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in the world and, of these, more than 95%

are considered to have type 2 diabetes. It has
been predicted that this number will double with-
in the next 15 years,' primarily due to the epidem-
ic increase in type 2 diabetes. There are large ethnic
and geographic variations in the prevalence of the
2 forms of diabetes. In Scandinavia, where type 1 di-
abetes is common, type 2 diabetes is thought to ac-
count for about 85% of all cases with diabetes. In

3 bout 180 million people suffer from diabetes

betes and type 2 diabetes (with no signs of autoimmunity), may not be

as simple as we hitherto have thought. The introduction of sensitive and
reproducible assays to identify autoimmune markers for 3-cell destruction like
glutamic acid decarboxylase (GAD) antibodies has changed this picture. Latent
autoimmune diabetes in adults (LADA) accounts for 5% to 10% of all cases
with diabetes and is defined by the presence of GAD antibodies and onset after
the age of 35 years. LADA is also called slowly progressing type 1 diabetes as the
disease shows a steady progression (but slower than early-onset type 1 diabetes)
toward insulin requirement. Unfortunately, no large treatment trials have been
conducted to aid in the choice of treatment for LADA. A family history of type 1
diabetes can also influence the phenotype of type 2 diabetes even though the pa-
tients do not have autoimmune markers; they are younger at disease onsel,
have a lower body mass index and a more pronounced reduction in 3-cell func-
tion and are less susceptible to develop cardiovascular complications. Converse-
ly, a family history of type 2 diabetes in a patient with type 1 diabetes is often
associated with a later onset, insulin resistance, and more macrovascular com-
plications. It is obvious that these diabetic subgroups do not represent distinct
entities but rather parts of a continuum where the proportion of the genetic
influence from one or the other will differ. It should be an affordable challenge
to provide a clearer picture of the gray area between type 1 and type 2 diabetes
in the future.
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T he distinction info 2 main forms of diabetes, type 1 or autoimmune dia-
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What do type 1 and 2 diabetes have in common? — Groop

Asia, the figure is very different, only a few percent
have type 1 diabetes while the majority have type 2
diabetes. The distinction into two forms of diabetes
dates back 600 years Bc when the Indian physicians
Chakrata and Susruta recognized the 2 forms of the
disease. In 1866, the British physician Harley report-
ed “There are at least two distinct forms of diabetes
requiring diametrically opposing forms of treat-
ment.”? Almost at the same time, a French physi-
cian, Lancereaux, made the distinction between
the fat and thin form of diabetes (diabefe gras and
maigre). In the mid 1930s, Falta and Boller divided
patients into insulin-sensitive and insulin-resistant
diabetes based upon their response to exogenous
insulin.* However, the paper by Himsworth (1936)
seems to have ultimately introduced the 2 forms of
diabetes: “In insulin-sensitive diabetics, the disease
is due to deficiency of insulin, while in insulin-in-
sensitive patients, diabetes results, not from the lack
of insulin, but from an unknown factor that renders
the body insensitive to insulin.” The terms type 1
and type 2 diabetes were introduced in 1940 and
based upon anthropometric studies.® With the in-
troduction of, first, a bioassay and later the radio-
immunoassay for insulin, it became clear that the
degree of insulin deficiency distinguished the 2
forms.” However, the distinction between type 1
and type 2 diabetes may not be as clear as hitherto
thought and even after applying World Health Orga-

SELECTED ABBREVIATIONS AND ACRONYMS

AIDA  autoimmune diabetes in adults

GADA  glutamic acid decarboxylase antibody
ICA islet cell antibody

IDDM  insulin-dependent diabetes mellitus
LADA latent autoimmune diabetes in adults
MIN mixed IDDM and NIDDM

MODY maturity-onset diabetes of the young
NIDDM non-insulin-dependent diabetes mellitus
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nization (WHO) criteria for the 2 forms of diabetes,
a relatively large proportion (up to 30%) of patients
remain unclassified.® This review will address this
twilight zone between type 1 and type 2 diabetes but
also address what the 2 forms have in common.

