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Introduction  

Acute rheumatic fever (ARF) is an inflammatory 

disease that occurs after insufficiently treated 

pharyngeal infection with group A beta 

hemolytic streptococci [1]. 

 

ARF is still considered an endemic disease in 

developing countries and one of the major form 

of chronic cardiac disease in child aged group. It 

accounts for 25-45 % of chronic cardiac disease 

in developing countries [2].  

 

The incidence of ARF is still high in developing 

 

countries (about 100-200) times greater than 

happened in developed countries. Predisposing  

factors are related to inadequate health care, 

overcrowding and poor education. The most 

common age affected in children is between 5-15 

years [3]. 

 

Over the last decades, ARF has significantly 

decreased in incidence in most developed  

countries due to improvement of socioeconomic 

condition and early initiation of penicillin in 

treatment of upper respiratory tract infection.4 
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Diagnosis of ARF is based on Jones criteria that 

was put in 1950 and modified twice  in 1965 and 

1992 by the American Heart Association which 

include major signs (i.e. carditis, polyarthritis, 

Sydenham chorea, erythema marginatum and 

subcutaneous nodule) and minor criteria (i.e. 

arthralgia, fever above 39 C, elevated acute 

phase reactant and prolonged PR interval on 

electrocardiography) [5-7]. 

 

To diagnose a case to have ARF, the patient 

must have two major signs or one major sign and 

two minor signs plus laboratory evidence of 

recentinfection [8,9]. 

 

Arthritis and carditis are the most common 

presenting symptoms in ARF, however carditis 

is responsible for morbidity and mortality of the 

disease while all other major symptoms resolve 

completely without any sequale [10,11].  
 

Material and Methods 

In this study, we performed a retrospective study 

for the medical records of children diagnosed 

with ARF according to Jones and modified Jones 

criteria that were admitted to pediatric 

department, Tanta University Hospital, Egypt 

between January 1982 and December 2011. The 

patients were referred from primary health 

clinics, private clinics, or through the emergency 

department of the hospital. 

 

The data recorded for every patient include: 

name, age, sex, address, socioeconomic state, 

presenting symptoms, cardiac involvement, 

investigations done, treatment given and family 

history of ARF. 

 

The diagnosis of ARF was based on clinical 

features and evidence of recent streptococcal 

infection. All the patients had cultures of the 

throat, anti-streptolysin O titre, erythrocyte 

sedimentation rates performed by standard 

methods. 

 

Standard ECG, two dimensional (2D) and 

Doppler echocardiography were done for all 

patients. The valvular disease in ARF was 

suggested clinically by the presence of an 

audible murmur and confirmed by 

echocardiography. We used an old fashioned 

echocardiography machine (Aloka) in our 

pediatric cardiology unit since 1980s till 2007 

where we depend mainly on M mode, 2D, 

Doppler study for diagnosis of cardiac affection 

then we replaced it by Vivid 7 (General Electric) 

version of echocardiography machine where 

better resolution and new modes were added e.g. 

tissue Doppler, 3 and 4 Dimensional 

echocardiography that helped much in diagnosis 

of cardiac affection of rheumatic cases. 

 

Arthritis was diagnosed by present of swelling, 

hotness of joints, and limitation in joint 

movement. Sydenham chorea diagnosis was 

based on the exclusion of other causes and forms 

of chorea and existence of arthritis and/or 

carditis together. Erythema marginatum, an 

uncommon manifestation, was found as a 

macular rash, coalescent with a serpiginous form 

and almost coppery pink at the border and light 

colored center, and it was mainly located on the 

trunk and inner surface of the proximal limbs.  

 

The patients were divided into 3 groups: The 

first group included patients from 1982-1991; 

The second group included patients from 1992-

2001; The third group included patients from 

2002-2011. 

 

Results 

During the 30 years study period, 2946 charts 

were found to fulfill Jones criteria of ARF and 

were included in the study analysis. The annual 

average number of new cases was 98 

patients/year with outbreaks at 1982, 1986, 1987, 

and 1991. The number of cases decreased 

significantly in the last 5 years reaching 8 

cases/year at 2011(Figure 1). 

 

Median age was 9 ± 3 years (range 3 to 16), 

There was a female predominance (F/M ratio 

was 1.2:1) as 1640 (55.6 %) were female., 79.67 

% of patients presented in the first 20 years 

while only 20.33% of patients presented in the 

last 10 years .  
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Figure 1.  Distribution of new cases with ARF through 30 years of study

 

Age at presentation varied from (3-16 years) 

with median of 9±3 years. Most cases presented 

between (5 and10 years) and this accounts for 

50.4% of patients, 45.5% of patients presented at  

 

 

the age of 11 to 15 years, 3.8% of patients 

presented in age less than 5 years while only 

0.2% of patients presented at age more than 15 

years (Table 1) (Figure 2). 

