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Summary :

Beta Haemolytic Streptococcal (BHS)infections and their sequelae Rheumatic
Fever (RF)and Glomerulonephritis (GN)have a world wide distribution and so pose an
important health problem. Reports show that there is considerable variation in the
number of isolations from different groups. Present study intended to find outthe health
status of the school children in relation to streptococcal throat infection, in Dhaka
Cantonment. Itwas a cross sectional, observational study. During one year period total
six hundren and one (601)children were examined from one school of DhakaCantonment.
Pre"alence of streptococcus was found to be 22% among the study population with
highest rate (67%)for group-G among BHS positive cases. True streptococcal infection
was found in 8.7% cases & 2.2% cases were true GABHSpositive cases. GABHSwas
significantly higher in large size families. Females and children from lower socio-
economic group were at higher risk. Females and cf1i1drenof large families may require
special attention regarding prevention of streptococcal infection and RFIRHDprevention
programme.

Introduction:

Streptococcal infections and their
sequelae (rheumatic fever and acute
glomerulonephritis) are important health
problemsinBangladesh.Inviewofthe serious
consequences ofthese disorders, the control
of streptococcal infections is nowconsidered
aworthwhilegoal inpublichealth1.Attachment
of bacteria to mucosal surface is the initial

event in the pathogenesis of most infectious
diseases. Streptococci cause many
suppurative and non-suppurative diseases.
Specific biological properties of group A beta
haemolytic streptococcus (GABHS) permit
the organism to adhere to the mucosa of

upper respiratory tract and to cause
pharyngitis and tonsillitis. M-protein confers
resistance to phagocytosis. Although much
have been learned about GABHS during the
past decades, the specific characteristics
that make it an initiating agent for rheumatic
fever (RF) remains unknown2.

Streptococcal infection leaves its
footprints in the serum through antibodies
(like ASO) for quite long time. By measuring
those antibodies the presence of
streptococcal infection can be detected.
The antibody titre depends upon the site
and severity of infection as well as the time
elapsed between occurrence of infection
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and collection of serum. The ASO antibody
response following a skin infection is much
lower than after a throat infection, possibly

due to inhibition of streptolysion 0 by skin
lipids. This could be one of the reasons why
streptococcal skin infection dose not cause
RF3.

Strategies for prevention of
rheumatic heart diseases (RHD) must be
worked out on the basis of the epidemiology
of streptococcal sorethroat. The
epidemiological features vary in different
parts of the world and need to be studied in
the context of a particular community. The
objective of this study was to detect the
status of BHS infection in throat of children
and the role of environmental factors in the
dentified status. It will focus on the suitable

way of improving prevention and control of
streptococcal infection in our community.

Materials and Methods:

A total of 601 children from Shahid

Anwar High School located in Dhaka
Cantoment Areas, were selected for this

laboratory based cross sectional
observationalstudy. Followingvariableswere
included:

1. Age (as per school record)
2. Sex

3. Familysize.Familieswith 7-15 members
were considered as large ones while
those with.:::;6 members as small ones.

4. House type
5. Sore throat at present
6. Past history of sore throat
7. Socialstatus(determinedby possession

of VCRNCP andfacility for useofprivate
car either own or from office). Families

December 1995

possessing VCRNCP and with access
to a car were considered to bebelonged
to high status. Low status meant
absenceofandaccesstocar.The socio-
economic status of all these families are

higher than the average Bangladeshi
people. So this is an arbitrary
classification to compare the situation
among the students of this school only.

8. Tonsil.

9. ASO titre: determined by latex
agglutination technique using
"REUMAGEN ASL" kit of Biokit S.A.

Company of Barcelona.
10. Group. Throat swabs were plated on

5% sheep blood agar and incubated for
18-24 hours to identify streptococcus
and for subsequent grouping. Beta
haemolytic streptococcal (BHS)
grouping was done by "AVISTREP" kit
(latex agglutination test for grouping
streptococcal isolates) of Omega
Diagnostics Limited, Alloa, UK.

