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Cross sectional study was carried out in 2 low socioeconomic schools in the Bangkok
Metropolitan area. The survey was performed during the winter and rainy seasons. Most of the
children in both schools had cultures from the throat and skin lesions on presentation. The studied
population ranged from 576 to 808 in each school. The rate of positive group A beta haemolytic
streptococcal (GABHS) culture were 19.5 and 17.9% in winter and rainy season respectively. The
attack rate of renal complications after infection ranged from 3.6 to 10.5%. Of 35 children with renal
complications, all of them had unexplained hematuria except 2 who had subclinical glomerulonephritis.
All had normal serum creatinine. Twenty six precent still had urinary abnormalities after 9-15 month
of follow up. These abnormal urine findings were higher when compared to the general pediatric
population. Long term follow up’is indicated to define the clinical course and outcome of these
underprivileged children.
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Acute glomerulonephritis (AGN) was first
described by Bright® in 1836. Poststreptococcal acute
glomerulonephritis (PSAGN) is the most common
non-suppurative renal disease in childhood®* especially
in the tropical zone. The incidence of PSAGN has
declined®” in the developed countries in the last 2
decades. However, PSAGN has continued to be an
endemic disease in Thailand. The annual admission rate
of AGN in childrent at Chulalongkom® Hospital has
decreased from 61 in 1986 to 16 in 1989. We carried out
the survey in school children to determine the attack rate
of AGN following streptococcal infection and observed
the clinical course of these patients.

Materials and methods

A cross sectional study was carried out in two
low socioeconomic elementary schools in the Bangkok
Metroprolitan area. Most of the children lived in slum
areas. The study was performed during the winter and
rainy seasons between November 1988 and June 1989.
The swab cultures were taken from throat and skin lesions
from all children who came to school during the survey
period.

For isolation of beta haemolytic streptococci®
(BHS), swabs were taken by technicians whose technique
was previously standardized to reduce swabbing varia-
tion.'® The swabs were inoculated directly on 5% sheep
blood agar plus staphylococcus streptococcus supplement
(Oxoid Limited; Hamshire RG 24 OPW). Cultures were
streaked and they were incubated at 37°C overnight in a
candle jar. Final conclusions were based upon the pres-
ence or absence of BHS on blood agar plates after
reincubation for 24 hours. One of the isolated colonies
was grouped using Phadebact Streptococcal Reagents of
group A,B,C,G,F (Phamacia, Uppsala, Sweden)

In the winter survey, urinary screening was per-
formed in every child on the same day the culture was
taken and repeated twice in children with group A beta
haemolytic streptococci (GABHS) 1 and 3 weeks later.
In the rainy season, urinary screening was done only in

Table 1. Incidence of GABHS infection in school children.
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children with positive GABHS 1 and 3 weeks after the
cultures were taken.

Screening urinalyses were performed by the
hemacombistix method (Ames Co.). When the
haemacobistix was positive for blood or protein, the
centrifuged freshly voided specimen was examined’
microscopically. Significant hematuria was defined as 5
or more red blood cells per high-power field on a spun
sample.

The children with urinary abnormalities then
had their medical history taken followed by a thorough
physical examination and blood pressure measurements.
Serum was obtained twice 2-3 weeks apart. The first
sample was drawn the day after haematuria was detected.
Laboratory determinations included BUN, serum
creatinine, complement level, antistreptolysin 0 (ASO)
titers and antideoxyribonuclease B (anti DNase B) titers.
ASO and antiDNase B titers were determined in the
National Streptopoccal Reference Center Laboratory,
Bangkok, Thailand. The calculated upper limit of normal
for ASOQ titers (ages 2-14 years) was 1:156 Todd units; for
antiDNase B tipers (ages 2-14 years) was 1:300.

The children who had significant bacteriuria,
previous renal disease or menstruation on the day of
urinalysis were excluded from our study.

The attack rate of hematuria were analysed to
identify the differences between the children with GABHS
and the children without GABHS by using chi-square
test, P value < 0.05 were considered statistically signifi-
cant.