Type 1 diabetes

Type 1 diabetes indicates an autoimmune process
of B-cell destruction that may ultimately lead to di-
abetes mellitus requiring insulin for survival or pre-
vention of ketoacidosis, coma, or death.® Genetic
prediction determined by the human leukocyte anti-
gen (HLA) locus together with immunological and
environmental factors are key players in the patho-
genesis of the disease. Autoimmune diabetes is fur-
ther subdivided into a rapidly progressive form
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Figure 1. Type 2 diabetes
and latent autoimmune
diabetes in adults (LADA)
increase after the age of
35 years whereas maturity-
onset diabetes of the young
(MODY) and classic type 1
diabetes peak before the
age of 25 years.

that is commonly observed in children below the
age of 15 years (but may also occur in adults) and
into a slowly progressive form that is also referred to
as latent autoimmune diabetes in adults (LADA) and
defined as glutamic acid decarboxylase antibody
(GADA)—positive diabetes with onset after the age of
35 years (Figure 1).° A small proportion of patients
with type 1 diabetes do not show signs of autoim-
munity and have been called idiopathic.® Neverthe-
less, it can be assumed that this form is heterogene-
ous and encompasses monogenic forms of diabetes
like maturity-onset diabetes in the young (MODY)
and even forms of neonatal diabetes. Patients with
type 1 diabetes are at particular risk of developing
microvascular complications.

Type 2 diabetes

Type 2 diabetes encompasses the group of diabetic
patients previously called non—insulin-dependent
diabetes mellitus (NIDDM). People with type 2 dia-
betes are usually obese and show both impaired in-
sulin secretion and action. At least initially, these
patients do not need insulin to survive and the dis-
ease often remains undiagnosed for many years.
Type 2 diabetic patients are at increased risk of de-
veloping both micro- and macrovascular complica-
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tions. Abdominal obesity is considered to play a cru-
cial role in the pathogenesis of the disease, together
with deposition of fat in organs where it normally
does not belong, like skeletal muscle, liver, and islets
leading to peripheral and hepatic insulin resistance
and impaired (3-cell function. There are, however,
most likely several forms of type 2 diabetes, in which
the contribution of impaired insulin secretion and
action may differ.

The story of LADA

Autoimmunity in the form of circulating antibodies
against islet structures (islet cell antibodies [ICA])
was recognized as a key player in type 1 diabetes
as far back as the early 1970s. A few years later, the
first reports of ICA in patients with apparent type 2
diabetes were published.’® In these first reports,
there was a clear association with other endocrino-
pathies," but also with failure of treatment with oral
antidiabetic drugs."

My own interest in the topic came through a 79-
year old patient who participated in studies on the
heterogeneity of type 2 diabetes in the 1980s."* She
was treated with a sulfonylurea for 1 year, after
which the disease rapidly deteriorated and she re-
quired insulin therapy. The serum sample taken at
diagnosis turned out to be strongly positive for ICA.
In our first description of ICA-positive patients with
onset after the age of 35 years, we used the term la-
tent type 1 diabetes and could show that there was
a clear deterioration of B-cell function over time."
This was more pronounced in patients who also had
type 1-related HLA DR3 and/or DR4." In a metab-
olic characterization of these patients in 1988, we
introduced the term autoimmune-diabetes in adults
(AIDA)." The name LADA was first introduced in
1991 when Ian Mackay suggested that we combine
the terms latent and autoimmune diabetes in adults.’
In the WHO classification from 1999, LADA was
named slowly progressing type 1 diabetes.®

[ Definition and prevalence of LADA
The prevalence of LADA has differed between dif-
ferent studies and populations but also depending
upon which definition has been used. In the follow-
ing, we use the initial definition, ie, age at onset
over 35 years and GADA positivity.” With the increas-
ing use of insulin in type 2 diabetes, it is no longer
meaningful to include the criterion of no insulin
therapy during the first year. We have defined GADA
positivity as 5 RU (relative units), which corresponds
to mean+3SD of 296 healthy Finnish controls.
Among 1122 type 2 diabetic patients from the
Botnia study, the prevalence was 9.3%.'® The Bot-
nia study includes mostly known type 2 diabetic pa-
tients from primary care centers. Similar prevalence
rates have been reported in hospital-based Cau-
casian patient samples.'™ The prevalence is also
dependent upon age at onset; in the United King-
dom Prospective Diabetes Study (UKPDS), it was
349% for those aged 25 to 34 years at diagnosis and
7% for those aged 55 to 65 years at diagnosis.” How-
ever, in population-based studies, the prevalence is
clearly lower.2** In 4134 drug-naive type 2 diabetic
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patients from the A Diabetes Outcome Progression
Trial (ADOPT), the prevalence was similar in North _0
America (4.7%) and in Europe (3.7%).2 There might Spectrum of diabetes
be a north-south gradient with a lower prevalence
in southern than northern Europe.” In Asia and the
Pacific, LADA is less frequent.”*' Nevertheless, high
prevalence rates have been reported from China.”
In a large Japanese hospital-based study of 4980 di-
abetic patients with age at onset >20 years, GADA
positivity was found in 3.8%.% Taken together, the
prevalence of LADA varies from 3% to 10% to 15%
based upon definition, ascertainment criteria, and
ethnicity. More importantly, it is as common or even
more common in many regions of the world than
classic type 1 diabetes. Figure 2 shows the spectrum
of diabetes in Scandinavia.

