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CURRENT OPINION
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ABSTRACT

Rheumatic heart disease (RHD) is a completely 
preventable, life-threatening complication of group 
A streptococcal pharyngitis and the commonest 
cause of acquired heart disease in children and 
young adults in low- and middle-income countries. 
Conventional control measures are faced with 
many obstacles including the difficulty of early 
diagnosis of bacterial pharyngitis and acute 
rheumatic fever (ARF) leading to late presentation 
with established RHD which is not curable. Recent 
evidence confirmed the role of echocardiography 
screening of asymptomatic children in the early 
detection of ‘latent’ RHD. Benzathine penicillin 
prophylaxis was shown to be effective in halting 
the progression of latent RHD. There is enough 
evidence to warrant the implementation of 
control strategies that use lower thresholds for 
the diagnosis of group A streptococcal infection 
and ARF and we believe that it is high time to 
introduce an echocardiography screen-to-treat 
policy in endemic areas.
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Rheumatic heart disease (RHD) is a completely 
preventable life-threatening sequel of a relatively 
simple infection with Group A beta-haemolytic 
streptococcus (GAS) that results in acute 
rheumatic fever (ARF). If not treated early, 
ARF can result in carditis leading to permanent, 
incurable destruction of heart valves which 
rapidly progresses to heart failure and death. 
The estimated prevalence of RHD is 40 million 
people with the maximum burden in South Asia 
and sub-Saharan Africa [1]. RHD has almost 
disappeared from developed countries since 
the 1940s except for pockets in marginalised 
communities. Thereafter, the disease was 
neglected for many decades leading to flaring in 
low-income countries. Global control measures 
were initiated in the 1990s by the World Health 
Organisation (WHO) but soon they ceased and 
were almost non-existing till mid-year 2000 
[2]. In the year 2007, echocardiographic (echo) 
screening of large cohorts of asymptomatic 
people revealed a huge burden of subclinical 
disease [3]. Simultaneously, control initiatives 
were introduced by many organisations including 
the Pan African Society of Cardiology (PASCAR) 
[4], and the World Heart Federation (WHF) [5]. 
In 2018, WHO issued a resolution for RHD which 
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signifies and is expected to be the start of a global 
campaign against RHD [6].

THE  ERA OF ECHO-DIAGNOSED 
CARDITIS 
Since 2004, the WHO recognised that echo can 
diagnose RHD in patients without clinically 
detected signs [6]. With the rapid improvement 
of echo technology, smaller (portable) echo 
machines became available which resulted in 
echo screening of asymptomatic people revealing 
a striking discrepancy between clinical and 
echo-diagnosed RHD [2]. The echo prevalence 
was found to be several folds higher than that 
discovered by auscultation. Subsequently, many 
studies from several highly endemic countries 
revealed similar findings unmasking a huge 
burden of subclinical disease [7–10]. These 
findings led to the re-classification of RHD into 
the following categories:

1. � Subclinical (echo diagnosed/ silent/latent) 
RHD

2. � Clinical asymptomatic RHD with heart 
murmurs (early RHD)

3. � Clinical symptomatic (severe/late) RHD 
presenting with heart failure or other 
complications (such as stroke and endocarditis)

In 2012, the WHF published guidelines for the 
diagnosis of subclinical carditis that included two-
dimensional echo, colour and spectral Doppler 
criteria from two echo views [11]. However, these 
criteria need either a standard or portable echo 
machine with spectral Doppler which limited their 
use in remote areas. Subsequent studies tested a 
focused protocol modified from the WHF criteria 
using handheld echo machines and a single echo 
view. The protocol utilises two-dimensional and 
colour Doppler echo, omitting spectral Doppler 
which allowed more accessibility in remote areas. 
The protocol was found to have a reliability of 
98.7% for definite and 94.7% for borderline 
disease [12]. Using this focused protocol, we 
established RHD control sites based on echo 
screen-to-treat policy in the nine states in Sudan. 
The programs were coupled with health worker 

training and public education in highly endemic 
areas [13,14].

Further studies documented that subclinical 
RHD can progress to the clinical stage. However, 
the role of antibiotic prophylaxis in halting the 
progression of the disease was not confirmed [15].

