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Abstract: 

Background: Rheumatic fever (RF) is a significant public health concern around the globe. Rheumatic heart 

disease (RHD) is the cardiac sequelae of untreated group A beta-hemolytic streptococcal infections. Although 

incidence rates are decreasing, the disease burden is significant in developing countries.  

Methods: This was a cross-sectional study conducted among 723 of studied children in Jeddah, KSA, aiming to 

assess the prevalence, treatment, and outcomes. Pre-designed questionnaires were filled by parents attending King 

Abdulaziz Hospital, Jeddah, KSA, and data was entered and analyzed using the Statistical Package for the Social 

Science (SPSS Inc. Chicago, IL, USA) version 23. Descriptive statistics were performed. Percentages were given for 

qualitative variables. The determinant factors were determined using the Chi-square test. P-value was considered 

significant if P < 0.05.  

Results: The prevalence was found to be 0.7% among studied children. All rheumatic children were males aged 4 – 

8 years. Improvement after treatment was reported among all rheumatic subjects and cardiac complications were 

reported by 60%.  

Conclusion: We conclude that 0.7% of children were diagnosed with RF, 100% of rheumatic children improved 

after treatment with a relatively high level of cardiac complications. Further studies and health awareness 

programs are recommended. 
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INTRODUCTION:

Congenital heart disease is the commonest cardiac 

illness in children [1]. However, acquired heart 

disease, particularly of rheumatic origin, remain to 

have significant issues in developing and 

underdeveloped countries. Acute rheumatic fever 

(ARF), with its varied and potentially devastating 

cardiac complication of rheumatic heart disease 

(RHD), has largely been eradicated from developing 

countries but continues to be a scourge mainly in 

poorly resourced areas of the world and also among 

the indigenous populations of some wealthy countries 

such as New Zealand and Australia [2]. Rheumatic 

heart disease (RHD) is a non-suppurative 

complication of group A Beta hemolytic 

streptococcal throat infection. It affects children and 

young adults in developing countries and most of 

these patients presents in heart failure and require 

surgical intervention [3]. Acute rheumatic fever 

(ARF) is the result of an autoimmune response to 

pharyngitis caused by infection with the sole member 

of the group A Streptococcus (GAS), Streptococcus 

pyogenes. ARF leads to an illness that is 

characterized by various combinations of joint pain 

and swelling, cardiac valvular regurgitation with the 

potential for secondary heart failure, chorea, skin and 

subcutaneous manifestations and fever [4]. The long-

term damage to cardiac valves caused by ARF, which 

can result from a single severe episode or from 

multiple recurrent episodes of the illness, is known as 

rheumatic heart disease (RHD) and is a notable cause 

of morbidity and mortality in resource-poor settings 

around the world.  Rheumatic fever, characterized 

primarily by carditis, chorea, and polyarthritis, occurs 

a minimum of 2–3 weeks after an episode of 

untreated or inadequately treated pharyngitis. Acute 

rheumatic fever does not cause lasting damage to the 

nervous tissue or joints. However, damage to heart 

valves can be irreversible and is worsened by repeat 

episodes of acute rheumatic fever [5, 6]. Permanent 

valvular damage, or rheumatic heart disease, 

increases the risk for infective endocarditis, stroke, 

heart failure, and premature death, and might 

necessitate valve replacement surgery [2].  

It is estimated that 12 million people worldwide are 

affected by rheumatic fever and rheumatic heart 

disease and two-thirds of these are children between 

the ages of five and fifteen, with 79% of cases from 

developing countries particularly those in the African 

continent [7]. Estimates from 2005 showed that most 

of the 15 - 19 million people affected by RHD 

worldwide were living in developing countries, and 

an estimated 233 000 people were dying annually 

from RHD [2].  

