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Magic bullets, reportable
disease, and prevention of
childhood diabetes
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D uring the past few years major
strides have been made in our
ability to predict asymptomatic

children who will develop insulin-de-
pendent diabetes mellitus (IDDM).
Also, rapid advances in our understand-
ing of the immune system have led to
specific immune intervention "magic
bullets" that appear to reduce or halt
|3-cell destruction. This has provoked
the question of whether we are at the
point whereby specific immunothera-
pies can be tried in clinically healthy
people with the goal of preventing
childhood diabetes (1). Recently, a po-
sition statement by the American Dia-
betes Association came out in favor of
immunomodulation trials of asympto-
matic individuals (1). Disappointingly,
no other approaches for prevention
were advocated, nor even discussed.
Herein, we present an alternative path
to the "magic bullet" direction.

We present the parallels be-
tween one HL A-associated autoimmune
disease that has been successfully pre-
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vented, rheumatic fever/rheumatic heart
disease (RF/RHD), with an HL A-associ-
ated autoimmune disease that has not
been prevented, childhood diabetes.
We argue that successful preventive ap-
proaches used with RF/RHD could
equally be applied to IDDM, the first
step being that of making IDDM a
reportable disease.

EPIDEMIOLOGY
There are striking similarities between
the epidemiology of (RF/RHD) and
IDDM in children (2). For both RF/
RHD and IDDM, the onset mortality is
high (2,3). RF/RHD and IDDM have
had a similar incidence and were two
of the leading chronic diseases of chil-
dren (4-6; Fig. 1). The ages at onset
are almost identical, with few cases di-
agnosed at <2 yr of age, a rising inci-
dence until puberty, and a steady de-
cline there after (4-6; Fig. 2). There is
an enormous geographic variation for
both diseases with the incidence being
higher further from the equator (4,6;
Fig. 3). The seasonal patterns are al-
most identical with a reduction of cases
in warm summer months (7,8; Fig. 4).

GENETICS
RF/RHD clusters within certain families
as does childhood diabetes. There is a

markedly increased risk for identical
twins (9,10) and siblings (11-13) for
both diseases. In addition, the risk to
siblings for both RF/RHD and IDDM
appears to be primarily determined by
age, rather than when the proband de-
veloped the disease (12,14). As with
IDDM, a specific Mendelian mode of
inheritance has not been found for RF/
RHD (7,8).

EVIDENCE FOR AUTOIMMUNE
NATURE
Both RF/RHD and IDDM are character-
ized by HLA associations and tissue-
specific autoantibodies, as are typically
found in autoimmune diseases. The
prevalence of tissue autoantibodies is as
high if not higher for RF/RHD than
childhood diabetes (15-17). Moreover,
the tissue antibodies have been directly
related to target tissue damage (16)
with rheumatic heart disease and has
been presented as a model of molecular
mimicry unlike IDDM. HLA-DR4 asso-
ciations are seen with both diseases
(18). In addition, for both diseases, af-
fected siblings exhibit segregation dis-
tortion with >65% of affected siblings
being HLA-haplotype identical when
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Figure 2—Age at onset. RF/RHD, rheumatic
fever/rheumatic heart disease; IDDM, insulin-
dependent diabetes mellitus.

Figure 1—Chronic diseases of children. RF/
RHD, rheumatic fever/rheumatic heart disease;
IDDM, insulin-dependent diabetes mellitus.
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Figure 3—Geographic variation for rheu-

matic fever/rheumatic heart disease (RF/RD)

and insulin-dependent diabetes mellitus

(IDDM).

Figure 4—Seasonal patterns of rheumatic fe-

ver/rheumatic heart disease (RF/RHD) and in-

sulin-dependent diabetes mellitus (IDDM).

only 25% would be expected, indicat-
ing strong HLA linkage (19,20; Fig. 5).

The similarities between the two
HLA-associated diseases are striking
but there is a major dissimilarity (Fig.
6). During a 30-yr period, RF/RHD has
been virtually eradicated, in contrast
there appears to be a global rise in the
incidence of IDDM, in some cases of
epidemic proportion (21,22).

Why is it that RF/RHD has al-
most disappeared and IDDM continues
to rise, despite the fact that we know as
much if not more about the immunol-
ogy and immunogenetics of IDDM than
we know about the immunology and
immunogenetics of RF/RHD? The obvi-
ous reason is that for RHD we know
the environmental factors causing the
disease, i.e., group A streptococci, and
how to break the chain of causation
(7). For IDDM we do not know the
specific agents. With the knowledge of
the environmental factors, surveillance,

changing life-styles, and control mea-
sures, the incidence of RF/RHD has
precipitously declined. We believe the
same would occur with childhood dia-
betes.

