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Rheumatic fever and rheumatic heart disease in rural
South Indian children*

GRACE KOSHI,1 V. BENJAMIN,2 & GEORGE CHERIAN3

A preliminary pilot study of streptococcal infection and sequelae was initiated in 23
villages in 1973 using trainedfield workersfor case detection. Part ofthepilotprogramme, in
1974- 75, involved374 ruraland 664 urban schoolchildren, and revealed that 14.9% ofthem
had streptococcal pyoderma while pharyngitis was seen in 4.2%. The pilot study also
revealed a high prevalence of rheumatic fever (RF) and rheumatic heart disease (RHD) in
both rural (5.4/1000) and urban (6. 0/1000) pupils. A long-term surveillance study was then
undertaken in 3890 pupils attending 15 rural schools, from July 1975 to December 1978,
when the prevalence ofRF wasfound to be 0.5/1000 and ofRHD, 4.4/1000, giving an
overall rate of 4.9/1000. The incidence rate was found to be 1. 7/1000 per year in 1976,
1.6/1000 peryear in 1977, and 0 in 1978. The rate ofcompliance with primaryprophylaxis
was 90-100%, and with secondary prophylaxis was 92-93% of the 27 cases.

The prevalence and incidence of rheumatic fever
(RE) and rheumatic heart disease (RHD) have
declined during the past two decades, in both devel-
oped and some developing countries (1). However, it
is difficult to obtain reliable data on the diseases for
India, where 80% of the population live in rural areas,
and the study reported here was an attempt to obtain
this information.

METHODS

Pilot study

A pilot survey was carried out in 1973 in 23 villages
near Vellore, and consisted of a streptococcal surveil-
lance programme in a large community of villagers.
The latter part of the pilot project, in 1974-75,
included 1038 age- and sex-matched pupils from four
rural and four urban schools. All the children were
examined for streptococcal pharyngitis, pyoderma,
and cardiac lesions. Modified Jones' criteria (2) were
used for the diagnosis of RF and RHD.

Streptococcal pyoderma and pharyngitis were
found in 14.9% and 4.2% of the children, respectively
(3). Five cases of RF and 1 of RHD were confirmed,
giving a prevalence rate, in rural and urban areas, of
5.4 and 6.0 per 1000, respectively. A total of 1000
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children were followed up for a period of one year,
during which time two of them developed RF, one
with polyarthritis and the other with acute rheumatic
chorea.

Long-term study
A long-term surveillance programme was carried

out from July 1975 to December 1978, among rural
schoolchildren in South India.
The data were obtained from inhabitants of 13

villages in the Kaniampadi block, about 20 km from
Vellore. The children in the villages were given a
general examination, with particular reference to
pyoderma, pharyngitis, or cardiac lesions. Those
suspected of having a cardiac lesion were examined
thoroughly and the relevant laboratory investigations
carried out at the hospital.
Swabs were taken from the throat, nose, and skin

lesions of suspected cases, and cultured using the filter
paper technique (4), which had been found to be the
most satisfactory method. Conventional procedures
were used for the grouping (5) and T-typing (6) of the
P-haemolytic streptococci isolated, and for the deter-
mination of streptococcal antibodies, namely anti-
streptolysin 0 (ASO) (7), antihyaluronidase (AH) (8),
and anti-DNase B (ADNB) (9). Erythrocyte sedimen-
tation rate (ESR), total and differential leukocyte
count, C-reactive protein test, electrocardiogram, and
chest X-ray were also done for cardiac cases. All
schoolchildren were examined regularly and new cases
of streptococcal infection, RF, and RHD were investi-
gated fully.
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All children with bacteriologically or serologically
proven streptococcal tonsillitis, tonsillopharyngitis,
or pyoderma were given primary prophylaxis of one
injection of benzathine benzylpenicillin (1 200 000 IU
in children over 5 years of age and 600 000 IU in chil-
dren aged under 5 years), after sensitivity testing with
0.1 ml of a 100 IU/ml dilution of penicillin. Children
with confirmed RF or RHD were given secondary
prophylaxis with benzathine benzylpenicillin, consist-
ing of 1 200 000 IU, intramuscularly, every 4 weeks in
1975 and every 3 weeks from 1976 onwards.