Sample Collection:Concerned personswere
well informedat leastonedaybeforecollection
of the throat swab and blood to ensure

attendance of the children in empty stomach
and without washing their mouth and teeth
on the day of investigation. Throat swab was
collected by a sterile swab stick without
touching any part of mouth except tonsil and
posterior pharyngeal wall. The stick was then

submerged in individual containers filled with
the transport medium and was sent to the
laboratory within 2 hours of collection.

Results :
Six hundred and one children of

Shahid Anwar High School were examined
between July and September '93. Mean age
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of the children was 8.8:t1.7 years. Eighty-two
percent of them were of 5-10 years age
group. Participation was almost equal in all
classes with a little higher participation from
class 3 and 4. Guardians of 91% of the

children were service holders.Only 9% of the
children belonged to businessman families.
Majority (62.7%) of the children of the study
area (i.e., primary section of the school) were
female (Table-I).

Table - I : Age and sex distribution of the children (N=601)

Throat swab cultures revealed that

approximately 22% (132/601) children had
streptococcus beta haemolyticus (BHS) in
their throat, of which 4.2% were harbouring
GABHS (Table-II). Among BHS isolates
18.9% (25/132) were GABHS & 67.4% (89/
132)were gr-G streptococci. 19.2% (95/494)

and 34.6% (37/107) of children of 5-10

years and 11-15 years age group
respectively were BHS positive. The relative
risk of having BHS throat infection was 1.8
times higher in 5 -10 years age group. The
difference between two groups was
statistically significant (X2=11.21, p<0.001).

Table- II: Distribution of BHS by AGE group. (N=601)

22.3% (84/377) female were BHS
positive in comparison to 21.4% (48/224)
male children of that school. Females are at

slightly higher risk (Odd ratio to 1.34) of
harbouringBHS intheir throat. The difference

was not significant (p> 0.10) (Table-III).
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Age (Yr) Male Female Total No. TQtal%

05-1 0 217 277 494 82.2
10-1 5 7 100 107 17.8

Total 224 377 601

(37.3%) (62.7%) 100

Age group Children BHS positive cases Total Total

having %
Years no bact. Gr-A Gr-B Gr-C Gr-G

5-10 399 16 12 6 61 494

80.80% 95 (19.2%) 100% 82.2

11-15 70 9 - - 28 107
17.8

65.4% 37 (34.6%) 100%

Total 469 25 12 6 89 601
Cases 4.2% 2.0% 1.0% 14.8% 100

(78% ) 132 (22.0%) 100%
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Table - III: Distribution of BHS by sex of children. (N=601)

22.6% (36/159) of the children
belonging to large families were BHS
positive in comparison to 21.7% (96/442) of
those belonging to small families. Children
of larger families were at a higher risk (RR
1.05) for BHS infection but the difference
was not .significant (X2=0.02, p>0.80,).

Prevalence of GABHS was significantly
higher (p<0.01) among children of larger
families than smaller families i.e., 8.2% (13/
159) and 2.7% (12/442) respectively.
Prevalenceof group-G was higher in smaller
families though the difference was not
significant. (Table-IV).

Table- IV : Distribution of BHS by family size (i.e. total family member). (N=601)

Approximately 5% (30/601) of
children belonged to families of higher
socio-economic status. Of them 10% (3/30)
had BHS in their throat. Gr-G was the only

BHS inhigher status group. Rest (95%) of the
children belonged to families of lower socio-
economic status. Of them 22.6% (129/571)
had BHS. Prevalence of both GABHS & groG
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Sex Children BHS positive cases Total Total

having
no bact. Gr-A Gr-B Gr-C Gr-G 0/0

Male 176 4 3 3 38 224

37.3

(78.6%) 48(21.4%) 100%

Female 293 21 9 3 51 377

62.7

(77.7%) 84 (22.3%) 100%

Total 469 25 12
I

6 89 601. 100

Family Children BHS positive cases Total Total

member having %

no bact. Gr-A Gr-B Gr-C Gr-G

3-6 members 346 12 12 6 66 442

73.5

(78.3%) 96(21.7%) 100%

7-15 members 123 13 - - 23 159
24.6

(77.4%) 36 (22.6%) 100%

Total 469 25 12 6 89 601 100
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was higher among children of lower social
status (Table - V). Children from lower social
status ware at a higher risk of harbouring

BHS than those of higher status (RR=2.26)
butthe difference was not significant (X2=1.95

p>0.10).

