beaton et al.[28] 46.1 45.2c 46.3 84.7a 2.4 years (R= 1.1–5.9)
Shrestha et al.[34] 32.1 27.8 41.2 58.3a 1.9 years (IQR= 1.1–4.5
Beaton 2014 N/A N/A 42 85.38 25 months (7–25)
Bertaina et al.[31] N/A N/A 32 24a 23 months (IQR= 20.5–33.0)
Bechtlufft et al.[32] N/A N/A 6.6b 29± 9 months (11–48)
Zuhlke 2016 52.3 30 58.8 4.6a 60.8 months (IQR= 51.3–63.5)

aPercentage of patients adherent to the prophylaxis (80% or more doses).
bPercentage of patients who received prophylaxis.
conly mild definite cases.
R, range; IQR, inter-quartile range.
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centers. These health services may not always be accessible or
affordable, particularly in developing nations where the burden
of RHD is high. If RHD could be detected in its early stages before
the valvular abnormalities became severe, secondary prophylaxis
could stop the disease progression and even lead to regression in
some cases[12]. This strategy of secondary prevention in RHD has
been found to be a cost-effective method of tackling the disease
burden on a global scale. Hence, there is a need to expand
screening programs to reach as many people as possible to
improve case detection and secondary prophylaxis coverage.
Briefly trained nonexperts like nurses, medical students, bio-
technicians, and primary healthcare workers have been deployed
to improve the coverage of screening programs in many
studies[41,44,53–55].

Focused RHD screening by nurses trained for 8 weeks was
found to have a sensitivity of 84.2% and a specificity of 85.6% in
the Fijian population[54]. A substantial agreement has been
achieved between cardiologists and nurses on the assessment of
MR and AR in the same screening program[56]. Three other
studies have utilized HHE with briefly trained nonexperts,
demonstrating a sensitivity ranging from 74 to 84% and a
specificity ranging from 79 to 92%[44,53,55].

Along with focused training programs on standard compre-
hensive echocardiography, simplified criteria and single-view
echo-screening protocols have been devised to enable nonexpert
operators to use echocardiography machines. Mirabel et al.
decided that a combination of two parameters, MR greater than
or equal to 2 cm or any AR, could be used as a cutoff in an
abbreviated protocol[55]. Furthermore, Lu et al.[57] settled on
combining MR greater than or equal to 1.5 cm or any AR as the
best strategy with acceptable diagnostic accuracy. Meanwhile,
Beaton et al.[53] showed that upon increasing theMR cutoff point
from 1.5 to 2 cm, the sensitivity would drastically reduce from 83
to 44%. A number of simplified protocols only measure the
regurgitation jet length and exclude the morphological char-
acteristics of the valves. This can lead to missing out of isolated
morphological abnormalities that can be present in early
RHD[38]. Single-view screening protocols have demonstrated
sensitivity as high as 100% and specificity as high as 94%[38,45,58,

59]. A single-view protocol takes about 1.2 min per child, which is
significantly less than a multiview protocol. Such a quick
assessment can be considered in large screening programs with
the limited availability of expert cardiologists. Screening a large
number of children in an endemic region means early diagnosis,
which in turn can save more children from morbidity and pre-
mature mortality[60].

Another potential approach to screening for RHD is
demonstrated by the innovative use of telehealth solutions in
Brazil, which has enabled efficient communication between
echocardiography experts and nonexperts who were involved
in screening patients and obtaining the images[41]. This mod-
ality of ʻtask-shiftingʼ to nonexperts is also expected to be a
sustainable and low-cost strategy for the detection of latent
RHD[61]. The training of the nonexperts in focused echo-
screening has been variable in the studies. There is a need
for standardized training and learning modules for them
to improve their diagnostic accuracy while maintaining
consistency among screening programs[13].

Efficacy of secondary antibiotic prophylaxis

RHD patients who are either borderline or definite and are at risk
of ARF should get monthly prophylaxis. A BPG injection every 4
weeks is usually suggested for secondary prevention in these
patients[5]. The efficacy of BPG as a secondary prophylaxis in
latent RHD has remained doubtful for a long time. Interestingly, a
study by Remond et al.[29] even showed that the use of BPG was
independently associated with disease progression. A similar
association between BPG use and unfavorable outcomes has been
reported in a prospective study among Ugandan children[28].
These paradoxical findings can be attributed to the methodolo-
gical bias of the studies. The patients who received secondary
prophylaxis in these nonexperimental studies were chosen at
the doctor’s discretion. It is suggested that the doctors may have
prescribed BPG to children who were more vulnerable to
the disease due to multiple risk factors or those who had a more
severe presentation of valvular disease. This bias has been elimi-
nated in a recent randomized controlled trial, GOAL, conducted
by Beaton and colleagues in Uganda. This trial showed a sig-
nificant reduction in the proportion of progression in RHD cases
among those who received BPG every 4 weeks for 2 years when
compared to those who did not receive any prophylaxis.
However, no significant differences in regression rate were
observed in this trial[62]. Another cluster randomized trial con-
ducted in Nepal reported a 71% reduction in the prevalence of
latent RHD among the cases who underwent echocardiographic
screening followed by antibiotic prophylaxis[4]. Recently,
Shrestha et al. reported that a majority of children who showed
regression in definite RHD cases had received prophylaxis. These
studies have added to the body of evidence on the efficacy of
prophylaxis among screening-detected cases in reducing the bur-
den of latent RHD. This strategy should be implemented in
endemic regions to retard disease progression, reverse subclinical
valvular lesions, and check the transmission from infectious
reservoirs.

