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INTRODUCTION

Considerable strides have been made in the past
decale in ou understanding of the etiology and
prognosis of childhood diabetes. Much of this
work has been the result of a global network of
scientistss who have established a @ncerted
approach to evaluate this disease in a systematic
manner. The investigation d this disease in India
will not only be important for the children of
India, bu also for our understanding of the disease
processworld-wide.

IMPORTANCE OF CHILDHOOD DIABETES

One of the modern mirades of medicine occurred
with the identification and wide-spread utilization
of insulin. Prior to insulin, the onset of childhoal
diabetes was a virtual death sentence Children
who developed this disease @uld be expected to
live less than a yea (1). However, with insulin
mortality after the diagnosis fell from amost
100% to 6%, and is now lessthan 1% per yea in
most Western courtries (2). This enormous
increase in life expectancy is greder than that
which has ever been seen for any chronic disease.

Despite the great promise of insulin, the hope that
this drug would be the "cure" for the disease was
short lived. As individuals who hed the disease
increased their longevity, chronic sequalae of the
disease becane evident. These @mplicdions
included retinopethy, kidney failure, and
neuropathy, which were rarely seen in the non
diabetic population. These mplications and
others painted a grim prognosis for the disease,
even with insulin. Even in the 1980's people who
developed the disease in the U.S. were ill 5-11
times more likely to die than the genera
popuation (3).

In the past few yeas considerable interest has
risen world-wide for coordinated investigations.
There have been several reeasons for the same.
There has been the recgnition that IDDM has
major public health significance as childhood

diabetes is one of the leading, if nat the leading
chronic disease, of children acoss the world (4). It
is dso a very expensive disease, such that by age
40, it costs over $50,00 per patient in the U.S.
(5). Also, there is a mnsiderable excess mortality
associated with the disease, most of which islikely
to be preventable (3).

India is an idea country for investigations into
childhood dlabetes becaise of its diversity, major
medicd research traditions and leadership in the
developing world. Here we describe information
as to what is known about the diology of the
condtion and what investigations in India could
contribute to our understanding of the etiology and
the prognaosis of the disorder.

Childhood dabetes can be conceptualized as the
produwct of environmental fadors acting upan
susceptible hosts to produce the disease. Unlike
most other chronic diseases, more is known about
the host-susceptibility fadors than what is known
abou the environmental determinants.

In the late 1960's and early 1970s considerable
interest was generated about childhoad dabetes as
strong associations began to be seen with spedfic
genetic markers on chromosome 6 in an area
cdled the Human Leukocyte Antigen (HLA)
system. The initial reports indicated that HLA B8
and B15 were asciated with childhood diabetes
with arelative risk of 3-6 (6). Subsequent to thisin
the mid 1970s even stronger associations were
seen to HLA DR3 and DR4 (7). It is of interest
that similar associations have been seen in Indian
popuations (8,9), in various areas both within
India and in South Africa (10). The association to
specific antigens appears to vary depending upan
whether the population is from north or south
India (8,9). Overal in India and acossthe world
the associations which have been seen with the DR
loci have been in the range of 7-9 (7).

Much excitement has been generated in the past
two yeas as it appeas that scientists are
narrowing the search for the susceptibility gene to
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a specific paint on the DQ beta chain, such that in
the U.S., people who are asp-57-negative gppears
to be over 100 times more likely to develop the
disease than those who do na have this genetic
charaderigtic (11). Initia reports from Madras
also suggest than DNA markers appear to be
related to childhood dabetes among Southern
Indian popuations to a greater extent than the
serologic markers (12).

Recantly it has been postulated that the prevalence
of this particular genetic marker may explain why
one population has a high incidence of disease and
a second a low incidence (12). Clearly, additional
studies auch as within the diverse genetic
badkground d Indiawould shed important light on
thisissue.

Investigations into the environmental etiology of
the disease have lagged behind the immunaogenetic
work. Thisis a shame because the identification of
the ewvironmental diabetogenic agents, and the
reduction df these factors ,is likely to be the best
approach for prevention of the disease & it is
much more feasible less costly and safer than
attempting to alter the immundogic milieu of a
new onset adolescent IDDM patient or changing a
person’s genetic make-up to prevent the disease.

