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Summary

Rheumatic fever and post streptococcal glomerulonephritis are common

sequelae of beta hemolytic streptococci among Bangladeshi children. The

occurrence ofthese serious complications of beta hemolytic streptococcal throat

infections are related to the epidemiology of group A beta hemolytic

streptococci. Little is known about the epidemiology of beta hemolytic

streptococci in Bangladesh. We have studied 6890 school boys and girls of

Narayangonj to find out the prevalence of beta hemolytic streptococcal
infections ofthroat. From them we selected 2175 children, who were suffering

from tonsillo-pharyngitis. This cross sectional study was conducted during
March-December 1999. All statistical analysis was done by using statistical

package SPSS windows version 8. The mean (SD) age of the children was
11.1(3.3) years. Four hundred and twenty eight isolates of beta hemolytic

streptococci were recovered from tonsillo-pharyngeal swab cultures obtained
from 428 children. Among the isolated beta hemolytic streptococci, 92(21.5 % )

belonged to group A, 5(1.2%) to group B, 14(3.3%) to group C and 317(74.4)%)
to group G. These findings demonstrated the predominance of group G
followed by A infection among school children. Therefore special attention

should be paid not only to group A but also to group G. Further studies to

determine prevalence of M serotypes are necessary.

Introduction

Rheumatic fever and post streptococcal

glomerulonephritis are common sequelae of
beta hemolytic streptococci (BHS) among

Bangladeshi children. Occurrence of these
serious complications ofBHS throat infection
is related to the epidemiology of group A
BHS (GABHS) and still it remain a major
puhl ic health problem despite their sensitivity

to penicillin. The GABHS is the most
common bacterial cause of pharyngitis. The
public health importance lies not only in its
frequency but also in the fact that it is a
precursor of two serious non suppurative
sequelae. Pharyngitis and tonsillitis are very
common in children aged 5 to I~yearsI. It
occurs. in endemic and at times in epidemic
form in closed institutional settings such as

I. Nallonal Center for Conlrol of Rheumatic Fever and Hearl Diseases. Sher-e-Bangla Nagar. Dhaka. 2. World

Health Organization. House 12. Road 7. Dhanmondi RA. Dhaka. 3. Institute of Nutrition and Food Science.
Univers1ty of Dhaka. Dhaka.
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schools, recruiting camps etc. Groups than
A, such as C and G have caused well-

documented epidemics of acute pharyngitis,
often associated with contaminated foods2.

Both groups G and C streptococci express
M proteins.1 and recent studies have
demonstrated that the group G proteins are
quite similar in structure and function to
those of group A organisms4. Moreover,
virulent human strains of group G
streptococci express a C5a peptidase enzyme
similar to that of group A streptococci5.
Acute glomerulonephritis has also been
described following group G streptococcal
infection6. The concept of nephrotogenicity
is being well accepted as because it has been
documented that a limited number of M

serotypes (12, 1,49, 18, 81) of group A are
related with the development of post

streptococcal glomerulonephritis. But the
concept of rheumatogenicity still remains
under the shadow of controversy as because
rheumatic fever is thought to follow
infections by wide range of M serotypes
(commonly types 1,3,5,6,14, 18, 19,24,27,
29) of group A. Therefore, epidemiology of
group A is important for better understanding

of pathogenesis of rheumatic fever.

Developing countries have widely differing
incidences of streptococcal diseases. Careful
and complete epidemiological data are not

available from all of the d~veloping countries
of the world. Little is known about the

epidemiology of BHS in Bangladesh. Rouf

et aF and Faruque et alxhave done studies in
school chi Idren of Dhaka city about 10 years
back. Recently Zaman et al9 and Ahmed et

al'o have reported a changing trend of BHS
using a Dhaka based hospital data. However,
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the situation outside of Dhaka is not known.

Therefore, it is necessary to examine the
current situation of BHS in other parts of
Bangladesh. The purpose of the present study
is to determine the prevalence of

streptococcal serogroups among school
children out side of Dhaka city.

Materials and methods

Subjects:

The study was carried out in primary and
secondary schools of Narayangonj town.
Children of all socioeconomic status from the'

nearby area attended in these schools. Twelve
schools were requested to cooperate in the
study and subsequently consent was obtained
from parents after explaining the purpose of
the study. Students of grade I to X were
participated in this study. The investigators

clinically examined students who were
attended the school on the day of
appointment. The study was done during
March-December 1999. The students who

fulfilled the following criteria were included
in the study: Presence of sore throat or

redness of tonsil and pharynx. Fever was not
a pre-requisite for inclusion. Children under
five years of age were excluded from the
screening because it was difficult to obtain
reliable information about soreness of the

throat during swallowing. This age group is--
not especially prone to rheumatic fever. Total
number of children was 6890 with ages 5 to
15 years. After clinical screening 2175
children were finally selected for laboratory
investigation.

