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Abstract  

Background:  Rheumatic fever is an inflammatory reaction  
that can develop as a complication of a Group A streptococcal  
infection. The role of Group C (GCS) and Group G (GGS) in  

disease burden is under recognized the present study is carried  

out to find the prevalence of GAS, GCS and GCS in throat  
of rheumatic families.  

Aim of Study:  Isto explore the frequency of beta-hemolytic  
streptococci Group A, C and G in the tonsillopharyngeal flora  
of individuals of families with a case of rheumatic fever and/  
or rheumatic heart disease.  

Patients and Methods:  This study was carried out on 20  
families of children with rheumatic fever and/or rheumatic  
heart disease chosen from children attending to Pediatric  
Clinic at Tanta University Hospital and El-Menshawe General  

Hospital in Gharbia governorate ten families have animals  

(cattle and/or birds) and ten families have not. Ten healthy  
families enrolled as controls five families have animals (cattle  
and/or birds) and five families have not.  

Results:  In our study (20%) of children in rheumatic  
families (cases and siblings) less than 18 years and (15.63%)  
of children of controls in the same age group were GAS  
positive and GCS was present in (1.67%) and it is absent in  
children of controls. As regarding GGS (5%) of children in  
rheumatic families and (3.13%) of children of controls in the  
same age group were GGS positive.  

Conclusion:  Our study concluded that Group A beta  
hemolytic streptococci is the most prevalent type of beta  
hemolytic streptococci compared to Group C and G strepto-
cocci in throat of children with ARF/RHD as well as their  
siblings.  
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Introduction  

RHEUMATIC  fever is a multisystem, immune-
mediated, inflammatory disease that occurs pre-
dominantly in childhood and adolescence and  
follows infection with the bacterium Streptococcus  

pyogenes [1] . ARF is characterised by non suppu-
rative inflammatory lesions in the heart, subcuta-
neous tissue and central nervous system [2] . Of the  
associated symptoms, only damage to valve tissue  
within the heart or Rheumatic Heart Disease (RHD)  
can become chronic condition leading to congestive  
heart failure, strokes, endocarditis and death [3] .  
There is strong evidence for the causative relation-
ship with S. pyogenes, including epidemiological  
data linking outbreaks of ARF following outbreaks  
of S. pyogenes pharyngeal infection [1] . Controlled  
clinical trials demonstrating that treatment of S.  
pyogenes pharyngitis reduces the risk of ARF by  
approximately 80% [4] . If supported by evidence  
of preceding Group A streptococcal infection, the  
presence of two major manifestation or one major  
and two minor indicates high probability of ARF.  
Failure to fulfill the Jones criteria makes the diag-
nosis unlikely but not impossible. Clinical judgment  
is required. The World Health Organization (WHO)  
follows the Jones criteria for the diagnosis of ARF,  
but possible recurrences require only two minor  
criteria plus evidence of recent streptococcal in-
fection [5] . Jones criteria include major criteria are  
as follows polyarthritis of predominantly large  
joints, carditis, skin and soft tissue changes (ery-
thema marginatum and subcutaneous nodules) and  

Sydenham's chorea. Minor criteria are as follows:  
Arthralgia, fever elevated ESR or CRP level and  
prolonged PR interval [6] . As regards diagnosis  
there is no single specific laboratory test to confirm  
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the diagnosis of ARF. Throat culture remains the  

criterion standard for confirmation of Group A  

streptococci the goals of treatment of rheumatic  

fever are to destroy Group A streptococcal bacteria,  

relieve symptoms, control inflammation and pre-
vent recurring episodes of rheumatic fever. Treat-
ment used for rheumatic fever include: Antibiotics,  

anti-inflammatory drugs. Surgical intervention  

required only to treat long term valvular cardiac  

complications of ARF [7] .  

Aim of the Work:  Is to explore the frequency  
of beta-hemolytic streptococci Group A, C and G  

in the tonsillopharyngeal flora of individuals of  

families with a case of rheumatic fever and/or  

rheumatic heart disease.  

Patients and Methods  

This study was carried out on 20 families of  
children with rheumatic fever and/or rheumatic  
heart disease chosen from children attending to  

Pediatric Clinic at Tanta University Hospital and  
El-Menshawe General Hospital in Gharbia gover-
norate during 2017 ten families have animals (cattle  

and/or birds) and ten families have not. Ten healthy  
families enrolled as controls five families have  
animals (cattle and/or birds) and five families have  

not.  

Inclusion criteria:  Families having history of  
rheumatic fever and or rheumatic heart disease in  

one member.  

Exclusion criteria:  Children received antibiotics  
within the previous two weeks before enrollment  

and immunocompromised children.  