 

According to a World Health Organization (WHO) 

estimate over a decade ago, RHD affects children of 

school-going age with a prevalence of 5.7 cases per 

1000 school children. The prevalence varies from one 

region to another but it is known that the rates are 

still high in sub-Saharan Africa compared with the 

Western countries [8]. Primary episodes of ARF 

occur mainly in children aged 5 -  15 years and are 

rare in children under 5 years of age [9]. contrary to 

the previous belief that RF occurs usually in 5–15 

years' age group, a study from the National Center for 

Control of Rheumatic Fever and Heart Diseases 

(NCCRFHD) has reported that rheumatic fever (RF) 

commonly happens in 5–22 years' age group in 

Bangladesh [10].  Acute rheumatic fever is no longer 

a nationally notifiable disease in the United States, 

and its annual incidence in the continental United 

States declined in the late 20th century to 

approximately 0.04–0.06 cases per 1,000 children 

[11]. In Bangladesh, another study found that the 

overall prevalence of RF and RHD Bangladesh was 

0.9 per 1000 Bangladeshi children aged 5–19 years 

[12]. Indian studies (having children of a similar 

background as Bangladeshi children) reported 

prevalence from 1.4 to 2.9 per 1,000 [13, 14].  In 

compare to Indian studies there was a decline in 

RF/RHD prevalence in Bangladesh population. Over 

the last three-decade, substantial social and economic 

development in Bangladesh has occurred and 
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indicators for human development have shown 

positive trends [15]. The overall improving sanitary 

condition might have caused lower throat infection in 

the community. Also, there is an improvement in the 

awareness about RF and early treatment of sore throat 

by the physician which might have contributed to the 

lowering of cases of RF & RHD. However, Rizui et 

al screened 9430 people in rural Pakistan reported a 

high rate of RHD; he found 54 cases of RHD 

(5.7/1000) [16]. A systematic review conducted in 

South Africa revealed a high prevalence of RHD, 

with up to 20.2 per 1,000 children with asymptomatic 

RHD in some regions in that country [17]. In Nigeria, 

the prevalence rates vary from region to region with 

some centers reporting rates of 12.4 per 1,000 

children seen in the hospital [18]. According to a 

WHO report, Africa is one of the regions with the 

highest prevalence of RHD and the rate doesn't 

appear to be decreasing compared to regions like the 

European countries where it is almost extinct [8].  

 

As regards risk factors of Rheumatic fever; in relation 

with age the incidence of initial cases of ARF is 

highest in children aged 5–14 years, although first 

episodes do occur in younger children, with reported 

cases of ARF in those as young as 2–3 years old [19]. 

Although cases in people >30 years of age are rare, 

Initial episodes can also occur in older adolescents 

and adults. In most populations, ARF is equally 

common in males and females. However, RHD 

occurs more commonly in females, with a relative 

risk of 1.6 to 2.0 compared with males. In addition, 

these sex differences might be stronger in adolescents 

and adults than in children [20]. The reasons for this 

association are not clear, but intrinsic factors such as 

greater autoimmune susceptibility, as observed in 

systemic lupus erythematosus and extrinsic factors 

such as greater exposure to GAS infection in women 

than in men as a result of closer involvement in child-

rearing might explain this difference [21].  

 

The diagnosis of RF is made using clinical criteria 

(the Jones Criteria) and by excluding other 

differential diagnoses. The diagnosis of ARF is made 

when the patient presents with two major 

manifestations or one major manifestation and at 

least two minor manifestations [22]. The most 

common presenting features of ARF are arthritis 

(75% of patients) and fever (>90% of patients). The 

arthritis of ARF is the most difficult diagnostic 

challenge because of the large number of differential 

diagnoses, especially in patients who present with an 

initial mono-arthritis. The arthritis of ARF is highly 

responsive to anti-inflammatory drugs (aspirin and 

NSAIDs) and if the patient does not respond within 

48–72 hours alternate diagnoses should be 

considered. Carditis occurs in >50% of patients with 

ARF and cardiomegaly occurs when there is 

moderate or severe valvular regurgitation. Since 

publication of the previous Jones Criteria in 1992, 

new data have been published on the use of Doppler 

echocardiography in diagnosing cardiac involvement 

in ARF [23]. On the basis of these results, 

echocardiographic evaluation for all patients who are 

suspected of having ARF is a new recommendation 

that has been included in the 2015 Jones Criteria.  

