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Changing the paradigm of type 1
diabetes: It is not a disease of

absolute insulin deficiency

Daniel Flanagan

e are all familiar with the paradigm

that type 1 diabetes is a disease

of absolute insulin deficiency. We
usually explain to people who have recently been
diagnosed with diabetes that, although they may
have some ability to make insulin around the time
of diagnosis, this ability is likely to progressively fail
over the following months. Previous studies (based
on the older, less sensitive C-peptide assays)
have suggested that, by 5 years, the majority of
people with type 1 diabetes will have no ability to
make endogenous insulin as measured by blood
C-peptide concentrations.

There is a small percentage of people who
are still able to make small amounts of insulin,
but these are the exception rather than the rule.
Data from the DCCT (Diabetes Control and
Complications Trial) suggest that this ability to
make even small amounts confers some protection
from the risk of developing microvascular
complications and hypoglycaemia.

With the development of more sensitive
C-peptide assays, we are starting to see papers
documenting very low concentrations of insulin
production in the majority of individuals with
long-standing diabetes (Wang et al, 2012). Post-
mortem reports also show that beta-cells can
be identified in the pancreas of individuals with
long-standing diabetes (Foulis et al, 1986). What
is not known is how this correlates with C-peptide
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production and whether these beta-cells may
be functional.
The paper by Oram and colleagues (summarised
alongside) has added to our understanding
of this problem. The authors have used the
recently developed urinary C-peptide assay — a
sensitive and specific measure of endogenous
insulin production — in a cohort of people with
type 1 diabetes of greater than 5 years’ duration.
Measuring urinary C-peptide following a mixed
meal, the authors have shown that detectable
C-peptide is present in 51 out of 74 individuals
(69%) with type 1 diabetes. For the first time
they have shown that, in 90% of these people,
C-peptide increased in response to a meal,
suggesting that functional beta-cells are present.
The results will need reproducing; however, this
article provides an obvious therapeutic target for
the future. We need to understand why and how
some functional beta-cells remain before this can
influence therapy. |
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New ultra-sensitive assays

have been developed that
detect C-peptide levels <5 pmol/L,
which can be used to detect small
concentrations of C-peptide in people
with long-standing T1D. This study
aimed to assess the prevalence of low-

level C-peptide secretion as a measure

of insulin secretion in people with T1D,
and to see if this is a response to a
meal stimulus.

Seventy-four people with T1D

for over 5 years underwent a
mixed-meal tolerance test; fasting and
stimulated serum C-peptide levels were
measured. Blood samples were taken
90 minutes after completion of the
mixed meal, and urine samples were
taken after 120 minutes.

C-peptide rose from a median

fasting value of 12 pmol/L to
23 pmol/L after the mixed meals were
ingested (P<0.0001).

C-peptide levels >3.3 pmol/L were

detected post-meal in 54 out of
74 participants. Of these 54, C-peptide
either increased (n=43 [90%)]) or
stayed the same (n=11) compared to
median fasting value.

Most participants (51 of 74 [69%])

also had detectable C-peptide in
urine samples (>30 pmol/L).

The conclusion of the study was

that most people with long-duration
T1D continue to secrete very-low-level
endogenous insulin, which increases
after meals. This may be due to the
presence of a small number of still
functional beta-cells, or it may imply
that some beta-cells escaped immune
attack or have undergone regeneration.
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