Type 2

0 Is LADA a unique entity of diabetes?

Do we really need a diabetic subgroup called LADA?
Why not simply call it adult type 1 diabetes? I think
the answer is yes, we do need one. The main argu-
ment is that before the era of antibody measure-
ments, LADA was hidden within the group of type 2
diabetic patients, with whom LADA patients share
many features. Although in our initial cohort, 76%
of type 2 diabetic patients with relative insulin defi-
ciency (glucagon-stimulated C-peptide <0.6 nmol/L)

4y,

Figure 2. The spectrum of diabetic subgroups. In Scandinavia, latent autoimmune
diabetes in adults (LADA) accounts for approximately 10% of all cases of diabetes; this
means that almost 25% of all diabetic patients have an autoimmune origin. In addition
to LADA, there is a clear genetic interaction between type 1 and type 2 diabetes which
we have referred to as MIN (mixed insulin-dependent diabetes mellitus [IDDM] and

compared with only 12% of non—insulin-deficient
patients had GAD antibodies, they rarely progress
to absolute insulin deficiency and, if they do, they
do it at a much slower rate than patients with early-
onset type 1 diabetes. Similar figures were report-
ed in another Finnish study in which 50% to 60%
of GADA-positive patients but only 2% of GADA-
negative patients required insulin therapy within
6 to 10 years.”” Somewhat higher figures were seen
in the UKPDS where 84% of GADA required insulin
therapy within 6 years. However, the UKPDS in-
cluded younger patients than the previous studies.

0 LADA versus type 2 diabetes

There are clear differences between LADA and type 2
diabetes. LADA patients usually have a lower body
mass index (BMI), and show less abdominal obesity
and fewer features of the metabolic syndrome.® Al-
though they have a more severe reduction in B-cell
function, they share insulin resistance with type 2
diabetes.” They are as prone to microvascular but
less susceptible to macrovascular complications
compared with patients with type 2 diabetes.?* Hy-
perglycemia seems to be a stronger risk factor for
macrovascular disease in LADA than in type 2 di-
abetes.

0 LADA versus type 1 diabetes

LADA represents a continuum rather than a unique
diabetic subgroup. High GADA titer and presence
of antibodies against the tyrosine phosphatase—like
protein IA-2 point to classic early-onset type 1 di-
abetes.” The presence of other autoantibodies di-
rected against thyroid or adrenal tissue or gastric
parietal cells suggests that the patient might have
an autoimmune polyendocrine syndrome.* It has
also been suggested that epitope specificity of GADA
differs between patients with early-onset type 1 di-
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non—insulin-dependent diabetes [NIDDM]).

abetes and LADA, ie, specificity is more narrow in
type 1 diabetes whereas it is more widespread in
LADA.* The question is whether (i) there is some-
thing like rapidly progressing type 1 diabetes in
adults and (ii) whether LADA differs from it. Few
studies have tried to address this issue by analyzing
the presence of high-risk (HLA DQB1%0201/0302,
0302/X etc) and protective (DQB1*0602) geno-
types.'*3* We observed a lower frequency of type 1-
associated HLA DQB1#0201/0302 in LADA than in
type 1 diabetes but higher frequency of protective
DQB1*0602 or 0603. However, there seems to be
a decline in the heterozygous 0201/0302 with age,
while DQB1#0302 persists conferring a similar risk
of autoimmune diabetes throughout life.’*** In con-
trast, no difference in HLA genotypes was observed
between LADA patients and adult-onset type 1 dia-
betic patients (with insulin requirement from diag-
nosis) in a small study from Hungary.> In my view,
the jury is still out on this issue, we would need
much larger patient samples with truly adult-onset
type 1 diabetes to be able to address this issue.

