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Summary

The upper limit of normal values of group A streptococcal antibodies should
be known for a population concerned because it is influenced by many local
conditions. As yet the reference value of the these antibodies has not been
determined by using a quantitative method among Bangladeshi children. We
determined the reference value of anti-streptolysin 0 and anti-deoxyribonuclease
B among 361 apparently healthy rural Bangladeshi primary school children
(aged 5 to14 years, mean 9.2 years). Anti-streptolysin 0 was measured by an
auto-analyzer and antideoxyribonuclease Bwas measured by microtitremethod.
The geometric mean titres for the entire group was 241 I\J/ml and 2221U/mi for
anti-streptolysin 0 and anti-deoxyribonuclease B respectively. The upper limit
of normal values (80th percentile) was 390 and 340 for anti-streptolysin 0 and
anti-deoxyribonuclease B, respectively. These limits should be of value to
physicians, epidemiologists ~nd clinical laboratory personnel as well.

Introduction

The evidence of a recent group A

streptococcal infection is necessary to
establish the'diagnosis of rheumatic feverl.
They include recovery of the organism from
thethroatofthepati~nt(positivethroatculture
or rapid streptococcal antigen test), or an
elevated or rising streptococcal antibody
titre1. However, it is not always possible to
recover the organism from the throat of the
suspected patients. Therefore, measurement
of antibodies against extracellular antigens
of group A beta-hemolytic streptococci is
necessary to document a recent infection in
most cases. However, the 'normal' level of

these antibodies should be known for a

populationconcernedbecause it isinfluenced
by many local conditions like geographic
area, epidemiological circumstances,
prevalence of streptococcal infections and
nutritional status (especially in childhood) of
the population in addition to the age of the
subjectsl-4.

Diagnostic laboratoriesoftenuse interpretive
criterion suggested by manufacturers of
commercial antibody test kits. Because such
'normal' levels may only reflect appropriate
titres for adults (almost always lower than
children), cOITe~tinterpretation of titers in
children can be problematic5.
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Among the group A streptococcal
antibodies, antistreptolysin 0 (ASO) and
antideoxyribonuclease B (ADNase B) are
most commonly used tests2. In 1992, we
reported ASO and ADNase B levels in urban
school children ofBangladesh6. In that study
a semi-quantitative method was used for
ASO titer, which could not calculate the
upper limit of normal values for appropriate
proportion of subjects (see below) because
the data were not quantitative. The
information on 'normal' values on the basis

ofquantitativedataarestilllackingforhealthy
children in Bangladesh and most of the
developing countries. A review of literature
(by MEDLINE search) fails to reveal
sufficient recent comprehensive studies
reporting group A streptococcal antibodies
in healthy children. Kaplan et al reported, in
1998, results for ASO and ADNase B in US
childrens. Their results differed from that

recommended by an exp.ertcommittee of the
American Heart Associationl. Moreover,
theys observed an age-related result
Therefore, we report here age-specific titres
of ASO and ADNase B for rural primary
school children of Bangladesh by using
quantitative data.

Materials and methods

This study was done during February-May
1992,in SanoraGovernmentPrimary School
located inSanora villageof Dhamraiupazilla
(sub-district) in Dhaka district as a part of
prevalence study for rheumatic fever and
rheumatic heart disease. Children of all

socioeconomic status from the nearby area
attend this school. It is run by a management
committee, whichconsists of representatives
of parents, teachers and government
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education officers. A meeting was held
between the investigators and management
committee, and verbalconsent was obtained.
Then class teachers explained the purpose of
the study to the students and requested them
to participate in the study.

All students who were present during the
days of survey of five grades participated in
the study.Outoftotal450, 361(80%)chiIdren
(180 boysand 181girls) werefinally selected
for this study after exclusion of those who
gave a history of fever and sore throat duri.ng
the lastfourweeksand thosewho had clinical

evidence of tonsillo-pharyngitis on physical
examination.

Blood samples were collected into vacuum
tubes and sera were separated within two
hours of venepuncture and preserved in -
80nC until measurement of antibodies

according to the methods described by
Johnson et aP. ASO was measured by an
auto analyzer (Multipurpose Immunoche-
mistry System Auto-.analyzer Model LA-
2000, Eiken Chemical Company, Japan)
using latex reagent, and ADNase B was
measuredby microtitremethod2.All reagents
used in this study were from the same
company but not necessarily of same batch
Control sera with established ASO and
ADNase B titres were included in each test
run to ensure a reliable measurement.

Because the antibody distributions were
skewed, geometric mean titres were
calculated and the upper limit of normal
values were determined by conventional
approach, i.e., by separating the upper 20%
from the lower 80% of the group
distributions5.7.8.Age-specific results are
presented because there are reports that
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antibody levels in children are related to

agel.5.

Results

Subjects were of 5 to 14 years (mean 9.2
years) old, and boys and girls were similar in
age (Figure 1).Age-specific mean titres and
percentile distributions of antibodies were
presented in Tables-I (for ASO) and 2 (for
antiDNase B). There was no definite age
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related trend of antibody levels. However the
maximum levels were seen in those aged 11
years. The geometric mean titres were 241
and 222 for ASO and antiDNase B,

respectively, for the entire group. The upper
limit of normal values (80th percentile) for
the entire group were 390 and 340 for ASO
and ADNase B, respectively. A sex-specific
analysis also gave similar results (data not
shown).