 

Table 1. Age distribution among children with ARF in the study 

 Group 1 

(1982-1991) 

Group 2 

(1992-2001) 

Group 3 

(2002-2011) 

Total 

(n) 

% 

Number of patients 1204 (40.9%) 1143 (38.8%) 599 (20.3%) 2946 100 

Less than 5 years 26 43 42 111 3.8 

5-10 years 682 548 255 1485 50.4 

11-15 years 496 552 297 1345 45.6 

More than 15 years ------ ------- 5 5 0.2 

    ANOVA test 

Mean ± SD 9.47 ± 2.59 9.76 ± 2.74 9.770 ± 2.99 F=7.713 <0.001 

Median (IQR) 9.427 (3.46) 9.71 (3.56) 9.99 (3.9)   

 

Clinical presentation 

Carditis was the most frequent clinical 

manifestation of ARF in our study as it was seen 

in 1441 cases (48.9%) followed by arthritis; 

1104 cases (37.5 %), Sydenham chorea; 145 

cases (4.9%), combined arthritis and carditis; 

193 cases (6.6%), combined carditis and chorea  

 

 

62 cases (2.1%), while the least presentation was 

carditis and erythema marginatum and was only 

detected in one case (0.03%) (Table 2)  

 

Among 1441 patients with carditis diagnosed 

clinically or by echocardiography, 796 were  
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Figure 2. Comparison between mean and SD of age regarding the three groups

 

female (55.2%), 645 were male (44.8%). 

35patients (2.4 %) had congestive heart failure 

and 621 children had involvement of more than 

one valve (43.1%). Isolated mitral valve 

regurgitation were detected in 624 patients   

 

(43.3%), isolated aortic valve regurgitation were 

detected in 160 patients (11.1%); double mitral 

lesion in 20 patients (1.4%), mitral stenosis in 

0.76 % (n = 11) and aortic stenosis in 0.34% (n = 

5) (Table 3).  

 

Table 2. Major manifestation of ARF over 30 years of the study 

 

 Group 1 

(1982-1991) 

Group 2 

(1992-2001) 

Group 3 

(2002-2011) 

Total 

(n) 

% 

Number of cases 1204 (40.9%) 1143 (38.8%) 599 (20.3%)   

Sex Female Male Female Male Female Male   

Number  690 514 633 510 317 282 2946 100 

Presenting symptoms: 

    Carditis 

    Arthritis 

    Chorea 

    Carditis and arthritis 

    Carditis and chorea 

    Carditis and skin 

 

318 

246 

70 

41 

14 

1 

 

253 

197 

31 

28 

5 

----- 

 

317 

235 

22 

38 

21 

------ 

 

253 

188 

12 

45 

12 

------ 

 

161 

123 

5 

18 

10 

------- 

 

139 

115 

5 

23 

----- 

----- 

 

1441 

1104 

145 

193 

62 

1 

 

48.9 

37.5 

4.9 

6.6 

2.1 

0.03 

 

Isolated polyarthritis, as the only major criteria 

was observed in 37.5 % patients (n = 1104). 

Combined arthritis and carditis were presented in 

193 cases (6.6%). 

 

Arthritis involved large joints e.g. the knees, 

elbows, wrists, hips and ankles. The arthritis was 

migratory in all cases. 

 

 

 

145 children (4.9 %) presented with the 

manifestation of isolated chorea. It was seen 

significantly more frequently in females (97/145 

= 66.9 %) than in male. Combined chorea and 

carditis were presented in 62 patients (2.1%). 

Erythema marginatum was found in only one 

case (0.03%). 
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Table 3. Pattern of valvular disease in 1441 
patient with carditis. 
 

Valvular lesion  Number  % 

 

Mitral valve regurgitation 624 43.3 

Aortic valve regurgitation 160 11.1 

Double mitral lesion 20 1.4 

Mitral stenosis 11 0.76 

Aortic stenosis 5 0.34 

Combined valve lesion 
        

1. Mitral and aortic  

regurgitation 

2. Mitral regurgitation 

with double aortic 

lesion 

3. Mitral, aortic and 

tricuspid regurgitation 

4. Mitral and tricuspid 

regurgitation 

5. Mitral, aortic, and 

pulmonary 

regurgitation 

6. Mitral, tricuspid, and 

pulmonary 

regurgitation 

621 
 

567 

 

34 

 

 

11 

 

6 

 

2 

 

 

1 

43.1 

Total 1441 100 
 

Discussion 

Despite a low prevalence of ARF in the 

industrialized countries, ARF is still a real 

problem in the third world like Egypt [12]. The 

decreased incidence of ARF in the world has 

been attributed to improved living conditions and 

medical care, the introduction of antibiotics and 

the changes in prevalence of rheumatogenic 

group A Streptococcus [13]. Although, we 

believe that poor social and economic factors 

and in particular bad housing conditions are the 

major reasons for that high rates found in the 

developing countries like Egypt, but also genetic 

predisposition, overcrowding and diminished 

access to primary health care should be kept in 

mind as other predisposing factors.  