Table - V : Distribution of BHS by social status. (N=601)

Two hundred and seventy seven
(46.1%)children hadenlargedtonsils.Among
these children 75 (27.1%) had BHS in their
throat with following distribution: gr-A=13
(4.7%),gr-B=6,gr-C=6andgr-G=50 (18.1%).
Among 324 (53.9%) children with normal
(not enlarged) tonsils, 57 (17.6%) were BHS
positive. 3.7% (12/324) ofthem hadgr-Aand
12% (39/324) had gr-G. Those having
enlarged (En) tonsils were at a higher risk of
harbouring BHS in their throat (RR=1.74)
than those with normal (Not En) tonsil & the
difference was significant (p<0.01).

Among all children, 374 (62.2%) had
a history of sore throat either at the time of
interview or any time in the past. 25.7% (96/
374) of the sore throat affected children
were BHS positive in contrast to 15.9% (36/
227) of children without history of sore-
throat. Those having a history of sore
throat were at a higher risk of harbouring
BHS in their throat (RR=1.9) and the
difference was significant (p>0.01) (Table-

VI). 82 (13.6%) children who had sore throat

at the- time of interview said that they
experienced sore throat in the past. These
children could be classified as sore throat

prone cases. Among those 13.6% sore throat

prone children only 4.9% (4/82) had gr-A
and 17.1% (14/82)had gr-G BHS. Among
children without present or past history of
sore throat 2.6% (6/227) had gr-A and 13.2%
(30/227) had gr-G BHS in their throat.

10.1% (61/601)hada historyof sore
throat both at present and in the past as

well as their tonsils were enlarged at the

time of interview. Among them, 6.6% (4/61)

hadgr-Aand18.0% (11/61)hadgr-G.BHS

21.5% (129/601)childrendid not suffer from

sore throat either at present or in the past and

their tonsils were also not enlarged i.e. they

were apparently healthy. Among these

apparently healthy children, 9.3% (12/129)

had gr-Gand none had gr-A i.e. 9.3% were
BHS carriers.
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Social Children Gr-A Gr-B Gr-C Gr-G Total Total
Status having %

no bact.

Higher 27 00 00 00 03 30 '5

(90.0%) 3 (10.0?/o) 100%

Lower 442 25 12 06 86 571
95

(77.4%) 129 (22.6%) 100%

Total 469 25 12 06 89 601 100
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Table - VI: Distribution of BHS by attack of sore throat and condition of tonsil. (N=601).

Sub Total 277 46.1

Total 469

Sub Total 324 53.9

601 100%)

En= Enlarged, Not En=Not enlarged.
. Sore throat at present =Sore throat diagnosed at the time of interview.Sore throat in past = Sore throat history any time in the past years.

During interview, 300 (49.9%)children Lu. Among 132 BHS positive cases, only 52
had no sore throat and their tonsils were also (39.4%)childrenhadhigh(~300Lu.)ASO titre.
not enlarged. Among these 300 cases, 54 Among469 BHSnegativecases, 101(21.5%)
(18%) were BHS positive (Gr-A=12, Gr-B=6, children had high (~300 Lu.) ASO titre. High
Gr-G=36). ASO titres were found in significantly higher

Approximately 26%(153/601) children (p<0.001)proportionof BHS positivechildren
had anti-streptolysin 0 (ASO) titre above 200 than in BHS negative ones.