Results

In the winter survey during November 1988, the
cultures were taken from 808 and 664 children in schools
P and L respectively. GABHS were identified in 163
(20.2%) and 124 (18.7%) in schools P and L. During the
rainy season, the cultures were taken from 676 and 576
children. GABHS were identified in 137 (20.3%) and
87(15.1%) in schools P and L. (Table 1)

Studied group Total Positive GABHS
Winter
School P 808 163  (20.2%)
School L 664 124  (18.7%)
Both Schools 1,472 287  (19.5%)
Rainy
School P 676 137  (20.3%)
School L 576 87 (15.1%)
Both Schools - 1,252 224 (17.9%)
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All children who had GABHS received a 10
days course of antibiotics, usually penicillin, on the day
following the identification of GABHS. The incidence
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of haematuria in children who had streptoccocal infection
in winter was 11/163 (6.5%) and 13/124 (10.5%) in schools
P and L respectively (Table 2).

Table 2. Attack rate of hematuria in children with GABHS in winter.

Studied group Total Hematuria
School P
Children with GABHS 163 11 ( 6.5%)*
Children without GABHS 643 9 (1.4%)
School L
Children with GABHS 124 13  (10.5%)*
Children without GABHS 540 6 (14%)
Both schools
Children with GABHS 287 25 ( 8.7%)*
Children without GABHS 1,183 17 ( 1.4%)

*  Sratistically significant difference at £ = 0.05

The incidence of hematuria in children who
had GABHS infection during the rainy months were 5/
137 (3.6%) and 6/87(6.9%) in schools P and L (Table 3).

Table 3. Attack rate of hematuria in rainy season.

Haematuria in children with positive GABHS, we
included only the children who had elevated titer of ASO
and/ or antiDNase B.

Studied group Total Hematuria
School P
Children with GABHS 137 5 (3.6%)
School L
6 (6.9%)*

Children with GABHS 87

*  Statistically significant difference at £ = 0.05

Clinical and laboratory findings were demon-
strated in table 4. The age ranged from 5 years to 11 years
5 months. They, all had normal physical findings
including normal blood pressure for age, normal serum

creatinine (<1mg/dl) and BUN (<20 mg/dl) except one
had BUN 21 mg/dl. Only 2 children had serum comple-
ment below the normal level.

Table 4. Seasons, sex, age and laboratory findings in children with hematuria following GABHS infection.

Six Age BUN Serum creatinine Serum C3
male female  months mg/dl mg/dl mg/dl

Winter survey

School P (n=11) 4 7 113.56+16.5 12 +4.1 0.4110.11 142.36132.24
SchoolL (n=13) 6 7  106.33120.02 8.85+1.77 0.481+0.08 132.00451.84
Rainy survey

School P (n=5) 4 1 105.6+26.02 10.6+1.52 0.6+0.07 130.00+30.77
SchoolL (n=6) . 5 1 114+10.04 12.71£1.94 0.82+0.04 127.00+28.96
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Clinical course : The children who had abnor-
mal vrine findings were followed for 9-15 months. Ten
had intermittent hematuria, 3 intermittent proteinuria

Table 5. Clinical course.
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and 1 persistent hematuria (Table 5). Nine out of 35
(25%) still had abnormal urine findings at the end of
follow up (Table 6).

Studied group Hematuria Proteinuraiv
transient intermittent persistent (intermittent)

Winter

School P (n=11) i 7 3 1 1

School L (n=13) 10 3 2

Rainy season

School P (n=5) 3 2 0 0

School L (n=6) 4 2 0 2

Total 24 10 1 5

Table 6. Urinary findings at 9-15 month follow up.

