EDITORIALS

Does recurrent exposure to severe hypoglycaemia

affect cognitive function?

Brian M. Frier
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Severe hypoglycaemia is such a common side-effect of in-
sulin therapy affecting people with diabetes, that sometimes
the potentially serious outcomes in terms of morbidity are
overlooked by physicians. However, fear of hypoglycaemia is
prominent among people with diabetes and their relatives. Al-
though permanent neurological deficit following hypoglycae-
mic coma or seizure is rare, the possibility that recurrent expo-
sure to severe neuroglycopenia may have a cumulative adverse
effect on cognitive function and intellectual ability has long
been a concern of people with insulin-treated diabetes. Anec-
dotal accounts have described people affected in this way after
experiencing multiple episodes of hypoglycaemia over many
years {11, which can jeopardise employment in intellectually-
demanding occupations, and ultimately interfere with every-
day activities. Although such extreme cases are uncommon,
cross-sectional studies of adults with type 1 diabetes, that
have relied upon retrospective assessment of the frequency of
hypoglycaemia, suggested that a modest but significant decre-
ment in intellectual capacity may be associated with exposure
to multiple episodes of severe hypoglycaemia [2-5}. These sub-
tle but detrimental changes in cognition may have practical
importance depending on how much an individual requires
their intellect for their job, but overall the adult brain appears
to be relatively resistant to recurrent neuroglycopenia. Severe
hypoglycaemia may have a much greater impact on the more
vulnerable brain of the young child, particularly when type 1
diabetes commences early in life {6,7}.

Much larger prospective studies, such as the Stockholm
Diabetes Intervention Study (SDIS) {8}, and specifically, the
Diabetes Control and Complications Trial (DCCT) {9,101,
failed to show any adverse relationship between severe hy-
poglycaemia and cognitive ability. While this apparently re-
futed the findings of the cross-sectional studies, the duration
of these large prospective trials was thought to have been in-
sufficient to have allowed any significant cognitive deficit to
emerge. Patients were followed in the DCCT for an average
of 6.5 years, and the patients with type 1 diabetes who were
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recruited for this study, were young and had been selected for
inclusion in the trial on the basis of their relatively low risk of
severe hypoglycaemia. This cohort was therefore not typical of
the wider population of adults with type 1 diabetes, many of
whom have risk factors for severe hypoglycaemia such as im-
paired symptomatic awareness and long duration of the disor-
der. It has been pointed out that caution must be exercised in
extrapolating these findings to everybody with type 1 diabetes
[11}. The criticism that the duration of the period of treatment
in the DCCT was inadequate to assess the potential effects
of recurrent severe hypoglycaemia on the brain has now been
addressed by the long-term follow-up of many of the patients
in the original study, and reported by the Epidemiology of
Diabetes Interventions and Complications Study (EDIC) {12}.
This has allowed follow-up of these patients for an average of
18 years.

Approximately 75% of the original DCCT cohort was re-
cruited into the EDIC study; 537 had been in the intensively-
treated group and 522 in the conventionally-treated group of
the DCCT. The average age of the participants was 47 years,
and a stricter (and more robust) definition of severe hypogly-
caemia (coma or seizure) was used in EDIC to identify events
prospectively. During the period of follow-up a total of 348
patients experienced between one and five episodes of se-
vere hypoglycaemia, while 59 people reported more than five
events. No change was found in any of the cognitive domains
that had been measured at baseline and were repeated after 18
years of follow-up, in relation to the frequency of severe hy-
poglycaemia after adjusting for several potential confounding
factors, and irrespective of the previously assigned treatment
group {12]. The only cognitive abnormalities observed were
a moderate decline in motor speed and psychomotor efficien-
¢y, which were associated with higher glycated haemoglobin
values, suggesting that chronic hyperglycaemia is more det-
rimental to cognitive ability than severe hypoglycaemia. This
unexpected observation is consistent with evidence emerging
from studies combining neuroimaging techniques with cogni-
tive assessment that the brain in type 1 diabetes is more vul-
nerable to the effect of chronic hyperglycaemia, which appears
to promote cerebral microangiopathy {13-151.

These EDIC study findings and other emerging evidence
of the effects of the metabolic derangements of diabetes on
the brain, particularly with respect to severe hypoglycaemia,
are reassuring for people with type 1 diabetes, and may help
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to allay anxiety about potential long-term cognitive seque-
lae associated with recurrent neuroglycopenia. Patients with
type 1 diabetes can be reassured that any effort to maintain
strict glycaemic control, although it may potentially increase
the risk of severe hypoglycaemia, is unlikely to lead to sig-
nificant intellectual decline as a consequence. However, one
major limitation of the EDIC study must not be overlooked,
in that the age-group studied (young adults progressing into
middle-age), does not provide definitive information about the
possible effects of multiple episodes of severe hypoglycaemia
on cognitive function in young children with type 1 diabetes,
nor does it provide insight into the risk to the insulin-treated
elderly patient who may have other co-morbidities that may
promote the development of cognitive impairment.

So does recurrent severe hypoglycaemia pose no long-term
risk to the brain in people with diabetes? It would be pre-
mature to dismiss this dangerous acute metabolic emergency
as having little long-term consequence. Aside from the ma-
jor role of recurrent hypoglycaemia in inducing the acquired
clinical syndromes of impaired awareness of hypoglycaemia
and hypoglycaemia-associated autonomic failure, it may com-
pound the detrimental effect of chronic hyperglycaemia on
cognitive function. A cross-sectional study of 142 adults with
type 1 diabetes, all of whom had developed diabetes in child-
hood or adolescence, found that the best predictor of cogni-
tive decline was the presence of peripheral neuropathy (as a
surrogate marker of poor glycaemic control), while a history
of severe hypoglycaemia was not significant [16]. However, a
significant interaction was observed between neuropathy and
severe hypoglycaemia that magnified the degree of cognitive
impairment, suggesting that intermittent neuroglycopenia
could aggravate the adverse effects of chronic hyperglycaemia
on the brain. It would be prudent to avoid repeated exposure
to severe hypoglycaemia to avoid any potential long-term risk
to the brain in all age-groups with type 1 diabetes.
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From the Editor

Synopsis: Diabetes Control and Complications Trial/Epidemiology of Diabetes Interventions and Complications
Study Research Group. Long-term effect of diabetes and its treatment on cognitive function. N Eng J Med. 2007;

356: 1842-1852.

In this observational follow-up study of 1375 diabetic patients who participated in a randomized controlled trial and
were followed up for 18 years it was shown that intensive insulin therapy compared to conventional insulin treatment
did not cause the deterioration of any cognitive domain despite higher frequency of severe hypoglycemia. The
worse glycemic control expressed as increased glycated hemoglobin values was associated with the decline in

psychomotor efficiency and motor speed.
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