 

During the study period, we have seen an 

average of 98 new cases of ARF/year with 

significant outbreaks at 1982, 1986, 1987, and 

1991.We reported an average rate of 120.4 new 

cases/year in the period 1982-1991, 114.3 

cases/year in 1992-2001 and 59.9 cases/year in 

2001-2011.  So the present study indicates that 

the average new cases of ARF was high at the 

beginning of the 1980s decade and had dropped 

markedly by the end of 2011. This apparent 

reduction in the number of new cases of ARF 

admitted to our hospital in the last few years 

probably reflects improving socioeconomic state, 

housing conditions, health care services, primary 

prevention of ARF by early detection, diagnosis 

and appropriate treatment of pharyngitis with 

antibiotics, and better health education of people 

about the association between sore throat and RF 

and the importance to complete antibiotic course 

to prevent rheumatic fever.  

 

Rheumatic fever is more frequent in the age 

between 5 and 15 years. It is uncommon under 

the age of 5 years and beyond the age of 15 

years.13 In our study, 96% of patients were aged 

between 5 and 15 years, and only 3.8% of 

patients were under the age of 5 years. This 

agreed with the results of Örün et al., [4]. Age 

between 5-15 years is still carrying the highest 

risk for ARF in Egypt because at these ages 

children are in schools which are badly 

ventilated and overcrowded and these favor the 

spread of streptococcal infection. In general, 

female gender was predominant in all RF 

presentations with a female to male ratio of 1.3:1 

that was similar to many other studies in which 

girls predominate [14].  

 

Carditis was the most common isolated major 

manifestation of ARF in our study and was seen 

in 48.9% of our patients; that was similar to the 

results observed by Bitar et al., [15] who 

reported very high incidence of carditis in their 

study. A less incidence was found in the study 

done by Al Qurashi, [16] who reported carditis 

in only 36% of patients with ARF. Among 1441 

patients with carditis diagnosed clinically or by 

echocardiography, thirty-five patients (2.4%) had 

congestive heart failure reflecting severe carditis. 

The most common valvular lesion was isolated 

mitral valve regurgitation that was detected in 
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624 patients (43.3 %), 621 children had 

involvement of more than one valve (43.1%), 

isolated aortic regurgitation were detected in 160 

patients (11.1%); This pattern of valvular 

involvement in our study was similar to the 

results of other works [16-18].  

 

The frequency of isolated polyarthritis in our 

study was 37.5 % of patients. Arthritis was 

associated with carditis in only 6.6% of patients. 

So, the total percent of children who had arthritis 

was 44.1%. The arthritis involved a few large 

joints e.g. the knees, elbows, wrists, hips, and 

ankles. The arthritis was migratory in all children 

with multiple joint involvements. Our result was 

similar to that reported by other workers  

[15,16,19].  

 

Isolated chorea was present in 4.9% of children 

with ARF and the ratio can rise to 7% if we 

added the cases that presented with combined 

chorea with carditis. That was similar to the 

results of Breda et al., who reported chorea in 

only 5.7% of patients presented with ARF. 

Diagnosis of isolated chorea was based on 

exclusion of other causes or chorea [17]. Most 

cases were treated with haloperidol in the first 20 

years of study then valproic acid proved to have 

a high success rate in reduction of symptoms of 

chorea in the last decade. All our patients who 

had initial attack of ARF with isolated chorea 

seem not to develop valvular lesion later on. 

Although our study involves a large number of 

ARF in children admitted to Tanta University 

Hospital, its retrospective nature and the 

evaluation of only hospitalized cases constitute 

limitation factors. It is even possible that the real 

annual number of new cases of ARF in our 

environment might be higher than the rate 

observed because we have only included 

hospitalized patients with ARF; so the number of 

new cases of ARF may have been 

underestimated if patients were managed without 

hospitalization or hospitalized in other secondary 

care centers surrounding Tanta University 

Hospital. Also, the results of the present study 

reflect the clinical picture of ARF in only one 

city from the third world. 

Conclusion 

Although, ARF has become a rare disease in 

industrialized countries, it continues to occur in 

the developing countries like Egypt, and is often 

associated with cardiac affection. The percentage 

of new cases of ARF is decreasing in Egypt due 

to improved socioeconomic state, better health 

services, early diagnosis and adequate treatment 

of pharyngitis; however, we need more efforts to 

eradicate the disease. Further studies are needed 

to identify the virulent factors and epitopes of 

rheumatogenic streptococcal strains as well as 

the genetic markers of predisposition to explain 

the differences in this clinical presentation.      