Table-I: Antistreptolysin 0 titres (IU/ml) ill age groups

*Upper limit of normal titre.
**Age groups 5 and 6 were merged with 7, and 13 and 14 with 12because of their small numbers

*Upper limit of normal titre.
**Age groups 5 and 6 were merged with 7, and 13and 14with 12because of their small numbers

3

Geometric Percentiles

Age (y) n (%) mean 5th 10th 20th 50th 80th* 90th 95th

5-7** 58 (16.1) 249 126 141 158 243 382 539 720
8 76 (21.1) 244 96 124 164 258 364 472 529
9 65 (18.0) 239 129 133 160 218 378 450 492
10 83 (23.0) 211 106 116 141 216 345 416 466
II 44 (12.2) 296 133 157 174 308 472 561 591
12-14** 35 (9.7) 243 86 99 164 247 350 519 709

All 361 (100.0) 241 107 130 158 233 390 472 566

Table-II: Ant!deoxyribonuclease B titres (lU/ml) in age groups

Geometric Percentiles

Age (y) n (%) mean 5th 10th 20th 50th 80th* 90th 95th

5-7** 58(16.1) 229 85 85 170 240 340 680 680

8 76 (21.1) 216 60 85 120 170 340 480 680

9 65 (18.0) 238 85 120 120 240 340 680 680

10 83 (23.0) 213 85 85 120 170 340 480 480
II 44 (12.2) 248 85 120 170 240 480 480 680
12-14** 35 (9.7) 188 85 85 85 170 340 680 680

All 361 (100.0) 222 84 85 tW 240 340 480 680
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Fig.-l: Age and sex distribution of the children

Discussion

This is the first report to address the
'normal' levels of ASO titre by using a
quantitative method among Bangladeshi
children. The 'normal' value of antibodjes

should be established by using data from a
representative local healthy population.
The school that we bave selected for this

study includes children from all
socioeconomic background of the locality
and may represent rural primary school
children but not urban.

It seems that our findings of ASO titre
(autoanalyser method) is higher than that of
ourprevious findings, 300IUlml(Latex slid~
agglutination method, calculated for lower
88% but not 80% of the group distribution)
for urban primary schoolchildren (n=275) of
comparable age group. However,ourpresent
value for ADNase B (Microtitre method) is
same as previous study, 340 (Microtitre
method, calculated for lower 81% of the

groupdistribution)6.Therefore,presentstudy
adds new important data for ASO titre. The
difference in the calculated 'normal' value
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for ASO titre is possibly not due to rural-
urbandifferences given thatADNase B titres
are similar for these two settings.

It could be more informative to know the

situation in other South Asian countries,
which have similar social and ethnic

background. Unfortuna~ely, such data for
children are not available. Data in other

populations are also almost lacking. The
upper limit of normal value for ASO in
Japanese University students is 3308(leVels
in children would be higher5), and 451 in
Mexicanchildren9(theydeterminedthis value
for 90th percentile). Therefore, our data are
not very different from them. However it is
higher than that reported by Kaplan et al in
the US children (aged 2 to 12years) for ASO
(240 U/ml) but lower for ADNase B (640
standardunit)5.The reasonforlower ADNase

B levels in our children is not immediately
clear to us. However, the American Heart
Association'sExpert Committeeforupdating
the Jones Criteria recommends a different
value for US childrenI:320 for ASO and 240

for ADNase B. As"compared with these
values for US children our results are a little

higher. This might be due to a higher
frequency of streptococcal infections in
Bangladeshi children.

Repeated infection and malnutrition in early
life remains the underlying cause of elevated
antibodies(andimmunoglobulinsas awhole)
inchildrenofdevelopingcountries4.Children
in Bangladesh are often exposed to
malnutrition and streptococcal upper
respiratory tract infections in the early
childhood. Therefore, their antibody levels
become higher than those in developed
countries.Age-dependentchanges, observed
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in US children, could have been achieved in
preschool age and it may not be seen in
primary school children of developing
countries.

To recruit 'healthy' children we have
excluded those whogave historyof fever and
sore throat during last four weeks, and those
who had clinical evidence of tonsillo-

pharyngitis on physical examination. This
definition for 'healthy' children does not
necessarily ensure inclusion of healthy
children (and exclusion of sick children). It is
noteworthy that there was no epidemic of
streptococcal pharyngitis in the locality
during the study, which could have an
important influence on our results.

In absence of a recognized reference value
of antibodies, clinical decision making
would vary amongphysicians.The reference
values suggested here would reduce such
variations. On the other hand, the cut-off

point for the reference value on a continuous
test result is an arbitrary decision. This is
true for any test result that takes on a range
of valueslO.Physicians should use their
clinical. judgement for decision making,
given that about 20% of children do not
show higher ASO levels after group A
streptococcal tosillo-pharyngitis2. The
'normal' limits presented here should be of
value to physicians, epidemiologists, and
clinical laboratory personnel as well.

Our data suggest that the upper limit of
'normal' value should be 390 IU/ml and 340
IU/ml for ASO and ADNase B for rural

Bangladeshi scho~l children. The data that
we present here are nine years old. However
we presume that epidemiological situation

has not largely been changed during this
period, and these values would be applicable
at least in the near future till we get new data
from more representative samples.
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