Investigations included:  
A- Routine investigations: All laboratory investi-

gations were done as routine work up for all  

children and their families. ESR, ASOT, C-
reactive protein, Blood group test.  

B- Research work investigations:  Throat culture  
samples were collected from posterior oropha-
ryngeal wall and the tonsillary area bilaterally  

with a sterile cotton swab. Avoid touching the  
tongue cheeks and teeth with swab. This tech-
nique was standardized by the use of an illus-
tration of the anatomical area. The specimen  

were transported to the microbiology laboratory  
and examined without delay. Samples were  
inoculated on to 5% sheep blood agar. Plates  
were incubated in 37ºC in aerobic atmosphere  
for 48 hours. Growth of the bacteriae were  

checked twice after 24 and 48 hours. The sam- 

ples which had beta hemolytic streptococci were  

tested with 0.04 units of Bacitracin disc for  
susceptibility. All beta hemolytic streptococci  

were grouped according to Lancefield latex  

agglutination test ImmuLexTM Streptococcus  

Group Kit. Statens Serum Institut CO S, Artill-
erivej, 2300, copenhagen S, Denmar. A positive  
result in one of latex reagents identifies the  

group example if the there only a positive reac-
tion in the Group A latex reagent, the strain is  

a streptococcus Group A.  

Results  

Table (1) shows that there is no significant  

difference between studied groups except the sib-
lings of patients as compared with siblings of  

controls with (p-value=0.001 *) as the mean value  
of siblings of patients 12.87 while that of controls  

is 7.318.  

Table (2) shows that 16 (61.54%) of patients  

cases were blood Group A while 2 (20%) of control  

cases were blood Group A with significant increase  

in patients cases group (p-value=0.001 *). Compar-
ing different blood groups of patients cases shows  
also significant increase in blood Group A ( p-value  
<0.001*). There is no significant difference between  

patients and controls groups as regard blood groups  

B+, O+ and AB+.  

Table (4) shows that 121% 3 (5%) of patients  

(cases and sibling less than 18) were GGS positive,  

while 1 (3.13%) of control (case and sibling less  

than 18) were GGS positive. 1 (1.67%) of patients  

(cases and of control (cases and sibling less than  

18) were GCS positive.  

Table (1): Age distribution among the studied groups.  

Age  

Groups  
t-test  

Patients  
Mean ±  SD  

Controls  
Mean ±  SD  t  p-value  

Case:  

Range  5-15  6-15  –1.068  0.293  

Mean ±  SD  9.346±2.979  10.500±2.677  

Father:  

Range  29-54  32-45  0.631  0.534  

Mean ±  SD  40.889±7.707  39.200±4.566  

Mother:  

Range  24-50  30-43  –0.449  0.657  

Mean ±  SD  35.200±6.437  36.200±3.910  

Sibling:  

Range  2-30  3-13  3.409  0.00 1*  

Mean ±  SD  12.870±7.408  7.318±2.533  
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Table (2): Comparison between different blood groups of  

cases in rheumatic families and control families.  

Blood  
group 

 

Family's  

Groups  
Chi-square  

Patients  Controls  Total  
х2  p- 

value  
N % N % N % 

Case:  
A+  16 61.54  2 20.00  18 50.00  10.889  0.001*  
B+  4 15.38  3 30.00  7 19.44  0.143  0.705  
O+  2 7.69  1 10.00  3 8.33  0.333  0.564  
AB+  4 15.38 4 40.00  8 22.22  0.000  1.000  

Chi-Square:  

x2 
 

18.923  2.000  13.556  
p-value  <0.001*  0.572  0.004**  

Table (3): Comparison of GAS, GCS and GGS positive be-
tween studied groups.  

Culture  

Family's  

Groups  
Chi-square  

Patients  Controls Total  
х2  p - 

value  N  % N  % N  % 

Case:  
Negative  19  73.08  8  80.00  27  75.00  0.462  0.794  
GAS  6  23.08  2  20.00  8  22.22  
GGS  1  3.85  0  0.00  1  2.78  
GCS  0  0.00  0  0.00  0  0.00  

Father:  
Negative  16  88.89  10  100.00  26  92.86  1.197  0.274  
GAS  2  11.11  0  0.00  2  7.14  
GGS  0  0.00  0  0.00  0  0.00  
GCS  0  0.00  0  0.00  0  0.00  

Mother:  
Negative  19  95.00  9  90.00  28  93.33  0.268  0.605  
GAS  1  5.00  1  10.00  2  6.67  
GGS  0  0.00  0  0.00  0  0.00  
GCS  0  0.00  0  0.00  0  0.00  

Sibling:  
Negative  37  80.43  18  81.82  55  80.88  0.487  0.922  
GAS  6  13.04  3  13.64  9  13.24  
GGS  2  4.35  1  4.55  3  4.41  
GCS  1 2.17  0  0.00  1  1.47 

Table (4): GAS, GCS and GGS in cases and their siblings  
who are less than 18 years in rheumatic families  
and controls.  