[0 A genetic interaction between type 1 and type 2
diabetes beyond LADA

In Scandinavia, it is not uncommon for type 1 and
type 2 diabetes to be seen in the same families. In
the Botnia study, in 11% of 1000 families with type 2
diabetes, there was one family member with type 1
diabetes. A family history of type 1 diabetes had a
clear influence on the phenotype of type 2 diabetes:
they had earlier onset, lower BMI and C-peptide
concentrations, and showed less hypertension and
cardiovascular disease than patients with a family
history of type 2 diabetes.” These patients also had
less type 1-diabetes associated HLA DQB1 genotypes
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Figure 3 (A and B). Graphs showing the frequency (%) of type 1 diabetes—associated HLA DQB1 genotypes (0302/X, 02/0302/X, Panel A; and
0602(3)X, Panel B) in adult-onset type 1 diabetic patients (n=126), type 2 diabetes from mixed type 1/2 families (n=93), or common type 2
families (n=195), and in nondiabetic control subjects (n=172). In Scandinavia, there are about 10% of patients with type 1 diabetes in families
with type 2 diabetes. Type 2 diabetic patients from families show earlier onset, lower body mass index, and lower C-peptide concentrations than
patients with common type 2 diabetes. They also share the presence of HLA DQB1*0302 genotypes with type 1 diabetes but have more of the
protective genotypes, HLA DQB1*0602(0603)/X.
Abbreviations: ab, antibody; GAD, glutamic acid decarboxylase.

Modified from reference 36: Li H, Lindholm E, Almgren P, et al. Possible human leukocyte antigen-mediated genetic interaction between type 1 and type 2 diabetes. J Clin
Endocrinol Metab. 2001;86:574-582. Copyright © 2001, The Endocrine Society.

(02/0302) than patients with early-onset type 1 dia-
betes, while there was no difference in the frequen-
cy of HLA DQB1*0302/X between the MIN patients
(patients with mixed insulin-dependent [IDDM] and
non-insulin-dependent diabetes mellitus [NIDDM])
and patients with type 1 diabetes. However, they
clearly had more protective HLA DBQ1*0602(3)/X
than patients with type 1 diabetes (Figure 3).* This
is in line with earlier reports showing less cardio-
vascular disease in type 2 diabetic patients with
HLA-DR4 (corresponding to DQB1*0302)* and in-
creased frequency of HLA-DR4 in long-term sur-
vivors of patients with type 2 diabetes.*® We also
studied in mixed families whether sharing the HLA
haplotype with a type 1 diabetic family member
would influence insulin secretion in patients with
type 2 diabetes.* This was the case, with the insulin
response to oral glucose being significantly reduced
in type 2 patients sharing HLA high-risk haplotypes
with a type 1 family member and this was seen re-
gardless of the presence of autoantibodies. In con-
trast, in unrelated individuals, the same high-risk
HLA genotypes did not influence insulin secretion.
Similarly, in a study from the United Kingdom,
it was suggested that type 2 diabetic parents and
grandparents of patients with type 1 diabetes would
in fact represent an auto-immune form of diabetes
rather than type 2 diabetes.* Conversely, we ob-
served that in patients with type 1 diabetes, a fam-
ily history of type 2 diabetes was associated with
later onset, higher BMI, and more microalbumin-
uria (H Li, unpublished observations). In other stud-
ies, a family history of type 2 diabetes has been asso-
ciated with insulin resistance and a high frequency
of cardiovascular disease in patients with type 1 di-
abetes.” Taken together, there is plenty of evidence
suggesting a genetic interaction between type 1
and type 2 diabetes influencing the phenotype.
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[0 Treatment of LADA

What is the treatment of choice for patients with
LADA? Unfortunately, there are few treatment stud-
ies to answer this question. A Japanese study com-
pared the effect of insulin and sulfonylureas on
progression to insulin dependency in 54 LADA pa-
tients.”! The C-peptide response to oral glucose de-
creased in the sulfonylurea-treated patients but was
maintained unchanged in the insulin-treated pa-
tients. This was associated with a 30% progression
toward insulin-dependency in the sulfonylurea
group compared with 8.3% progression in the in-
sulin-treated group. Given the small number of sub-
jects included this difference was not significant:
it became significant only in the individuals with
high GADA titers. An attractive alternative is to pre-
vent progression toward insulin dependency by vac-
cine-based therapy, eg, recombinant glutamic acid
decarboxylase (GAD) vaccine. Such trials are ongo-
ing in patients with LADA.*

Do antibodies
to CD38 detect a unique
subgroup of diabetes?