In 2022, a randomised controlled study from 
Uganda proved that Benzathine penicillin G 
(BPG) can stop the progression of subclinical 
RHD paving the way for establishing an echo-
based control program [16].

RHD control: the conventional policies and 
their limitations

There had been many models for RHD control 
including the PASCAR and the WHF [5,17]. 
Most of the objectives of these models depend 
on primary prevention (targeting early diagnosis 
and treatment of GAS), secondary prevention 
(targeting early diagnosis and treatment of ARF) 
and tertiary prevention which aims to prevent 
complications of established RHD. However, 
many limitations exist to these parameters as 
shown in Figure 1.

Time for a paradigm shift

Due to the described limitations in the 
conventional model of RHD control, and the new 
evidence indicating the benefit of BPG in halting 
the progression of echo-diagnosed RHD, a need 
for a paradigm shift in RHD control is evident. 
The followings are the main features of the 
suggested model (Figure 2) and the tools needed 
to implement it (Figure 3) [18].

Setting simple algorithm for diagnosis and 
treatment of GAS pharyngitis

In the absence of a reliable and affordable test 
for GAS pharyngitis, it is widely accepted to 
use protocols for the diagnosis of bacterial 
pharyngitis. The stricter the rules, the more likely 
for them to miss positive cases of GAS; therefore, 
it is desirable to use the most sensitive criteria in 
RHD endemic areas [19]. Stratification of patients 
according to their susceptibility to ARF/RHD 
is useful, this has been applied to New Zealand 
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Figure 1. Limitations of conventional RHD control policies. ARF, Acute rheumatic fever; BPG, Benza-
thine penicillin G; GAS, Group A streptococcal infection; RHD, Rheumatic heart disease.

Figure 2. Suggested policy for RHD control. ARF, Acute rheumatic fever; GAS, Group A streptococcal 
infection; JCC, Joint, cardiac, chorea.

Figure 3. Tools needed to implement RHD control. ASOT, Antistreptolysin O titre; ESR; Erythrocyte 
sedimentation rate, INR; International normalisation ratio; JCC, Joint, cardiac, chorea.
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GAS protocols. In high-risk categories, empiric 
treatment of sore throat is advised [20].

The standard treatment for GAS pharyngitis is 
one injection of BPG or a 10-day course of oral 
penicillin [21]. However, BPG is preferred due to 
its better bactericidal effect as well as guaranteed 
compliance. Therefore, the minimum number of 
clinical symptoms and signs together with the use 
of a single injection of BPG is recommended in 
order to improve the primary prevention of ARF/
RHD.

Lowering the threshold for diagnosis and 
treatment of ARF

In primary and secondary care settings, it might 
be cumbersome for health workers to refer 
to Jones Criteria due to their complexity and 
multiple items. The main objectives of the 2015 
update of the Jones Criteria were to include echo 
as a major criterion and to lower the threshold for 
diagnosis of ARF in endemic areas by including 
mono arthralgia and introducing a new category 
of ‘probable ARF’ which indicates the use of a 
combination of symptoms suggestive of ARF 
without fulfilling the whole criteria [22]. The most 
common symptoms of ARF are joint and cardiac 
symptoms followed by chorea (JCC). Therefore, 
health workers can be trained to treat any of these 
symptoms as probable ARF, start BPG and refer 
to the next level of care. On the other hand, many 
endemic diseases can mimic ARF which leads to 
overlapping of diagnoses, however, the clinical 
picture and investigations will reveal the correct 

diagnosis at the referral hospital where an echo is 
expected to be done by specialists.

Echo screen-to-treat policy in endemic areas

This indicates active surveillance for RHD in 
endemic areas by screening asymptomatic school 
children using portable/handheld echo machines. 
The operators can be trained physicians or other 
health professionals who can record the images 
for later review by cardiologists. Positive cases 
need to be started immediately on BPG and 
referred to the next level of care for re-evaluation. 

Expected limitations and suggested solutions

BPG and oral penicillin

BPG is the cornerstone drug for the treatment 
of GAS and secondary prevention of ARF with 
proven efficacy for both conditions. The drug has 
inherent problems which face the patients as well 
as health workers (Table 1). However, there is 
currently no ideal alternative to BPG, moreover, 
GAS is still sensitive to it with no reported 
resistance. WHO and other health organisations 
are urged to improve the supply of BPG and 
oral penicillin in RHD-endemic countries. 
Protocols for safe administration need to be made 
available and training of health workers should be 
intensified in endemic areas.