Case and  
sibling  
<18 years  

Groups  
Chi-square  

Patients Controls Total 
х2  p - 

value  N  % N  % N  % 

GAS:  
Negative  48  80.00  27  84.38  75  81.52  0.265  0.607  
Positive  12  20.00  5  15.63  17  18.48  

GGS:  
Negative  57  95.00  31  96.88  88  95.65  0.176  0.674  
Positive  3  5.00  1  3.13  4  4.35  

GCS:  
Negative  59  98.33  32  100.00  91  98.91  0.539  0.463  
Positive  1  1.67  0  0.00  1 1.09  

Discussion  

In the present study, the age of patients ranged  

from 5-15 years old with mean value of 9.3 years.  

Most studies attribute this age of incidence to be  

repeated sore throat and streptococcal infection in  

school children [8,9] . Previous reports have indicated  
an association between ABO blood group and RF,  
but the results differ from one study to another. In  

the present work, when comparing the results of  

ABO blood group of rheumatic patients to that of  
control, a definite increase in A+ (61.54%) at  
expense of AB+, B+ and O+. Shoheib et al. [10]  
concluded that both A+ and B+ blood groups were  
more common in patients than in controls. In our  
study (20%) of children in rheumatic families  

(cases and siblings) less than 18 years and (15.63%)  
of children of controls in the same age group were  

GAS positive with no significant difference, this  

similar results in cases and controls is attributed  

to all cases already on long acting penicillin. Similar  

results were that of Zaoutis et al. [11]  in Pennsyl-
vania who reported that the percentage of GAS in  
throat of patient had pharengitis was (21.8%) of  

2085 patient, while in asymptomatic control group  
it was (14.9%) of 194 case Martin and Barbadora,  
12 their results of throat cultures were available  

for 231 persons; 36% of children with ARF and  
14% of family members were positive for GAS  
while in our study 23.08% of cases were positive  

for GAS and 8.18% of family members (siblings  
and parents) also were positive. According to Naik  

et al. [13]  in Karnataka the incidence of GAS among  
pharyngitis cases was (9.17%) of 218 patients  

while it was (7.31%) in controls. Different studies  
have quoted rates of the prevalence of GAS from  

throat culture of patients had pharengitis ranging  
from 2.8% to 40% [14-17] . While Asymptomatic  
Carriage rate of GAS in different reports ranging  

from 1.3% to 14.9%, [14,17,18] . Our study revealed  
that GCS was present in (1.67%) of children in  
rheumatic families (cases and siblings) less than  

18 years and it is absent in children of controls in  

the same age group were GCS positive with no  

significant difference. Similar results were that of  

Zaoutis et al. [14]  who recorded a low prevalence  
of GCS in cases with pharengitis and controls, the  

percentages were respectively (1.6%) and (0.5%),  

while in Spain, Group C streptococcus prevalence  

was 5.2% among children who had symptoms of  
tonsillopharyngitis [19] . As regarding GGS, in our  
study (5%) of children in rheumatic families (cases  

and siblings) less than 18 years and (3.13%) of  
children of controls in the same age group were  

GGS positive with no significant difference. Also  
Zaoutis et al. [11]  reported that GGS in cases with  
pharengitis was (1.5%) while it was (1.0%) in  
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asymptomatic controls. McDonald et al. [20]  report-
ed that throat carriage was 0.7% for GCS, 5.1%  
for GGS. In summary the frequency of GCS and  

GGS isolates from acute pharyngitis from different  
regions ranges from 0.7% to 6.24% and 3.74% to  

5.1%, respectively [19,21] . While Carriage rate of  
GCS and GGS from asymptomatic individuals  
ranging from (0.97% to 11%), and (2.4% to 11%)  

respectively [14,18] . The limitations in our study  
include inability to confirm presence of GGS and  

GCS in throat culture by serological tests which  

detect antibodies against these bacteria, another  

limitation is inability to differentiate between the  

animal and the human source of GGS and GCS  
positive cultures. These tests are difficult and done  

only in few laboratories in the world [22] .  

Conclusion:  

Our study concluded that Group A beta hemo-
lytic streptococci is the most prevalent type of beta  

hemolytic streptococci compared to Group C and  
G streptococci in throat of children with ARF/RHD  
as well as their siblings. And it is also the most  
prevalent type in throat of children of control  

families.  
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