Do differences in the brains of people with diabetes
predict future neurological complications?

ur ability to assess

brain function

has been quite
limited. Despite increasingly
sophisticated imaging, the
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structural differences, whereas
assessment of functional
ability has largely relied on
questionnaires to test different aspects of
cognition. The effects of large vessel disease
on the brain are well known, and there is
increasing evidence of long-term neurological
damage from recurrent severe hypoglycaemia
(Warren and Frier, 2005).

Newer technigues using magnetic
resonance imaging (MRI) spectroscopy
allow more dynamic testing of the brain, and
investigations of the various degenerative
disorders have revealed differences in
chemistry and volume that correlate with
neurocognitive and clinical assessments.
Studies of central brain function in people with
diabetic painful neuropathy have also shown

changes not observed with conventional
imaging (Selvarajah et al, 2008).

In this remarkable follow-up study from the
Royal Children’s Hospital, Melbourne, Australia
(summarised alongside), young people with
type 1 diabetes were studied, using MRI
spectroscopy and neurocognitive questionnaires,
12 years after diagnosis and their results
compared with those of individuals without
diabetes. There were functional and biochemical
differences in brain function as well as reductions
in brain volume in the group with diabetes.
These changes correlated with prior episodes of
hypoglycaemia and poor metabolic control.

Whether these changes are reversible or
predict future neurological impairment remains
to be seen, but only with meticulous studies like
these are we going to understand the natural
history of diabetes complications and the role of
metabolic disturbance.
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HbA;. and BMI as trial endpoints,
and incidence of nocturnal and
severe hypoglycaemia, were subjected

to meta-analysis.
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A meta-analysis was undertaken

to determine differences in HbA;.,
incidence of hypoglycaemia and
weight gain between neutral protamine
hagedorn (NPH) human insulin and
long-acting insulin analogues.

A total of 285 RCTs comparing long-

acting insulin analogues (detemir or
glargine) and NPH insulin in people with
type 1 diabetes were identified; of these,
20 met the eligibility criteria, giving 3693
and 2485 in the long-acting analogues
and NPH groups respectively.

Overall, a small but significant

reduction in HbA;, (P=0.026) was
seen with long-acting analogues over
NPH human insulin.

Weight gain with insulin detemir
was significantly smaller than with
human insulin (P=0.012).

Risk of nocturnal and severe
hypoglycaemia was significantly
lower with long-acting insulin analogues

(all P<0.01).

Switching from NPH to long-acting

analogues as basal insulin in people
with type 1 diabetes has a small effect
on HbA., and also reduces the risk of
nocturnal and severe hypoglycaemia.
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acting insulin analogues vs. NPH human insulin in
type 1 diabetes. A meta-analysis. Diabetes Obes
Metab 11: 372-8
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Neurocognitive assessment and
neuroimaging were used to examine
central nervous system function
12 years after diagnosis in youths with
type 1 diabetes (7=106) whose 1Q
at diagnosis matched that of healthy
controls (n=75).

Verbal and full-scale 1Qs were
lower in the diabetes group
(both P<0.05).

The diabetes group also had lower

N-acetylaspartate levels (indicative
of neuronal death or decreased neuronal
metabolism), and higher myoinositol and
choline levels (linked with gliosis and
demyelination) (P<0.05).

Grey matter in bilateral thalami and

right hippocampal gyrus and insular
cortex was decreased in the diabetes
group, as was white matter in bilateral
hippocampi, left temporal lobe and
middle frontal area (all P<0.0005).

T2 relaxation times increased in the

left superior temporal gyrus and
decreased in bilateral lentiform nuclei,
caudate nuclei and thalami, and the
right insular area (all £<0.0005).

Hypoglycaemia was associated

with lower verbal 1Q and volume
reduction in the thalamus; poor
metabolic control predicted elevated
myoinositol and decreased T2 in
the thalamus; early-onset diabetes
predicted lower performance 1Q; and
older age predicted volume loss and T2
change in the basal ganglia.

The findings in youths with type 1

diabetes are suggestive of several
iliness-related neuropathological
processes including gliosis,
demyelination and altered osmolarity.
Northam EA, Rankins D, Lin A et al (2009) Central
nervous system function in youth with type 1

diabetes 12 years after disease onset. Diabetes Care
32:445-50
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