Over-diagnosis of ARF

The new protocol entails the diagnosis of any 
joint symptom as ARF, and this can lead to 
overdiagnosis as there are many other causes 

Table 1. Problems of BPG and suggested solutions.

Problem Suggested solution

The drug is heavy -Dissolve in the recommended volume of diluent

The drug may obstruct the needle -Use a large bore needle
- Avoid cold diluent

The drug is painful Use local anaesthetic as a diluent

Patients fear allergy Allergy is rare, ask patients to report previous reactions

Health workers fear reactions Use a protocol for health worker training

The drug can lead to sudden collapse -Avoid using in uncontrolled heart failure
-Patients need to have oral fluids to avoid dehydration before 
the injection

Drug supply shortage Global efforts to improve availability
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of acute arthritis in children. In an endemic 
area, malaria and typhoid fever as well as viral 
infections can lead to joint symptoms that can 
mimic ARF. Health workers tend to diagnose 
these ‘mimickers’ more often than ARF as has 
been observed during daily practice. It is safer 
to start BPG prophylaxis and send the patient 
for an echo while investigating the cause of joint 
symptoms. A specified protocol is needed to 
direct health workers to the right diagnosis and 
treatment.

Over-diagnosis of RHD by echo

Training of health workers needs to be guided by 
protocols set by expert cardiologists. The health 
workers performing echo could be physicians or 
non-physicians; task shifting utilising nurses and 
other health professionals has been tested in some 
countries with acceptable results [23,24]. After 
the screening echo, patients need to be referred 
for evaluation by a trained cardiologist to re-
evaluate the diagnosis and treatment which will 
decrease the potential for overdiagnosis.

CONCLUSION
Echo has reshaped the spectrum of RHD unmasking 
a huge burden of subclinical carditis. Evidence 
has shown that BPG stopped the progression of 
subclinical RHD. The conventional approach to 
controlling RHD has many limitations. A new 
approach utilising fewer criteria for ARF and 
active echo surveillance is suggested.

CONFLICT OF INTERESTS
The authors declare that they have no competing 
interests.

FUNDING
None.

ETHICS APPROVAL AND 
CONSENT TO PARTICIPATE
Not applicable.

REFERENCES
1.	� Watkins DA, Johnson CO, Colquhoun SM, 

Karthikeyan G, Beaton A, Bukhman G, et al. Global, 
regional, and national burden of rheumatic 
heart disease, 1990-2015. N Engl J Med. 
2017;377(8):713–22. https://doi.org/10.1056/
NEJMoa1603693

2.	� WHO programme for the prevention of 
rheumatic fever/rheumatic heart disease in 
16 developing countries: report from Phase I 
(1986-90). WHO cardiovascular diseases unit and 
principal investigators. Bull World Health Organ. 
1992;70(2):213–8.

3.	� Marijon E, Ou P, Celermajer DS, Ferreira B, 
Mocumbi AO, Jani D, et al. Prevalence of rheumatic 
heart disease detected by echocardiographic 
screening. N Engl J Med. 2007;357(5):470–6. 
https://doi.org/10.1056/NEJMoa065085

4.	� Mayosi B, Robertson K, Volmink J, Adebo W, 
Akinyore K, Amoah A, 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.

5.	� Palafox B, Mocumbi AO, Kumar RK, Ali SK, 
Kennedy E, Haileamlak A, et al. The WHF roadmap 
for reducing CV morbidity and mortality through 
prevention and control of rheumatic heart 
disease. Glob Heart. 2017;12:47–62. https://doi.
org/10.1016/j.gheart.2016.12.001

6.	� Rheumatic fever and rheumatic heart disease. 
World Health Organ Tech Rep Ser. 2004;923:1–
122.