We believe that Indian heritage research will be
important for understanding the etiology of the
disease. The first step of Indian heritage research
is to define the risk of developing the disease
through the establishment of popuation based
IDDM registries. This is important as through the
development of registries, acwording to WHO
guidelines (19), it will be possible to test the
hypothesis that there are magor regiona
differences in IDDM in incidence and the
incidence of IDDM in India differs from other
courtries. The registries are needed to define the
risk factors for childhood dabetes. A network of
registries in Indiawould also serve & an important
source of information concerning the magnitude of
the problem of childhoa diabetes in India and
would be available as a population sourcefor more
in-depth etiologic studies.

The beauty of doing epidemiologicd research in
Indian is that India is like a microcosm of the
world. The richness of genetic diversity is very
evident. Moreover, because of religious and
cultura tradition there has been orly a limited
degree of intermingling of ethnic groups, unlike
for example, what is e in the United States.
Thus broad genetic hypotheses can be evaluated

exclusively within India, which woud be
impossble in countries such asthe U.S.

Perhaps the acmporent which is most exciting
scientificaly in researching IDDM in Indiais the
asssganent of the mntribution of environmental
factors, to the susceptibility of disease. India here
too offers unique alvantages. For example,
recently it has been suggested that mea and cairy
products might contribute to an increased risk of
disease (19), however this has not been examined
in populations which are strict vegetarians as in
seen in India Similarly, viruses have been
implicated as being associated with the onset of
childhood dlabetes, however these investigations
have never been done in areas where there is a
heavy burden of infedious disease, as could easily
be acomplished in India.

Reports of the association of socioecnomic status
(SES) to childhood diabetes have been weak (20).
A difficulty has been that the places where the
SESIDDM relationship has been investigated
have typicaly been where there is nat a large
gradient in socioemnamic status. In India, this
asciation could be readily evaluated.

Indian popuations are dso very important for
migrant studies, as large groups have moved to
many aress aaoss the world. Investigating the
incidence of IDDM in Indian popuations living on
different continents, with different climates and
diets, would likely provide important insight into
the contribution o environmental factors and more
specifically identify the specific environmental
factors.

Thus considerable scientific information could be
gained to understand the diology of disease in
children through the examination d childhoal
diabetesin India

On a more pragmatic level, these investigations
are likely to have mnsiderable importance for the
hedth of children in India. Currently there is little
known concerning the magnitude of the problem
of childhood dabetes in India. Establishment of
diabetes registries in accordance to the guidelines
developed through WHO will define for the first
time the problems and reeds for the dildren who
develop diabetesin India. Inclusion of Indiain the
World Health Organization Projea for Childhood
Diabetes will aso raise the exposure of childhoad
diabetes in India(21). Having childhood diabetes
in India officially a part of the WHO program
would benefit research.
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Of critical concern in developing courtries is the
possibility that at the onset of childhood dabetes,
children are not diagnosed, and thus die. All of
these deahs are esentialy preventable. Through
the establishment of a registry, the attention of
physicians to childhood diabetes would be raised,
and thus many more cases who develop the
disease would be diagnosed, and salvaged. India
can take the lead in this important area of
investigation.

There ae aso opprtunities for tedinology
transfer through the development of an Indian
program on childhood diabetes which is
compatible with that of the WHO investigations.
For example, the latess DNA tedindogy is
available for investigating IDDM and is realily
transferable to India. The alvantage is if the
designs of research and the technology could be
the same in India and ather countries such as the
U.S., the specific genetic probes could be made
available to Indian scientists for collaborative
evaluations. The transfer of DNA tednology
would have important implicaions nat only for
diabetes, bu for al genetic work in the aea of
chronic disease.