Human CD38 (adenosine diphosphate [ADP] ribo-
syl cyclase/cyclic ADP-ribose hydrolase) is a trans-
membrane glycoprotein commonly used as a dif-
ferentiation marker for hematopoietic cells. CD38
is also expressed in human islets.” It is a bifunc-
tional enzyme that catalyzes both the conversion of
oxidized nicotinamide adenine dinucleotide (NAD")
to cyclic ADP-ribose (cADPR) and the hydrolysis of
cADPR back to ADP ribose. cADPR is thought to re-
lease Ca™ from microsomes through interactions
with the ryanodine receptor. Glucose increases the
concentration of cCADPR, which then stimulates in-
sulin secretion. Glucose-stimulated insulin secre-
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tion is enhanced in mice overexpressing CD38 and
attenuated in CD38-knockout mice.*** Recently,
autoantibodies to CD38 have been described in both
type1 and type 2 diabetic patients.***® Using Western
blot, CD38 autoantibodies were detected in 19% of
type 1 and 16% of type 2 diabetic patients in Italy.*
In the Botnia study, the frequency of CD38 autoan-
tibodies was 8.4% in type 2 diabetes but only 4% in
type 1 diabetes.”” The frequency was higher in GADA-

The twilight zone between type 1
and type 2 diabetes

There is no doubt that the simple subdivision into
type 1 and type 2 diabetes or autoimmune and non-
autoimmune diabetes is an oversimplification. Ge-
netic predisposition to one form seems to increase
susceptibility to the other and also the course of the
disease.

positive than in GADA-negative patients (14% ver-

sus 6%). Functional studies have shown that anti-
CD38 autoantibodies raise intracellular calcium and . . oIk .
stimulate insulin release in human islets. In keep- al CD38, cyclic ADP-ribose, and insulin secrefion
ing with these findings, there was no reduction in e
insulin secretion in patients with anti-CD38 anti-
bodies as seen in patients with GADA.*** In contrast, Cyclic ADP Cyclic
we could not confirm an early report of an inter- = ADPR<—="" hydrolase . ADP-ribose
action between a polymorphism in the CD38 gene E K* \
and CD38 autoantibodies.”® The role of CD38 in in- \ CD38 .
sulin secretion is still debated, but the consistent l ATP / \ NAD
finding of autoantibodies to this enzyme and cell FBKP12.6 Endoplasmic
marker point to new pathways involved in insulin reticulum
secretion (see Figure 4).* l Ca™- _—

Nonautoimmune ketosis-prone Ca™ [ o / RyR ‘\

type 2 diabetes [ O

During the past years, a new subgroup of diabetes - CaMkinase |
has emerged, so-called nonautoimmune ketosis- Ca"/[CaM]
prone type 2 diabetes. Patients are usually African
Americans (“Flatbush diabetes”)® or of sub-Saharan . l .
African origin.**® The disease manifests itself by ke- Pancreatic p cell Insulin
toacidosis and insulin-dependence at the time of di-

agnosis followed by long remissions with no insulin
requirement. In 76% of the patients, insulin ther-
apy can be discontinued.’! There is a strong male
preponderance and a strong family history of dia-
betes and the patients usually have a higher age and
BMI than patients with type 1 diabetes. Autoim-
mune markers do not occur. They have less high-
risk HLA genotypes than patients with classic type 1

Figure 4. Antibodies to the trasmembrane bifunctional enzyme CD38 (adenosine
diphosphate [ADP]-ribosyl cyclase/cyclic ADP-ribose hydrolase) are observed in
a proportion of patients with type 1 and type 2 diabetes. Functional studies have
shown that anti-CD38 autoantibodies raise intracellular calcium and stimulate
insulin release in human islets. The final role of these antibodies in the patho-
genesis of diabetes is not known.