Studied group Isolated Isolated Hematuria

normal hematuria proteinuria and proteinuria

Winter

School P (n=11) 7 3 1 0

School L (n=13) 10 2 0 1

Rainy season

School P (n=5) 4 1 0 0

School L (n=6) 5 1 0 0

Total 26 7 1 1

Discussion -children with hematuria had no abnormal physical

AGN is known to be influenced by socioeco-
nomic and environmental factors. The incidence has
declined in industrialised countries in the past 2 dec-
ades,” while in many developing countries including
Thailand, this disease is still common and of significant
health problem.®!!-15

PSAGN was defined as a patient'® with recent
onset of hematuria plus at least two of the following
findings, signs of vascular overload, hypocomplementemia
or evidence of recent streptococcal infection (positive
culture or elevated ASO titer or antiDNase B titer). Most
of the patients who visited the clinics had nephritic
syndrome. Over 50%7'® of the patients with nephritis
were entirely asymptomatic and were discovered only by
routine surveillance for microscopic hematuria.

From our'survey in 2 low socioeconomic schools
in slum areas. 19-20% of school children had GABHS
during the winter and 15 to 20% during the rainy season.
Most of the swab cultures were taken from the throat. The

findings. The attack rate of hematuria in children with
GABHS was significantly higher than the children
without GABHS except the incidence during rainy
season in school P. This indicated that the hematuria in
children with GABHS infection correlated with renal
injury and was not just a coincidental finding.

From this survey, the 2 patients who had low
serum complement levels could be considered as having
subclinical AGN according to the above criteria.'® The
attack rate of AGN was 1.6 percent. The attack rate of
hematuria varied from 3.6 to 10.5% The attack rates of
hematuria in rainy season were less than in the first
survey during the winter. It might be that in the first
survey all children with positive GABGS received a course
of antibiotics. Sagel'? et al reported that 15 out of 248
children with GABHS infection only had abnormal urine
findings. Anthony?® et al also reported 7 of 15 patients
who had abnormal urine findings following type 49
GABHS infection had only asymptomatic unexplained
hematuria, The groups of unenplained haematuria are
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lack of pathological information.

The attack rate of glomerulonephritis following
GABHS varied from 0 to 23.9.3202) The difference in
attack rate was influenced by the type of streptococcal
infection, site of infection and age of the patients. The
high risk for AGN were type 49 GABHS, skin infection
and the older age group. In 1979 Sukonthaman®? et al
found no evidence of renal injury in 84 school children of
similar low socioeconomic status with GABHS skin
infection. There were only 4 cases who had the
nephritogenic strain.

In our study 123 samples® had T and M typing
done at WHO Collaborating Center for Reference and
Research on Streptococci, University of Minnesota Medi-
cal School, USA. It is interesting to note that only 15%
were M typable while 80% of samples from USA were M
typable. Although the admission rate at Chulalongkorn
Hospital has declined lately but the admission rate at
Siriraj Hospital® is.-still over 100 patients annually. It
seemed likely that some unrecognised or undefined
serotype GABHS from Thailand, can cause renal injury.

The figures of chronicity after sporadic PSAGN
in adults have been estimated to be from 15 to 50%* and
to vary directly with both clinical and histological
severity. The prevalence of chronicity after sporadic
PSAGN in children has been found by most investigators
to be considerably less,>%%® although Balwin and
associates reported 50%® chronicity in patients younger
than 15 years at the time of nephritis. Most of these
studies, however had been retrospective, which might
have led to a bias toward more severe cases. The results
of several studies of epidemic PSAGN had been reported.
In most of these, the incidence of healing was high,
reaching 100% in a 10 year follow up of 61 patients
following type 49 GABHS infection from the Red Lake,
Minesota epidemic.®® Thirteen percent of these patients
still had urinary abnormalities at the end of 10 years.
Follow up periods however were short and the population
were small in other studies which showed a higher preva-
lence of chronicity in children®? as well as adult. Al-
though in this study all of the patients had no evidence of
renal insufficiency, 26% still had urinary abnormalities
after 9-15 months follow up. Still there is no clear answer
whether subclinical AGN from different serotype of
GABHS, different racial host, and repeated infection will
progress to renal chronicity.

Conclusion

From our study, the attack rate of renal compli-
cations ranged from 3.6 to 10.5%. Of 35 children with
renal complications, none had overt glomerulonephritis,
but 2 had subclinical glomerulonephritis (1.6%) and 33
unexplained hematuria. Twenty six percent still has had
urinary abnormality after 9-15 months of follow up.
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