 

The priorities in management of ARF relate to 

eradication of GAS from the throat, symptomatic 

treatment of arthritis and/or arthralgia and 

management of carditis and/or heart failure. The 

eradication of ARF/RHD is a complex process that 

needs to be addressed at various levels. These include 

education of vulnerable communities about the 

disease, provision of easy access to medical care, and 

increasing the availability of free penicillin to treat 

group A streptococcal pharyngitis and for secondary 

prophylaxis against further attacks of ARF in patients 

with established RHD. Antibiotics can prevent acute 

rheumatic fever if administered no more than 9 days 

after symptom onset. Long-term benzathine penicillin 

G (BPG) injections are effective in preventing 

recurrent acute rheumatic fever attacks and are 

recommended to be administered every 3–4 weeks 

for 10 years or until age 21 years to children who 

receive a diagnosis of acute rheumatic fever [6]. Just 

as important is to address poverty and overcrowding, 

which are associated with high levels of ARF and 

RHD, as improvement in socioeconomic conditions 

has also been shown to promote the control of ARF 

[24]. There is no doubt that rheumatic heart disease 

still remains a cause of morbidity and mortality in 

low and middle income countries, despite its 

eradication in developed societies. 

 

Objectives: 

This study will be conducted to estimate the 

prevalence, treatment and complications of rheumatic 

fever among children of different regions of Saudi 

Arabia.  

 

Research questions: 

1.What is the prevalence of post-streptococcal 

rheumatic fever among children in Saudi Arabia? 

2. How well are the patients complied to treatment? 

3. What are common complications of rheumatic 

fever in Saudi Arabia?  

 

SUBJECTS & METHODOLOGY: 

Study design and setting:  
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A cross-sectional study was carried out in Jeddah, 

Saudi Arabia. The study was done during the period 

from July to September 2019.  

 

 

Sampling and Data collection:  

The targeted population was Saudi citizens attending 

King Abdulaziz Hospital, Jeddah who match the 

inclusion criteria. Pre-designed disseminated 

questionnaire was distributed for data collection 

throughout the two-months period (July – August 

2019).  

 

Inclusion criteria: participants enrolled in the study 

were adults, married, had children, currently aged 12 

years or less, and completed correct filling of the 

form. 

Exclusion criteria: participants who were not willing 

to participate, whose children had chronic diseases or 

congenital anomalies.   

 

Data collection tools: 

A pre-designed questionnaire has been distributed 

among the targeted population and was filled by 

participants after a brief introduction and explanation 

of the aims and objectives of the research to the 

participants.  Sampled participants filled out the self-

reported predesigned questionnaire to collect 

socioeconomic and data related to rheumatic fever 

including: 

 Socio-demographic characteristics of the 

participants including age, educational status, 

monthly income, and employment. 

 Data regarding rheumatic fever, history, 

treatment and complications.  

 

Sample size:  

We expected a high response rate, however, we 

eliminated all invalid, incomplete responses or any 

responses that did not match the inclusion criteria 

with a total of 723 participants. 

 

Data management and Statistical analysis:  

The collected data was entered and analyzed using 

the Statistical Package for the Social Science (SPSS 

Inc. Chicago, IL, USA) version 23. Descriptive 

statistics were performed. Percentages were given for 

qualitative variables. The determinant factors were 

determined using the Chi-square test. P-value was 

considered significant if P < 0.05. 

 

Ethical considerations:  

The participants will be informed that participating is 

completely voluntary. All the participants will 

understand that their data will be dealt with 

confidentiality. No names will be written in the forms 

and the data will be kept safely. 