Health education of pupils, parents, and teachers
was organized before the start of data collection, and
at regular intervals during the study. This included
talks and group discussions, and involved the use of
visual aids and presentations of the data obtained in
different schools.

Rheumaticfever registry

Pupils with confirmed RF or RHD were included in
a rheumatic fever registry. Those with unconfirmed
disease were entered on a suspect list according to the
recommendations of the World Health Organiz-
ation,a and were examined every 3 months for a period
of 12-18 months. Registered patients were examined
every 3-4 weeks. Swabs from the throat, nose, and
skin lesions were taken for culture at every visit and

a Epidemiological study and control of streptococcal infections,
rheumatic fever and glomerulonephritis. Proposal for an inter-
national cooperative study. WHO unpublished document, CVD/
70.5, 1971.

blood samples were obtained when permitted by the
patient.

RESULTS

Of the 12 670 inhabitants of the 13 villages, 5331
(42.08%) were below 15 years of age. The survey
covered 15 schools in the villages, of which 13 were
elementary schools (age of pupils, 4-15 years) and two
were high schools (age of pupils, 6-16 years).

Prevalence of rheumaticfever and rheumatic heart
disease
A total of 3890 pupils, 95.8% of whom belonged to

the low-income group, were examined during the
study; 2577 were seen in the first survey. Altogether,
there were 2 pupils with confirmed RF, 17 with RHD,
and 17 with congenital heart disease. The prevalence
of RF was only 0.5/1000, and of RHD was 4.4/1000
giving a combined prevalence of 4.9/1000 (Table 1).
Different rates were found for boys and girls, with
5.7/1000 among 2283 boys examined and 3.7/1000
among 1607 girls. No cases of RF or RHD were detec-
ted among 585 preschool children in 4 villages, who
were examined once in 1976 and three times in 1977.
There were 734 children aged 6-15 years who did not
go to school, and of these, 3 were found to have RHD,
giving a prevalence rate of 4.1/1000.

Table 1. Prevalence of rheumatic fever and rheumatic heart disease in South Indian schoolchildren

Rheumatic fever RHD Total

School No. of No. Prevalence/ No. Prevalence/ Prevalence/
code children 1000 1000 No. 1000

RS 01 248 0 0 1 4.0 1 4.0
RS 02 181 0 0 2 11.1 2 11.1
RS03 564 0 0 2 3.6 2 3.6
RS 05 889 1 1.1 4 4.5 5 5.6
RS 06 166 1 6.0 0 0 1 6.0
RS 07 199 0 0 0 0 0 0
RS 08 215 0 0 1 4.7 1 4.7
RS 09 158 0 0 1 6.3 1 6.3
RS 10 119 0 0 0 0 0 0
RS 11 189 0 0 1 5.3 1 5.3
RS 12 244 0 0 1 4.1 1 4.1
RS 13 40 0 0 1 25.0 1 25.0
RS 14 195 0 0 3 15.4 3 15.4
RS 15 363 0 0 0 0 0 0
RS 16 120 0 0 0 0 0 0

Total 3890 2 0.5 17 4.4 19 4.9
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Incidence of rheumaticfever and rheumatic heart
disease
Regular surveys were carried out every 3-4 months,

during which 4 new cases of RHD were detected in
1976, and 3 of RHD and 1 of RF in 1977. The inci-
dence rate was 1.7/1000 per year in 1976 and 1.6/1000
per year in 1977. No new cases were seen in 1978.
Thus, a total of 30 cases were registered in the
surveillance programme, with 60/o in the 5-10-year
age group and 400/o in the 11-1 5-year age group. The
male to female ratio was about 2: 1.
A history of tonsillopharyngitis, pyoderma, or RF

was given by 27%, 7%, and 30% of the children,
respectively. The sibling of one patient had RHD.
Details of clinical manifestations are given in Table 2.