Sample collection. culture and serogrouping:

Throat swabs were obtained by swabbing a
sterilecotton-tippedstick over both tonsils
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and posterior wall of pharynx. The swabs
were inoculated directly on blood agar plate
containing 5% defibrinated sheep blood. The

inoculated plates were then incubated
aerobically at 37°C for 24 to 48 hours. BHS

were presumably identified on the basis of
production of beta hemolysis (complete
transparency) around the colonies on blood
agar plate. BHS were separated and
inoculated in fresh blood agar plate for pure

isolation. From the pure growth of 24 hours,
a few colonies were taken in a vial containing
5 ml Todd- Hewitt broth culture and ~ncubated'

overnight at 37°C. After incubation, we
centrifuged the broth culture for 30 minutes
at 1500 rpm and discarded the supernatant.
The antigen was extracted into solution by
the actiop of an enzyme. Soluble antigen
was then added to a suspension of latex

particles coated with specially purified
rabbit antibodies to the group antigens for

grouping in toA,B, C,D,G and F (AVIPATH-
STREP from Omega Diagnostics Limited,
Scotland, UK).

All statistical analysis was done by using
statistical package SPSS windows version 8.

December 2003

Frquenc\ distribution and percentile
distribution are shown in the Table-I & II.

Results

Mean (SD) age of the children was 11.1 (3.3)

years. Boys and girls were similar in age and
there was no difference in sex specific

findings of'BHS (data not 'shown). There
were a total of 428 isolates of BHS. Age

specific distribution of different groups of
BHS is presented in Table-I. It was observed
that group G was the commonest group
followed by group A. Table-II showed that
the overall occurrence of the different sero-

groups of streptococci in throat was 4.6% for
group G, 1.3% for group A, 0.2% for group
C andO.l % for groupB (total 6.2%). Among
pharyngitis cases group G was 14.6%, group
A was 4.2%, group C was 0.6% and group B
was 0.2% (total 19.6%). The present study
favors the non-group A streptococci as major
etiological agents of tonsillo-pharyngitis
among children. As regards to the prevalence
of BHS in 428 isolates, 21.5% were group

A, 1.2% were group B, 3.3% were group C
and 74% were group G.

Table-I: Distribution of BHS groups according to age of children

Age (years) n n BHS groups Total
Total Clinical pharyngitis G A C B

5 592 42 28 7 I 0 36
6 321 64 18 2 0 0 20
7 385 99 16 8 0 0 24
8 688 198 32 9 2 0 43
9 490 146 14 13 2 I 30
10 925 325 42 13 3 0 58
II 872 334 45 5 2 I 53
12 928 457 46 to I 0 57
13 577 199 19 15 I I 36
14 488 130 22 7 I 2 32
15 624 181 35 3 I 0 39

Total 6890 2175 317 92 14 5 428
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Table-II: Prevalence (percentage) of beta
hemolytic streptococci (BHS) among children

BHS groups Among
Pharyngitis
cases
(n=2175)

14.6
4.2
0.6
0.2
19.7

Total

subjects
(n=6890)

4.6
1.3
0.2
0.1
6.2

BHS

G
A
C
B
All

cases

(n=428)

74
21.5
3.3
1.2
100

Discussion

It is well known that streptococcal infections
are common in children. The presence of
group A in upper respiratory tract may reflect
either acute infection or carrier state II.

Patients with true infection are at risk of

developing rheumatic fever and of spreading
the infection to close contactsl2. The

incidence rates of group A streptococcal
pharyngitis in our community is not precisely
known. To the best of our knowledge this
study is the first study to describe the
prevalence of BHS out side of Dhaka city.

In the present study, the isolation rate ofBHS

is 19.6% in pharyngitis cases. Rouf et aF
has found prevalence of BHS 33.0% and
group A 7.6% in asymptomatic school
children of Dhaka city. In another school
survey Faruque et alx has fO\lnd prevalence

rate of BHS was 22% and group A 4.2% in
children with sore throat. Our findings are
similar to the latter study (19.6% and 4.2%).

The isolation rate ofBHS grouping of present
study is similar to Indianl3.'4 but different
from Western15.16studies.Mostofthe studies
on upper respiratory tract infections have
focused on GABHS. However,group C, and
B BHS have also been linked to upper
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respiratory tract infection by seyeral
authorsJ7.lx. A number of outbreaks of

tonsillitis by BHS group G have been also
reported19.

Our study also indicates that non-group A
BHS also causes infections of throat. The

dynamics of streptococcal acquisition may
vary in different environments. Therefore, it
is necessary to investigate prevalence ofBHS
groups in different communities and

countri~s. Rheumatic fever or
glomerulonephritis control efforts continue
to emphasize that group A streptococcal
pharyngitis should be properly diagnosed and
appropriately treated. It is obvious that
identification of rheumatogenic strains
requires further study. We should know also
the prevalence ofM serotypes ofGABHS in
our population.