Table - VII: Relationship of BHS in throat to ASO titre.
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Sore throat Present BHS BHS Positive Total Total
Tonsil Negative Cases

* At * In Condition Cases A B C G
Present Past

Yes Yes En 43 4 3 0 11 61
No Yes En 64 0 0 6 21 91
Yes No En 21 3 3 0 00 27
No No En 74 6 0 0 18 98

Yes Yes Not En 18 0 0 0 3 21
No Yes Not En 129 12 6 0 24 171
Yes No Not En 3 0 0 0 0 3
No No Not En 117 0 0 0 12 129

Presence of ASO Titre Value Tota Total

Streptococcus 199 200 300 400 800 No %

B-Haemolyticus
No Bacteria 209 159 6 77 18 469 78.0

GABHS 3 9 0 13 0 25 4.2

group-B 3 0 0 9 0 12 2.0

group-C 3 0 0 3 0 6 1.0

group-G 16 46 3 12 12 89 14.8

Total 234 214 9 114 30 601 100.0
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Discussion:

Acute pharyngitis ismoreoftencaused
by a virus rather than GABHS. It is often
difficult to differentiate on clinical grounds
alone among infections caused by these
aetiological agents. GABHS is not acommon
cause of pharyngitis in children less than 3
years of age. Throat cultures are valuable in
establishing diagnosis of streptococcal
infection and management of the patient
with pharyngitis. The culture allows the
physician to withhold antibiotictherapy safely
in patients with sore throat Le. those with
negative cultures for GABHS4.

In the present study, the prevalence
of BHS was 22% among children of 5-15 yr
age group. Group-G was isolated most
frequently (67.4%) among all BHS groups
and next group was group-A (18.9%). This
finding was consistent with the findings of P.
Narang et at.5,where out of 1053 children of
5-15 years age group, 17..8%had BHS in
their throat and group-G was the commonest
group (Le. 52.4%), followed by gr-A 33.7%,
gr C 12.6% and gr B 1.2%. Agarwal S.K. et
al.6Meyer & KoshF and Koshi & Mammen8
also had the same findings. Some studies
had different results where group A was
highest in prevalence. Nagalakshmi9of India
found that 1.6% (42/2625) of the apparently
normal school children yielded BHS and
45.2% (19/42) of the BHS positive cases had
GABHS & 14.3% (6/42) had group-G. WHO
report on the streptococcal studies in diffrent
countries showed that the prevalence of
GABHS varies considerably from 10 to 50%
in the throats of healthy school children.
Carrier rates are higher in primary school
children2. In the series of Begovac et aI.,

13.8% ofthe children of6-14 years age group
in Croatia were throat carriers of BHS
infection10. Other studies have shown that
carriership of BHS varied from 6 to 21% in
different population sample.

True streptococcal infection was

found only in 8.7% (52/601) cases and only
2.2% (13/601) cases were trl:Je GABHS
positive cases. Serum examination revealed
that approximately39% BHSpositivechildren
were sera-positive while approx. 22% of the
BHSnegativechildrenwerealsosero-positive
(table-VII). 52% (13/25) of the GABHS.
positive cases were sero-positive. This was
consistent with the findings of P.Narang et ai,
where 71.9% (23/32) cases with GABHS
were ser<:>positive in comparison to 31.1% of
group-G and 33.3% of group-C cases5.

Higherage, largefamily size, present
& past history of sore throat and enlarged
tonsils were factors associated with

increased risk of harbouring BHS in the
throat. BHS infection was found to be

significantly more frequent in higher age
group. This finding is consistent with the
study of Amir et a1.11.In the.series of Narang
et a1.5,BHS carrier rate and the incidence of
GABHS were significantly higher in lower
age group (5-10 years) than in 11-15 year
age group. The discrepancy might have
resulted from other environmental factors.
Childrenof lowersocio-economic statuswere

found to be at higher risk of harbouring BHS
in their throat than the children of higher
socio-economic status, but the difference

was not significant. This may be due to the
fact that the difference between two classes

was not significantly high. It should be noted
that though the students were classified into
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higher and lower social status, the socio-
economic status of all children of this school

was higher than the average Bangladeshi
children. Similar insignificant but higher
prevalence was also noted among females.

This limited study suggests that in
strategies aimed at prevention of RF and
RHD, special attention should be paid to
children from large families with history of
sore-throat and with enlarged tonsils. To
identify the role of socio-economic status in
the development of streptococcal carrier,
studies should beconducted inother schools

in Dhaka and in other parts of the country.
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