Abbreviation: ADPR, adenosine diphosphate ribose; ATP, adenosine triphosphate; CaM, calmodu-
line; NAD*, nicotinamide adenine dinucleotide, oxidized form; RyR, ryanodine receptor.
Modified from reference 49: Okamoto H, Takasawa S, Nata K. The CD38-cyclic ADP-ribose sig-
nalling system in insulin secretion: molecular basis and clinical implications. Diabefologia. 1997;

diabetes. It was suggested that variants in a tran-
scription factor, Pax4, could contribute to this form
of diabetes.”

Inflammation and
cylokine-mediated [-cell damage

It has become apparent that autoimmunity is rarely
sufficient to cause the B-cell destruction character-
istic of type 1 diabetes. Instead a complex sequence
of cytokine-mediated events is required to destroy
the B cells.*** Apoptotic events have also been as-
cribed a role. Some of these events can be triggered
by inflammation and may not be specific to type 1
diabetes. Although both impaired insulin secretion
and action contribute to the development of type 2
diabetes, a progressive failure of the 3 cells seems to
be responsible for the progressive nature of type 2
diabetes resulting in insulin requirements for met-
abolic control. Toxic effects of high concentrations
of glucose and/or free fatty acids (glucotoxicity and
lipotoxicity) have been suggested to promote these
events. It is quite possible that similar mechanisms
are operative in both type 1 and type 2 diabetes.
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Within this twilight zone, we find LADA but also
type 2 diabetic patients with features of type 1 dia-
betes without apparent autoimmune markers (we
called this form for simplicity MIN or mixed IDDM
and NIDDM). Ketosis-prone type 2 diabetes without
signs of autoimmunity clearly also falls into this
gray area. At the moment, LADA can be best defined
as GADA-positive diabetes with onset after the age
of 35 years. There is, however, no clear distinction
from rapidly progressing type 1 diabetes in adults.
Ketoacidosis and an early insulin requirement would
point to the latter. Much more research is required
to understand this gray area. In the meantime, a
careful family history of type 1 or type 2 diabetes
(with information of age at onset and mode of ther-
apy) as well as measurements of GADAs in all new-
ly diagnosed adult patients will aid in the classifi-
cation. A search for other autoimmune markers is
worthwhile, as many of these patients also exhibit
other endocrine disorders. Finally, we clearly need
more therapeutic trials to define what is the treat-
ment of choice in these individuals. [J
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DIABETES DE TYPE 1 ET DE TYPE 2 :
QU’ONT-ILS EN COMMUN ?

a distinction entre les deux formes principales de diabéte, le diabete de

type 1 ou diabete auto-immun et le diabete de type 2 (sans aucun signe

d’auto-immunité) n’est pas aussi simple que nous Uavions cru jusqu’ici.
L’introduction de dosages sensibles et reproductibles pour identifier les mar-
queurs auto-immuns de destruction des cellules 3 comme les anticorps de la
décarboxylase de Uacide glutamique (GAD) ont changé le tableau. Le diabete
latent auto-immun de l'adulte (DLAA) compte pour 5% a 10 % de tous les cas
de diabéte et il est défini par la présence d’anticorps GAD et par une installa-
tion aprés I'dge de 35 ans. Le DLAA est aussi appelé le diabéte de type 1 a pro-
gression lente car la maladie progresse réguliérement (mais plus doucement
que le diabéte de type 1 d’installation précoce) vers les besoins en insuline. Mal-
heureusement, aucune grande étude n’a été conduite pour aider au choix du
traitement pour le DLAA. Des antécédents de diabéte de type 1 peuvent aussi
influer sur le phénotype du diabete de type 2 méme si les patients n’ont pas de
marqueurs auto-immuns ; ils sont plus jeunes a Uinstallation de la maladie,
ont un indice de masse corporel plus bas, une réduction plus prononcée de la
fonction des cellules (3 et sont moins enclins a développer des complications
cardiovasculaires. A Uinverse, des antécédents de diabéte de type 2 chez un pa-
tient ayant un diabéte de type 1 sont souvent associés a une insulinorésistance
d’installation tardive et a plus de complications macrovasculaires. Il est évident
que ces sous-groupes de diabéliques ne représentent pas une entité distincte
mais plutét une partie du continuum dans lequel la proportion de 'influence
génétique de l'un a Uautre différera. Le défi qui consiste a éclairer la nébuleuse
entourant le diabéte de type 1 et le diabéte de type 2 deviendrait accessible.
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