In conclusion, our study observed a
predominance of group G in our children with
tonsillo-pharyngitis. It stress the need for
sero-grouping of all BHS isolated from the

throat swab culture and sero-typing of group
A because such studies could-help in reducing
rheumatic fever and glomerulonephritis.

References

I. Carapetis JR, Currie BJ, Kaplan EL.
Epdemiology and prevention of group A
streptococcal infections: acute respiratory
tract infections, skin infections, and their
sequelaeat theclose ofthe twentieth century;
Clio Infect Dis 1999;28: 205 -10.

2. Bisno AL. Acute pharyngitis: etiology and
diagnosis. Pediatrics 1996;97: 949-54.

3. Efstrafieu A, Teare EL, McGhie D, Colma.n
G. The presence of M proteins in outbreak
strains of streptococcus equismilis T-type
204. J Infect 1989; 19: 105-11.

116



Banglade~ Med. Res. Counc. Bull

4. Collins CM, Kimura A, Bisno AL. Group G

streptococcal M protein exhibits structural

features analogous to class I M protein of

group A streptococci. Infect Immun.1992;
60: 3689-96.

5. Cleary pp, Peterson J. Chen C, Nelson C.
Virulent human strains of group G

streptococci express a C5a peptidase enzyme

similar to that produced by group A

streptococci. Infect Immun. 1991; 59:
2305-10.

6. Gnann JW, Jr Gray BM, Griffin FM, Jr
Dismukes WE. Acute glomerulonephritis
following group G streptococcal infection. J
Infect Dis. 1987; 156:411-2.

7. Raul' MA, Hassan MMM, Hossain M.

Mahmood RS, Yoshitake K, Haque KMHSS,

Kuno Y. Prevalence of streptococcus beta
haemolyticus among school children of

Dhaka city. Chest and Heart Bulletin 1991;
XV: 1-5.

8. Faruq QO. Rashid AKMS, Ahmed J, Waiz

A. Haque Kl'vIHSS, Rouf MA, Khan 5MB,

Khan TN. Prevalence of streptococcal sore
throat in the school children of Dhaka.

Bangladesh Med Res Counc Bull. 1995; 21:
87-94.

9: Zaman MM, Yoshiike N, RoufMA, Mahmud

S, Hassan MMM. Declining trend of
rheumatic fever observed in Bangladesh,

1991- 1997. Trop Doct 2001; 31: 169-70.

10. Ahmed J, Zareen S, Hassan MMM, Rouf
MA. Isolation and identification of beta

haemolytic streptococci in the National
Center for Control of Rheumatic Fever and

Heart Diseases during 1991 to 1998.
Bangladesh Journal of Pathology 200 I; 16:
3-4.

II. Report of a World Health Organization study

group. Rheumatic fever and rheumatic heart

Decemher 20m

disea' WHO, Geneva, Technical rcport No.
764, 1':.168.

12. Kaplan EL. The group A streptocOl;cal upper

respiratory tract carrier state: an enigma. J
Pediatr, 1980; 97: 337-45.

13. Agarwal SK, Shrivastava VK, Malik GK.

Streptococcal throat infection in urban school
children. Indian Pediatr.1981; 18: 797-800.

14. Narang P, Chaturvedi, Narain K, Dubey AP,

Mathur NB, Chatterjee G, Handa P. Study

of streptococcal prevalence and rheumatic
fever/rheumatic heart disease in 1053 rural

school children. Rheumatic fever and

rheumatic heart disease complex in India

present and future. Proceedings from all
Indian Symposium on RP/RHD complex in

India, 1983; p 67-72.

15. Tewodros W, Muhe L, Danicl E, Schalen C,

Kronvall G. A one-year study of

streptococcal in fecti ons and the ir

complications among Ethiopian children.

Epidemiol Infect 1992; 109: 211-25.

16. Brook I. Distribution of beta haemolyt ic

streptococc i in phary ngi ti s spec ime ns
obtained from children. Microbios 1983; 36:
169-72.

17. Chretien JH, McGinniss CG, Thompson J,

Delaha E. Garagusi VF. Group B bcta

haemolytic streptococci causing pharyngitis.
J Clin Microbiol 1979; 10: 263-6.

18. Cimoli N, MacCulloch L, Damm S. The

epidemiology of heta hemolytic non group

G streptococci isolated from the throats of

children over a one year period. Epidcmiol
Infect 1990; 104: 119-26.

19. Gerher MA, Randolph MF. Martin NJ.

Community widc outhreak of group G

streptococcal pharyngitis. Pediatrics 199 I;
87: 598-603.

117