 

RESULTS: 

Table 1: Shows Socio-demographic characteristics of 

the studied children; the study included 723 subjects, 

390 (53.9%) of were males. The majority of children 

(40.9%) were aged 4 – 8 years, followed by below 4 

years (37.9%), and 8 – 12 years (20.7%). Most of the 

mothers (73.2%) and fathers (62.5%) had a university 

degree. Most of the fathers were occupied (92.9%), 

while only 51.9% of the mothers were occupied. One 

third of the families (34.0%) had a monthly income 

of 5000 – 1000 SAR, and about two-fifths (43.0%) of 

the families lived in a first floor apartment. Only 5 

(0.7%) of children were diagnosed with Rheumatic 

Fever. 

 

Table 2: Shows socio-demographic characteristics of 

the rheumatic children (n=5). All the children were 

males, currently aged from 4 to 8 years whose fathers 

and mothers are occupied and had a monthly family 

income of 5000 – 10000 SAR. Three of them were 

living in a ground floor apartment, while 2 were 

living in a second floor apartment.  

 

Table 3: Shows the symptoms experienced by the 

subjects, family history and age of onset. Two out of 

five reported a positive family history. Age of onset 

was reported 2, 3 and 4 years by 2, 2, and 1 subjects, 

respectively. Fever, joint pain, tonsillar enlargement, 

and malaise were reported among all 5 subjects. 

Other lymph nodal enlargement, upper respiratory 

tract infection, recurrent headache, nausea, and 

vomiting were symptoms reported by 2 out of 5 

rheumatic children. While 3 subjects reported skin 

rash, and abdominal pain. 

 

Table 4: Shows treatment and outcomes among 

rheumatic children (n=5). Long acting penicillin was 

used by all 5 subjects, while only 2 used anti-

inflammatory medications. All 5 were improved after 

treatment. Cardiac hypertrophy was reported as a 

complication by 3 children.  
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Table (1): Socio-demographic characteristics of the participants (N=723). 

Variables 
Frequency 

(N=723) 
Percent 

Sex   

 Male 390 53.9 

 Female 333 46.1 

Age groups of the children   

 - 4 years 274 37.9 

 - 8 years 296 40.9 

 - 12 years 150 20.7 

 More than 12 years 3 .4 

Mother’s education   

 Primary or illiterate 33 4.6 

 Preparatory  158 21.9 

 Secondary  3 .4 

 University degree 529 73.2 

Father’s education   

 Primary or illiterate 35 4.8 

 Preparatory  175 24.2 

 Secondary  61 8.4 

 University degree 452 62.5 

Mother’s occupational status   

 Occupied 375 51.9 

 Non-occupied 348 48.1 

Father’s occupational status   

 Occupied 672 92.9 

 Non-occupied 51 7.1 

Family monthly Income (SAR)   

 5000 or less 164 22.7 

 5000 – 10000  246 34.0 

 10000 – 20000  142 19.6 

 20000 or more 171 23.7 

Residency level   

 Ground floor 160 22.1 

 First floor 311 43.0 

 Second floor 148 20.5 

 Third floor and higher 104 14.4 

Diagnosis of rheumatic fever    

 Yes 5 .7 

 No 718 99.3 
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Table (2): Socio-demographic characteristics of the patients (N=5). 

Variables 
Frequency 

(N=5) 
Percent 

Sex   

 Male 5 100.0 

 Female 0 0.0 

Age groups of the children   

 - 4 years 0 0.0 

 - 8 years 5 100.0 

 - 12 years 0 0.0 

 More than 12 years 0 0.0 

Mother’s education   

 Primary or illiterate 0 0.0 

 Preparatory  3 60.0 

 Secondary  0 0.0 

 University degree 2 40.0 

Father’s education   

 Primary or illiterate 0 0.0 

 Preparatory  0 0.0 

 Secondary  0 0.0 

 University degree 5 100.0 

Mother’s occupational status   

 Occupied 5 100.0 

 Non-occupied 0 0.0 

Father’s occupational status   

 Occupied 5 100.0 

 Non-occupied 0 0.0 

Family monthly Income (SAR)   