Table 2. Clinical manifestations in 30 rheumatic fever and
rheumatic heart disease patients in South India

Manifestation Number Percentage

Murmur 27 90.0
Mitral regurgitation (MR) 20 66.7
Mitral stenosis (MS) 6 20.0
MS and MR 3 10.0
Aortic regurgitation (AR) 3 10.0
AR, MS, and MR 1 3.3
Congestive cardiac failure 1 3.3
Chorea 1 3.3
Arthritis 2 6.6
Fever 5 16.6
Arthralgia 3 10.0
Carditis 26 86.7
Erythema marginatum 0 0
Subcutaneous nodule 0 0

Compliance with prophylaxis
Compliance with primary prophylaxis was very

good in the second and third years of surveillance,
when 90-100% of infected children took the
injection. During the first 6 months of the study in
1975, only 2 of the 6 children with RF and RHD, were
on regular prophylaxis. However, with health educa-
tion, constant follow up, and free treatment at the
primary health centre, school, or home, 26 of the 27
registered patients (96.3%) were on regular prophy-
laxis in 1976. Three children had moved away from the
area by 1977, after 'casual' treatment,b and of the
remaining 24, 22 (91.6%) were on regular and 1 each
on irregular or casual prophylaxis in 1977-78. Ofthe 3
RHD cases detected at home survey, 2 received regular

b As defined in WHO unpublished document, CVD/70.5, 1971.
See footnote a.

preventive treatment. None of the patients on regular
prophylaxis had any rheumatic reactivation during the
3j years of surveillance.

Streptococcal infection and carriage
The 27 infected pupils were followed up for 36-39

months, during which time a total of 629 throat swabs
and an equal number of nasal swabs were collected. (3-
haemolytic streptococci were isolated from only 49
throat cultures (7.90o) and 5 nasal cultures (0.8%).
Five of the children had one episode of pharyngitis,
one of which produced a group G isolation from the
throat swab. However, there were 9 cases ofpyoderma
in 7 patients, with 4 group A isolations from skin
lesions-2 T-9, 1 T-14, and 1 T-8/25/Imp.19-while
one patient had T-9 in skin, throat, and nose.
The streptococcal antibody profile revealed that

74% of the patients had elevated ASO, AH, and/or
ADNB titres before treatment. (Elevated titres for the
three antibodies were: ASO>340 units; AH> 1024;
ADNB>800 units. These values were based on levels
found in a normal population in another study.) How-
ever, only 50.7% of 63 repeat samples showed con-
tinued elevation of antibody titre.

DISCUSSION

Shrestha& Padmavati (10) found a very high preva-
lence of RF and RHD- 11 per 1000-among 40 000
schoolchildren in the union territory of Delhi. Results
of a multicentre survey initiated by the Indian Council
of Medical Research in Delhi, Agra, Hyderabad,
Bombay, and Alleppey have shown widely different
prevalence rates for RF and RHD in schoolchildren in
these areas,c but this may be a result of differences in
the methods of investigation.
The long-term surveillance study reported here, on

the prevalence and incidence of RF and RHD in rural
children, was the first of its kind to be undertaken in
India. The study area had a dry, humid climate for
most of the year, with a brief rainy season and very
mild winter. About 96% of the pupils belonged to the
low-income group; living conditions were unhygienic,
and there was overcrowding both at school and at
home. These epidemiological factors contributed to
the high rate of streptococcal infection, particularly
pyoderma, in the children (3).
The high prevalence of RF and RHD in children in

South India found in the pilot study was confirmed in
the long-term surveillance study as 4.9/1000. There
was no significant difference between the rates for

c Finalreport ofcollaborativestudy on epidemiology ofrheumatic
heart disease in India (1972-1975). Indian Council of Medical Re-
search unpublished document.
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rural and urban pupils. The prevalence rate in this well
controlled study was lower than those reported from
north India (10) and several other developing coun-
tries (11, 12). The incidence of RF and RHD was
slightly higher in the 6- 10-year age group, and the
youngest child with rheumatic heart disease was aged 5
years 4 months. The higher incidence in boys and the
clinical manifestations were in agreement with the
findings of other workers (10).