Adherence to secondary antibiotic prophylaxis

Adherence to antibiotic prophylaxis is vital to prevent future
infections and recurrent attacks of ARF. The threshold for opti-
mal adherence to prophylaxis has commonly been 80% of the
recommended doses of BPG. Hence, the factors affecting adher-
ence to the treatment should be assessed and addressed accord-
ingly. A study from Nepal reported that demographic factors
such as age, sex, type of school enrollment, and socioeconomic
status of the patient and their family had no effect on adherence to
the treatment[34]. On the other hand, increasing age and time
since diagnosis were associated with decreased adherence in
Fijian patients. Meanwhile, urban Fijian residents were 3.36
times more likely to be adherent than rural residents[63]. In the
case of Ugandan patients, young age, latent disease status, and
limited education were the strongest predictors of optimal
adherence[64]. These studies likely lack generalizability because
they were conducted in populations of people with unique tra-
ditions and cultures. A study from Egypt identified waiting times
in clinics as a deterrent to obtaining a BPG injection in their set-
ting. The adherent patients were found to have a better under-
standing of the disease and the consequences of missed BPG doses
than those who were nonadherent[65]. This demonstrates the
importance of educating the patient about all aspects of BPG
injection, as the patient’s knowledge about the disease and
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secondary prophylaxis may be directly linked to adherence to the
treatment.

Safety of secondary antibiotic prophylaxis

There is a lack of abundant evidence on the safety profile of
antibiotic prophylaxis in the current literature. According to the
GOAL trial, severe adverse events following BPG use were seen in
0.2%of its recipients. The common adverse events of BPG use are
local side effects such as injection site pain and swelling, minor
allergies, etc. About 63% of the patients reported mild adverse
events like pain, limping, and localized leg swelling after injec-
tion. Additionally, 1.7% of patients reported a delayed hyper-
sensitivity rash associated with BPG[62]. Furthermore, the uptake
of antibiotic prophylaxis for a long period of time can cause
significant psychological trauma for the patients and their
caregivers[66,67].

Newer possibilities in the medical management of RHD

With the rise of molecular medicine, an entirely new under-
standing of disease pathogenesis has emerged. Signaling path-
ways are considered crucial underlying mechanisms in the
occurrence and development of several diseases. Numerous drugs
that exert their pharmacological effects by acting on the signaling
pathways of multiple diseases have been produced and accepted.
There have been no effective drugs for the prevention or treat-
ment of RHD, despite the identification of numerous pathways
involved in disease pathogenesis. To date, six major signaling
pathways have been identified and discussed in the literature. The
study of the pathways has also identified potential intervention
targets that could be used for the treatment of RHD.

The pathways involved in the occurrence and pathogenesis of
RHD are the RhoA/Rho‑associated protein kinase (RhoA/
ROCK) signaling pathway[68], the mitogen‑activated protein
kinase (MAPK) signaling pathway[69], Protein kinase B(AKT)/S6
kinase (S6K) signaling pathway[70,71], TGF‑β1/Smad signaling
pathway[72], Wnt signaling pathway[73], and Signal transducer
and activator of transcription 3 (STAT3) signaling pathway[74].
Nevertheless, only studies on the RhoA/ROCK, AKT/S6K, and
STAT3 signaling pathways have identified intervention targets.
These targets should be explored more in future research so that
novel drugs that can halt the progression of RHD can be
developed[75]. Our literature review identified that there are total
of three potential intervention targets that can be used for the
treatment of RHD. These targets are: IFN‑γ and TNF‑α‑mediated
extracellular matrix remodeling, α‑SMA expression in
TGF‑β1‑induced fibroblasts; and phosphorylation of STAT3 to
inhibit Th17 cell‑related cytokine release. The identification of
these pathways along with intervention checkpoints is only the
beginning of a new field of pharmacotherapy to prevent and
treat RHD.

Conclusion

Echocardiography screening remains the gold-standard for the
detection of latent RHD. There is a need for scalability of RHD
screening programs in endemic regions to determine the burden
of latent RHD with the help of HHE, simplified criteria, and
telehealth services. The availability and accessibility of antibiotic

prophylaxis should be broadened in underserved RHD-endemic
regions, given its proven efficacy in recent studies.
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