Also, an amuch broader level, childhood dabetes
is a chronic disease which appears to have avira
etiology. The future hedth of India is dependent
upon effective pudic heath measures in the area
of mid 1970's, and in Northern Europe, about a
3% increase per yea for the past decade (15). The
most striking example is midwest Poland with a
virtual epidemic in the mid 1980s where the
incidence dowbled in only a short 2-yea period o
time (17).

The fourth argument is perhaps the most exciting.
With migration, there appeas to be a rapid
increase in incidence (14). When low-risk
individuals move to a "high" risk area, their
incidence increases, which could only be
acounted for by environmenta factors. Dramatic
evidence for this comes from Leicester, England.
Upon expulsion from Uganda in the ealy 1970's
the Asian population migrated to the U.K. (15).
The incidence of childhood dabetes in this
popuation shortly after arrival was very low, less
than 1-2/100,000(18). However, in amere 15 yea
period the incidence rose over 10 fold. Thus it
appears that the Asian populationis at high risk of
childhoal diabetes, however, the risk is not
expresed urlessthe popuation is confronted by a
"diabetogenic" environment such asinthe UK. is
hampered because of the ladk of reliable data

concerning the incidence of disease in the parent
courtry of India.

The fifth argument is that at least in selected
instances environmental fadors guch as viruses
and toxins have been shown to produce childhoal
diabetes in humans (14). However the wntribution
of these specific factors has not been well defined.

Thusin the etiology of childhood dabetes exciting
clues are being obhtained as to the genetic
contributions, but the elvironmental clues, are
still, at best, vague.

There ae severa lines of evidence which suggest
major environmental comporents to the disease.
We thus know that the environment is extremely
important, but we do not know what specific
comporents of the ewvironment adually produce
the disease.

Twin data strongly imply a major environmental
comporent (13), as only 36% of identical twins
will become concordant of the disease. If genetics
were the exclusive determinant, a much higher
corcordancerate in twins would be expeded.

We have agued that there ae five lines of
evidence which indicate that IDDM has a major
environmental comporent (14). The first is that
IDDM can be produced in animal models with
environmental factors suich as chemicas or
viruses.

The second argument is the etraordinary
geographic differencesin risk of disease (!4). Over
al there is at least a 50-fold global difference in
risk asa dild in the Finland is over 50 times more
likely to develop the disease than a dild in China
or Mexico. In the U.S,, this would translate into
the "prevention" of 12,500 & the expected 13,0
new onset cases of IDDM in children each yea, if
the risk of diabetesin U.S. children were the same
as in Chinese children. Regretfully, we know
nothing abou the incidence of diseasein India.

The third argument is that many popuations have
exhibited very rapid increases in the incidence of
disease (15), in some aeas of epidemic
proportions. Finland for example has sen a 3-fold
incresse  in incidence since 1950 (16).
Investigations and potential preventive programs
in childhood diabetes coud have amajor benefit
the recruitment of the next generation d chronic
disease investigators from the large pool of
infectious disease scientists.
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Therefore, much can be learned about childhoal
diabetes through the development of standardized
research protocols in India that are directly
comparable with eff orts that have been established

word-wide. Reseach in

India on childhood

diabetes would greatly increase our knowledge of
the diology would gredly increase our knowledge
of the etiology of the disease for all children.

REFERENCES

1

Marks HH. Longevity and Mortality of Diabetics.
American Journal of Public Health, 196955:416-23.

Dorman JS, LaPorte RE. Mortality of insulin-
dependent diabetes. In: Diabetes in America Data
Complied 1984. National Diabetes Data Group,
Washington D.C.: United States Department of
Hedth and Human Services, 198530 1-9. (NIH
Publicaion no. 85-148).

Dorman US, LaPorte RE, Kuller LH , Cruickshanks
KJ, Orchard TJ Wagener DK, Bedker DJ, Cavender
DE, Drash AL. The Pittsburgh insulin-dependent
diabetes mellitus (IDDM) morbidity and mortality
study: Mortality results. Diabetes 1984;33: 271-276.

LaPorte RE, Cruickshanks KJ. Incidence and risk
fadors for insulin-dependent diabetes. In America
Data complied 1984 National Diabetes Data Group,
Washington D.C.. United States Department of
Hedth and Human Services, 1985:3; 1-12. (NIH
Publi cation no. 85-1468).