 

 

 

References 

1. Lennon D. Acute rheumatic fever. In: Cherry 

F, ed. Textbook of Paediatric Infectious 

Diseases, 5th ed. Baltimore, MD: WB 

Saunders; 2004, 413–26. 

2. Olivier C. Rheumatic fever-is it still a 

problem? Journal Antimicrob Chemother. 

2000; 45:13-21. 

3. Carapetis JR. Rheumatic heart disease in 

developing countries. N Engl J. Med.2007; 

357, 439–441. 

4. Örün UA,Ceylan Ö,BiliciM, et al. Acute 

rheumatic fever in the central antolia region 

of Turkey: a 30-year experience in a single 

center. Eur J Pediatr. 2012; 171:361-368. 

5. Anonymous. Guidelines for the diagnosis of 

rheumatic fever. Jones Criteria, update 

(1992). Special Writing Group of the 

Committee on Rheumatic Fever, 

Endocarditis, and Kawasaki Disease of the 

Council on Cardiovascular Disease in the 

Young of the American Heart Association. 

JAMA. 1992; 268:2069– 2073. 

6. Adnan SD, Ayoub E, Bierman FZ, et al. 

Guidelines for the diagnosis of rheumatic 

fever. Jones criteria, updated 1992. Special 

Writing Group of the Committee on 

Rheumatic Fever, Endocarditis, and 

Kawasaki Disease of the Council on 

Cardiovascular Disease in the Young, 

American Heart Association. Circulation. 

1993; 87:302–307. 



8 
 

 J o u r n a l  o f  P e d i a t r i c  S c i e n c e s  
 

2014;6;e220 

7. Olgunturk R, Canter B, Tunaoglu FS, Kula S. 

Review of 609 patients with rheumatic fever 

in terms of revised and updated Jones 

criteria. Int J Cardiol. 2006; 10:91–98. 

8. Stewart T, McDonald R, Currie B. Use of the 

Jones criteria in the diagnosis of acute 

rheumatic fever in an Australian rural setting. 

Aust N Z J Public Health. 2005; 29:526–529. 

9. Carapetis JR, McDonald M, Wilson NJ. 

Acute rheumatic fever. Lancet. 2005; 

366:155–168. 

10. Cleonice C, Mota C, Aiello VD. Rheumatic 

fever. In: Anderson RH, Baker EJ, Penny D, 

Redington AN, Rigby ML, Wernovsky G 

(eds) Pediatric cardiology, 3rd ed. Churchill 

Livingstone, Philadelphia, 2010. pp 1091–

1113 

11. Faheem M, Hafiuzullah M, Gul A, Jan H, 

Asghar Khan M . Pattern of valvular lesions 

in rheumatic heart disease.J P M I. 2007; 91: 

99-103. 

12. Ahmed AM. Prevalence of rheumatic fever 

and rheumatic heart disease in a group of a 

school childrenin Giza governorate and 

concomitant association with mitral 

regurgitation. J A C.2005; 16:693-699.  

13. Vinker S, Zohar E, Hoffman R, Elhayany A. 

Incidence and clinical manifestations of 

rheumatic fever: a 6 year community based 

survey. Isr Med Assoc J.2010; 12:78–81. 

14. Atatoa-Carr P, Lennon D, Wilson N. New 

Zealand Rheumatic Fever Guidelines Writing 

Group. Rheumatic fever diagnosis, 

management, and secondary prevention: a 

New Zealand guideline. NZ Med J.2008; 121 

(1271), 59–69. 

15. Bitar FF, Hayek P, Obeid M, Gharzeddine 

W, Mikati M, Dbaibo GS. Rheumatic fever 

in children: a 15-year experience in a 

developing country. Pediatr Cardiol. 2000; 

21:119–122. 

16. Al Qurashi M. The pattern of acute 

rheumatic fever in children: experience at the 

children’s. J Saudi  Heart  Assoc. 2009; 

21:215–220 

17. Breda L, Marzetti V, Gaspari S, Del Torto 

M, Chiarelli F, Altobelli E. Population-based 

study of the incidence and clinical 

characteristics of rheumatic fever in 

Abruzzo, central Italy, 2000-2009. J Ped. 

2012; 160:832-836. 

18. Hamza HS, Hassan NE, Attia WA, Dwidar 

OH. Echo pattern of different cardiac lesions 

among Egyptian rheumatic heart children. 

Res J Medicine & Med Sci.2013; 8:23-30. 

19. Yim D, Chidlow B, Tallon M, Woods S, 

Ramsay J. Twenty-three years experience of 

acute rheumatic fever in a tertiary hospital in 

Australia. Heart, Lung and Circulation.2010; 

19S: S254. 