Classic epidemiological studies
of RF/RHD directly linked streptococ-
cal infection to the disease (7). Similar
types of studies are needed with IDDM
to identify the agents causing disease.
RF/RHD studies investigated "out-
breaks" of disease in populations (7).
Many "outbreaks" of IDDM have been
found (22,23) but systematic, active,
and rapid pursuit of these epidemics
has not taken place.

We propose that the route to
eradication of IDDM is that of epidemi-
ology and public health. The preven-
tion task is probably easier than with
RF in that there are few problems of
diagnosis with IDDM as with RF. More-
over, specific DNA markers have been
identified that are highly associated
with the disease (24). Thus, investiga-
tions can be limited to the small, ge-
netic subset of the population who can
develop IDDM, comparing those geneti-
cally susceptible people who develop
the disease with those who do not, to
make it easier to identify the agents
responsible for the death of the pan-
creas.

Perhaps, at this juncture, we
need to be wary of blindly continuing
down the exciting and glamorous magic
bullet route. Despite what we were told
in the 1970s, 1980s, and now, the pre-
vention of diabetes with magic immu-
nologic bullets is not just around the
corner. We must be concerned that in
the rush to find the bullet that no harm
be done to asymptomatic children (21).
Despite the bright promise of immuno-
therapy, gene therapy, and pancreatic
transplant, is there any HLA-associated
disease that has been prevented/cured
in asymptomatic people with a magic
bullet? We cannot think of any. In con-
trast, epidemiology and public health
have a strong track record in identifica-
tion of agents causing HLA-associated

diseases and prevention. In addition to
RF, other HLA-associated diseases that
have or are being prevented include
toxic oil syndrome in Spain (25) and
tryptophan- associated eosinophilia my-
algia (26). Lyme arthritis is another
apparent autoimmune HLA-associated
disease where the agent has been found
through epidemiology and public
health measures have been devised for
prevention (27). In each case, removal
of the agent eradicated or would eradi-
cate the disease.

Hopefully, we will be as suc-
cessful with IDDM as with RF. The
incidence of RF declined in Denmark
from >300/100,000 per yr in the late
1800s to 50/100,000 in the 1950s and
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Figure 5—HLA associations. RF/RHD, rheu-

matic fever/rheumatic heart disease; IDDM, in-

sulin-dependent diabetes mellitus.
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Figure 6—Temporal trends in the United

States. RF/RHD, rheumatic fever/rheumatic

heart disease; IDDM, insulin-dependent diabe-

tes mellitus.
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10/100,000 in the 1970s (28). In Balti-
more, the incidence of RF precipitously
declined from 17/100,000 in 1950 to
.23/100,000 in 1980, a 98.6% reduc-
tion (29). The hope is that we could be
equally as successful with IDDM as
with RF and RHD in Baltimore. If we
were, then during the next 30 yr in the
U.S. instead of 12,000 childhood IDDM
cases being diagnosed each year, there
would be only 170. In Allegheny
County, Pennsylvania, 70 new cases are
diagnosed annually. If we are successful
in prevention, only 2 would develop.
Can the search for the "magic bullet" to
prevent IDDM offer such an optimistic
projection?

How best to use the RF/RHD
model? Surveillance of RF began with
small, short-term population-based reg-
istries that gave hints about the epi-
demic nature of the disease. We are at
this point with IDDM. However, it was
not until RF became a reportable dis-
ease in the 1940s and 1950s that our
knowledge of the etiology and preven-
tive approaches began as the epidemics
were found early and the agent identi-
fied. This effort was a marriage between
the primary health-care providers (pe-
diatricians, internists, and family practi-
tioners) and the public health officials.
The primary health-care providers iden-
tified the epidemics by reporting the
diseases and also provided hypotheses
about what was causing RF/RHD. The
public health officials provided the
methods for testing and control mea-
sures (7). A similar model should be
established to prevent IDDM in the
U.S., Japan, and the rest of the world.
It is time that IDDM became a report-
able disease. The Centers for Disease
Control in the U.S. and the Ministry of
Health in Japan should take on this
responsibility.

To quote Dr. Paul "For the epi-
demiologist it is difficult to imagine any
feature about rheumatic fever of greater
significance to the physician, the public
health worker, or the general public
than the discovery of a method of pre-

vention and the demonstration of its
successful application" (7). We hope
that we can soon say the same about
childhood diabetes.

Safe prevention of RF occurred
as the result of changing environmental
conditions, epidemiology, and public
health. We predict that in the next 30
yr the preventive medicine approach
will be successful for the eradication of
childhood diabetes (31,32). We are not
saying that the immunomodulatory
route toward prevention is wrong; how-
ever, it is an untrodden path. More
attention needs to be directed toward a
proven well-travelled route of disease
prevention; that of epidemiology and
public health.
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