 5000 or less 0 0.0 

 5000 – 10000  5 100.0 

 10000 – 20000  0 0.0 

 20000 or more 0 0.0 

Residency level   

 Ground floor 3 60.0 

 First floor 0 0.0 

 Second floor 2 40.0 

 Third floor and higher 0 0.0 
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Table (3): History and symptoms of RF among patients (n=5) 

Variables 
Frequency 

(N=5) 
Percent 

History 

Age of onset   

 2 years 2 40.0 

 3 years 2 40.0 

 4 years 1 20.0 

Family history of Rheumatic fever   

 Yes 2 40.0 

 No 3 60.0 

Symptoms 

Fever   

 Yes 5 100.0 

 No  0 0.0 

Joint pain   

 Yes 5 100.0 

 No 0 0.0 

Tachycardia   

 Yes 0 0.0 

 No 5 100.0 

Chest pain   

 Yes 0 0.0 

 No 5 100.0 

Skin rash   

 Yes 3 60.0 

 No 2 40.0 

Lymph node enlargement   

 Yes 2 40.0 

 No 3 60.0 

Dysphagia   

 Yes 2 40.0 

 No 3 60.0 

Upper respiratory tract infections   

 Yes 2 40.0 

 No 3 60.0 

Tonsillar enlargement   

 Yes 5 100.0 

 No 0 0.0 

Abdominal pain   

 Yes 3 60.0 

 No 2 40.0 

Nausea and vomiting   

 Yes 2 40.0 

 No 3 60.0 

Recurrent headache   

 Yes 2 40.0 

 No 3 60.0 

Malaise   

 Yes 5 100.0 

 No 0 0.0 
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Table (4): Treatment and outcomes of RF among patients (n=5) 

Treatment   

Anti-inflammatory drugs   

 Yes 2 40.0 

 No 3 60.0 

Anti-epileptic drugs   

 Yes 0 0.0 

 No 5 100.0 

Long acting penicillin (monthly)   

 Yes 5 100.0 

 No 0 0.0 

Improvement after treatment   

 Yes 5 100.0 

 No 0 0.0 

Complications   

 Cardiac hypertrophy 3 60.0 

 No complications 2 40.0 

 

DISCUSSION: 

Rheumatic fever (RF) and rheumatic heart disease 

(RHD) are major causes of death and disability in 

developing countries. Acute rheumatic fever (ARF) is 

an inflammatory disease of the heart, joints, CNS, 

and subcutaneous tissue that develops after a 

pharyngeal infection by one of the group A beta-

hemolytic streptococci (Streptococcus pyogenes) 

[25]. RF is an autoimmune disease follows infection 

with the bacterium Streptococcus pyogenes, 

predominantly affects children aged between 5 and 

15 years, with the peak incidence of first episodes 

occurring at age 12 years [26]. It is considered one of 

the most common causes of acquired heart disease in 

children and young adults all over the world [27]. 

ARF leads to an illness that is characterized by 

various combinations of joint pain and swelling, 

cardiac valvular regurgitation with the potential for 

secondary heart failure, chorea, skin and 

subcutaneous manifestations and fever [4]. It is 

estimated that 12 million people worldwide are 

affected by rheumatic fever and rheumatic heart 

disease and two-thirds of these are children between 

ages of five and fifteen, with 79% of cases from 

developing countries particularly those in the African 

continent [5]. This cross sectional study was 

conducted among 723 of studied children, KSA. The 

study aimed to estimate the prevalence of RF among 

children and its management and outcomes. 