Songer TJ, LaPorte RE, Dorman JS. The individual
cost of insulin-dependent diabetes (IDDM) expeded
through age forty . (Abstraa). Proc . of Int. Diab. Fed.
Congress, Sydney , Australia, 1988 53:54.

Singal DP, Blajchman MA. Histocompatabili ty (HL-
A) Antigens, Lymphaocytoxic Antibodes and Tiswue
Antibodes in Patients with Diabetes Madllitus.
Diabetes 1973; 22: 429-432.

Tiwari JL, Teraskoi Pl. HLA and Disease
Aswociations. Springer-Verlag, New York. 1985 185
210

Bhatia E, Mehra NK, Tanga V, Vaidya MC, Ahuja
MMS: HL-A DR Antigen Frequencies in a normal
Indian Type A Diabetic Popuation. Diabetes 1985;
34:565-567.

Kirk RL, Ranford PR, Serjeantson SW, Thompson
AR, Munirathram Chetty SM, John L, Mohan V,
Ramachandran A, Snehalatha C, and Viswanathan M.
HLA, Complement C2, C4, properdion fador B and
glyloxylase types in South Indian Diabetes. Diabetes
Reseach Clinicd Pradice1985;1: 41-47.

10.

11

12.

13

14.

15.

16.

17.

18

19.

20.

21

Omar MAK, Hammond MG, Rajput MC, Asma AC :
Hla A,B,C, and DR Antigens in young South African
Indians with insulin-dependent diabetes mellit us.
South African Medicd Journal 1984;66: 765-767.

Morel PA, Dorman JS, McDevitt HO, Trucco M.
Aspartic Acid at position 57 if the beta chain proteds
against type | diabetics: A family Study. Procealings
of the National Academy of Science 1988;85:8111-
8115.

Serjeantson SW, Ranford PR, Kirk RI, Kohoren
Corish MRJ, Mohan V, Ramachandran A, Snehalatha
C, and Viswanathan M. HLA-DR and DQ DNA
genotyping in insulin-dependent diabetes patients in
South India. Disease Markers 19875: 101-108.

Olmos P, A’hern R, Heaon DA, Millward BA, Risley
P, Pyke DA, Leslie RDG. The Significance of the
concordance rate for type 1 (insulin-dependent)
diabetes in identicd twins. Diabetologia 1988;31:
747-750.

Diabetes Epidemiology, Reseach Internationdl:
Preventive insulin dependent diabetes mellitus: The
environmental challenge. Britain Medicd Journa
1987;295:479-81.

Diabetic Epidemiology Research International Group:
Seadlar trends in ten countries in the incidence of
childhood insulin dependent diabetes (IDDM).
Diabetes (in press.

Reunanen A, Akerblom HK Tudmilehto J, High
incidence of insulin—dependent diabetes mellitus
(IDDM) in children in Finland. In: Circumpolar
Hedth 87'. Proc. of the 7" International Congressin
circumpolar Hedth. June 8-12, 1987 Umea, Sweden.

Rewers M, LaPorte Re, Walczak M, et. a. Apparent
epidemics of insulin-dependent diabetes mellitus in
Mid-Western Poland. Diabetes 1987;36:106-113.

Burden AC, Heanshaw JR, Swift P, Burden M,
Botha H. Childhood Diabetes in Leicestershire:
Evidence for an infedive caise? Proc. of the
European Diabetes Epidemiology Study Group
Venice, 1989.

LaPorte RE, Tagima N, Akerbodm HC, et. a.
Geographic differences in the risk of insulin-
dependent diabetes mellitus. The importance of
registries. Diabetes care 19858:101-107.

Diabetes Méllitus and the Social Class (Editoria ).
Lancet 19822: 530-531.

WHO Diamond Projed¢ Group The WHO
Multinational Projea for Childhood Diabetes.
(Submitted).

INTNL. J. DIAB. DEV. COUNTRIES (1990), VOL. 10 7