7.	� Carapetis JR, Hardy M, Fakakovikaetau T, Taib 
R, Wilkinson L, Penny DJ, et al. Evaluation of a 
screening protocol using auscultation and portable 
echocardiography to detect asymptomatic 
rheumatic heart disease in Tongan schoolchildren. 
Nat Clin Pract Cardiovasc Med. 2008;5(7):411–7. 
https://doi.org/10.1038/ncpcardio1185

8.	� Saxena A, Ramakrishnan S, Roy A, Seth S, Krishnan 
A, Misra P, et al. Prevalence and outcome of 
subclinical rheumatic heart disease in India: the 
RHEUMATIC (rheumatic heart echo utilisation and 
monitoring actuarial trends in Indian Children) 
study. Heart. 2011;97(24):2018–22. https://doi.
org/10.1136/heartjnl-2011-300792

9.	� Beaton A, Okello E, Lwabi P, Mondo C, McCarter R, 
Sable C. Echocardiography screening for rheumatic 
heart disease in Ugandan schoolchildren. 
Circulation. 2012;125(25):3127–-32. https://doi.
org/10.1161/CIRCULATIONAHA.112.092312

211
212
213
214
215
216
217
218
219
220
221

222

223
224
225
226
227
228
229
230
231
232

233

234
235
236
237
238
239
240

241

242
243

244

245

246
247

248

249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299

https://doi.org/10.1056/NEJMoa1603693
https://doi.org/10.1056/NEJMoa1603693
https://doi.org/10.1056/NEJMoa065085
https://doi.org/10.1016/j.gheart.2016.12.001
https://doi.org/10.1016/j.gheart.2016.12.001
https://doi.org/10.1038/ncpcardio1185
https://doi.org/10.1136/heartjnl-2011-300792
https://doi.org/10.1136/heartjnl-2011-300792
https://doi.org/10.1161/CIRCULATIONAHA.112.092312
https://doi.org/10.1161/CIRCULATIONAHA.112.092312


SUDANESE JOURNAL OF  PAEDIATRICS 2023; Vol 22, Issue No. 2

6 http://www.sudanjp.org
https://www/sudanjp.com

10.	� Ali S, Domi S, Abbo B, Abbas R, Bushari T, Al 
Awad K, et al. Echocardiographic screening for 
rheumatic heart disease in 4 515 Sudanese 
school children: marked disparity between two 
communities. Cardiovasc J Afr. 2018;29:273–77. 
https://doi.org/10.5830/CVJA-2018-022

11.	� Reményi B, Wilson N, Steer A, Ferreira B, Kado J, 
Kumar K, et al. World Heart Federation criteria 
for echocardiographic diagnosis of rheumatic 
heart disease-an evidence-based guideline. 
Nat Rev Cardiol. 2012;9:297–309. https://doi.
org/10.1038/nrcardio.2012.7

12.	� Zühlke LJ, Engel ME, Nkepu S, Mayosi BM. 
Evaluation of a focussed protocol for hand-
held echocardiography and computer-assisted 
auscultation in detecting latent rheumatic 
heart disease in scholars. Cardiol Young. 
2016;26(6):1097–106. https://doi.org/10.1017/
S1047951115001857

13.	� Ali S, Domi SB, Elfaki AM. The echocardiographic 
prevalence of rheumatic heart disease in North 
Kordofan and initiation of a control program. 
Sudan Med J. 2017;53(2):63–6. https://doi.
org/10.12816/0039456

14.	� Ali S, Awadallah H, Al Hamim A, Al Hussein H, 
Al Amin Al Sunni M, Bushari T, et al. Handheld 
echocardiography for screening and control of 
rheumatic heart disease study in Gezira state, 
Sudan: a double approach model. Cardiovasc 
Diagn Ther. 2018;8(4):500–7. https://doi.
org/10.21037/cdt.2018.07.04

15.	� Noubiap JJ, Agbor VN, Bigna JJ, Kaze AD, Nyaga 
UF, Mayosi BM. Prevalence and progression of 
rheumatic heart disease: a global systematic 
review and metaanalysis of population-based 
echocardiographic studies. Sci Rep. 2019;9:17022. 
https://doi.org/10.1038/s41598-019-53540-4

16.	� Beaton A, Okello E, Rwebembera J, Grobler A, 
Engelman D, Alepere J, et al. Secondary antibiotic 
prophylaxis for latent rheumatic heart disease. 
N Engl J Med. 2022;386(3):230–40. https://doi.
org/10.1056/NEJMoa2102074