 

According to a World Health Organization (WHO) 

estimate over a decade ago, RHD affects children of 

school going age with a prevalence of 5.7 cases per 

1000 school children [8]. As regards to prevalence, 

our study found that 0.7% of cases had diagnosed 

with rheumatic fever. The last large study of the 

disease in Saudi Arabia was published in 1991; this 

showed a high prevalence of rheumatic fever of 0.3 

per 1000 and the prevalence of chronic rheumatic 

heart disease of 2.8 per 1000, giving an overall rate of 

3.1 per 1000 school children 6–15 years old [28]. In 

the city of Aden, Yemen, a cross‐sectional case‐

finding survey of RF was conducted in 6000 school‐

children aged 5–16 years reported that the prevalence 

of RF was 36·5/1000 school‐children, which is one of 

the highest reported among school echocardiography 

surveys in the world [29]. Also, a systematic review 

conducted in South Africa revealed a high prevalence 

of RHD, with up to 20.2 per 1,000 children with 

asymptomatic RHD in some regions in that country 

[17]. In Nigeria, another study found that the 

prevalence rates vary from region to region with 

some centres reporting rates of 12.4 per 1,000 

children seen in the hospital [18]. In Zimbabwe, a 

cross-sectional survey was carried out in which 

consecutive children aged 1 - 12 years found that the 

overall case rate of ARF/RHD among children aged 1 

- 12 years was high at 11.9/1 000 [30]. Another study 

was conducted in Bangladesh, found that overall 

prevalence of RF and RHD Bangladesh was 0.9 per 

1000 Bangladeshi children aged 5–19 years [12]. In 

Australia, New Caledonia, another study reported that 

the prevalence of RF was 8.9 cases per 1000 [31]. 

Today, the disease has almost disappeared in 

industrialized countries. Prevalence rates in different 

countries are difficult to compare because of 

differences in the ages of the populations studied and 

in the methodologies of the surveys.  

 

The diagnosis of ARF is made when the patient 

presents with two major manifestations or one major 

manifestation and at least two minor manifestations 
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[22]. The most common presenting features of ARF 

are arthritis (75% of patients) and fever (>90% of 

patients). 

 

According to symptoms of rheumatic fever, we found 

that all of cases 100% reported fever, tonsillar 

enlargement, malaise and joint pain followed by skin 

rash, abdominal pain reported by 60% for each of 

them. Lymph node enlargement, dysphagia, upper 

respiratory tract infections, nausea and vomiting and 

recurrent headache reported by 40% for each of them. 

No one reported tachycardia or chest pain. In contrast 

to our results, another study found that ESR was the 

most common manifestation in (94%) of cases 

followed by fever 83%, arthritis 77% and carditis 

53% [32]. 

 

The priorities in management of ARF relate to 

eradication of GAS from the throat, symptomatic 

treatment of arthritis and/or arthralgia and 

management of carditis and/or heart failure. 

Antibiotics can prevent acute rheumatic fever if 

administered no more than 9 days after symptom 

onset. Long-term benzathine penicillin G (BPG) 

injections are effective in preventing recurrent acute 

rheumatic fever attacks and are recommended to be 

administered every 3–4 weeks for 10 years or until 

age 21 years to children who receive a diagnosis of 

acute rheumatic fever [6]. Our study reported that all 

cases had taken long acting penicillin (monthly) 

followed by 40% take anti-inflammatory drugs. All 

cases had improved after treatment and 60 % of them 

had cardiac hypertrophy. Similar to our findings, 

another study reported that all the children were 

placed on intramuscular (IM) benzathine penicillin, 

1.2 million units every 21 days, 82% of cases had 

received aspirin [32]. However, another study 

reported that Penicillin was administered 

intramuscularly in (78.8%) of cases, oral macrolides 

(erythromycin, clarithromycin, azithromycin) were 

administered (17.6%) and the majority (91.8 %) used 

Nonsteroidal anti-inflammatory drugs [33]. 

 

CONCLUSION: 

We conclude that 0.7% of children were diagnosed 

with RF, 100% of rheumatic children improved after 

treatment with a relatively high level of cardiac 

complications. Further studies and health awareness 

programs are recommended. 
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