Silent RHD occurred in the 7 new cases within a
period of 3-8 months. This was consistent with the
well recognized juvenile mitral stenosis found in India
and other tropical countries (10-13). This could be a
reflection of repeated subclinical pharyngitis, or a
result of the more prevalent streptococcal pyoderma.

More work is needed on this topic.
Education of health visitors, parents, teachers, and

children is an important part of the control of RF in
the community. Compliance with long-term follow up
and prophylaxis among the low-income patients will
be possible only if the services are free. By offering
free treatment and health education we were able to
achieve regular prophylaxis in over 90%6 of patients
with streptococcal infection and in 82% of the 27
registered pupils. We have demonstrated that it is
possible to control the incidence and recurrence of RF
and RHD in India by continuous surveillance of strep-
tococcal infections, and by instituting primary and
secondary prophylaxis in infected schoolchildren.

ACKNOWLEDGEMENTS

We gratefully acknowledge the financial support of the World Health Organization, the Indian Council of Medical
Research, and the Government of the Netherlands. The help given by Dr Abraham Joseph, Dr Rashmi Mutatkar, Dr Uma
Krishnamurthy, Dr Usha Puliyel, Dr C. Chandran, Dr Sabitha Loganathan, Mrs Rajeswari Pandian, Mrs Sosamma John,
Mrs Kanthimathy, Mr A. Kamalakaran, Mr A. Sivadas, and Mr G. Venkatesan is acknowledged with thanks. The constant
help and guidance of Mr Inbaraj, Assistant Biostatistician, is also gratefully acknowledged.

RESUME

RHUMATISME ARTICULAIRE AIGU ET CARDIOPATHIES RHUMATISMALES CHEZ LES ENFANTS DES
ZONES RURALES DANS LE SUD DE L'INDE

Une etude pilote preliminaire de l'infection strepto-
coccique et de ses sequelles qui a e effectuee en 1973 dans
23 villages par des agents de terrain experimentes a revele les
difficultes: depistage insuffisant et application irreguliere
du traitement preventif. Au cours de la seconde partie du
programme pilote, qui a porte de 1974 a 1975 sur des
echantillions de 374 et 664 ecoliers choisis respectivement
dans 4 ecoles rurales et 4 ecoles urbaines, l'ampleur du
probleme de la pyodermite (14,9Gb) et de la pharyngite
(4,2%) streptococciques a et constatee. L'etude pilote a
egalement revele la forte prevalence du rhumatisme
articulaire aigu (RAA) et des cardiopathies rhumatismales
(CR) chez les ecoliers: 5,4/1000 en milieu rural et 6,0/1000
en milieu urbain, avec un taux global de 5,8/1000. Deux
nouveaux cas se sont produits lors du suivi de 1000 enfants
pendant une annee, ce qui donne un taux d'incidence de
2/1000 par annee.
Une etude de surveillance entreprise ulterieurement de

juillet 1975 a decembre 1978 dans 15 ecoles de 13 villages a

confirme plusieurs des observations faites au cours de
l'etude pilote. La prevalence du RAA etait de 0,5/1000 et
celle des CR de 4,4/1000, soit un taux global de 4,9/1000
chez 3890 &oliers frequentant 15 &oles. Aucun n'avait
moins de 5 ans d'age. Les taux d'incidence du RAA et des
CR etaient respectivement de 1,7/1000 et 1,6/1000 par
ann&e pendant la premiere et la deuxieme ann&e de surveil-
lance. Aucun nouveau cas n'a t depiste au cours de la
troisieme annee de l'etude. Les efforts continus d'education
sanitaire des ecoliers et des enseignants, aussi bien que les
visites regulieres dans les ecoles et les foyers, ont amene les
&oliers a se soumettre tres regulierement au traitement
prophylactique primaire et secondaire. Ainsi, pour la
premiere fois en Inde, il a et demontre que la surveillance
continue de l'infection streptococcique et de ses sequelles,
ainsi que la prophylaxie primaire et secondaire par la
benzathine benzylpenicilline, permettent d'eviter l'appari-
tion de nouveaux cas aussi bien que les recidives de RAA et
CR chez les enfants d'age scholaire.
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