17.	� Watkins D, Zuhlke L, Engel M, Daniels R, Francis 
V, Shaboodien G, et al. Seven key actions to 

eradicate rheumatic heart disease in Africa: the 
Addis Ababa communiqué. Cardiovasc J S Afr. 
2016;27(3):184–7. https://doi.org/10.5830/CVJA-
2015-090

18.	� Lennon D, Stewart J, Farrell E, Palmer A, Mason 
H. School-based prevention of acute rheumatic 
fever: a group randomized trial in New Zealand. 
Pediatr Infect Dis J. 2009;28(9):787–94. https://
doi.org/10.1097/INF.0b013e3181a282be 

19.	� Rimoin AW, Hamza HS, Vince A, Kumar R, Walker 
CF, Chitale RA, et al. Evaluation of the WHO 
clinical decision rule for streptococcal pharyngitis. 
Arch Dis Child. 2005;90:1066e1070. https://doi.
org/10.1136/adc.2004.069120

20.	� The National Heart Foundation of New Zealand. 
Group A streptococcal sore throat management 
guideline: 2014 update. Auckland, New Zealand: 
The National Heart Foundation of New Zealand; 
2014.

21.	� World Health Organization. WHO model 
prescribing information: drugs used in the 
treatment of streptococcal pharyngitis and 
prevention of rheumatic fever. Geneva, 
Switzerland: WHO; 1999. Available from: https://
apps.who.int/iris/handle/10665/65864?locale-
attribute=fr&locale=es

22.	� Rimoin AW, Hamza HS, Vince A, Kumar R, Walker 
CF, Chitale RA, et al. Revision of the Jones criteria 
in the era of echocardiography. AHA Statement. 
Arch Dis Child. 2005;90:1066–70. https://doi.
org/10.1136/adc.2004.069120

23.	� Colquhoun SM, Carapetis JR, Kado JH, Reeves BM, 
Remenyi B, May W, et al. Pilot study of nurse-
led rheumatic heart disease echocardiography 
screening in Fiji-a novel approach in a resource-
poor setting. Cardiol Young. 2013;23(4):546–52. 
https://doi.org/10.1017/S1047951112001321

24.	� Engelman D, Kado JH, Reményi B, Colquhoun 
SM, Carapetis JR, Donath S, et al. Focused 
cardiac ultrasound screening for rheumatic 
heart disease by briefly trained health workers: a 
study of diagnostic accuracy. Lancet Glob Health. 
2016;4(6):e386–94. https://doi.org/10.1016/
S2214-109X(16)30065-1

300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343

344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387

https://doi.org/10.5830/CVJA-2018-022
https://doi.org/10.1038/nrcardio.2012.7
https://doi.org/10.1038/nrcardio.2012.7
https://doi.org/10.1017/S1047951115001857
https://doi.org/10.1017/S1047951115001857
https://doi.org/10.12816/0039456
https://doi.org/10.12816/0039456
https://doi.org/10.21037/cdt.2018.07.04
https://doi.org/10.21037/cdt.2018.07.04
https://doi.org/10.1038/s41598-019-53540-4
https://doi.org/10.1056/NEJMoa2102074
https://doi.org/10.1056/NEJMoa2102074
https://doi.org/10.5830/CVJA-2015-090
https://doi.org/10.5830/CVJA-2015-090
https://doi.org/10.1097/INF.0b013e3181a282be
https://doi.org/10.1097/INF.0b013e3181a282be
https://doi.org/10.1136/adc.2004.069120
https://doi.org/10.1136/adc.2004.069120
https://apps.who.int/iris/handle/10665/65864?locale-attribute=fr&locale=es
https://apps.who.int/iris/handle/10665/65864?locale-attribute=fr&locale=es
https://apps.who.int/iris/handle/10665/65864?locale-attribute=fr&locale=es
https://doi.org/10.1136/adc.2004.069120
https://doi.org/10.1136/adc.2004.069120
https://doi.org/10.1017/S1047951112001321
https://doi.org/10.1016/S2214-109X(16)30065-1
https://doi.org/10.1016/S2214-109X(16)30065-1

