
 

Artificial pancreas likely to be available by
2018

June 30 2016

The artificial pancreas—a device which monitors blood glucose in
patients with type 1 diabetes and then automatically adjusts levels of
insulin entering the body—is likely to be available by 2018, conclude
authors of a paper in Diabetologia (the journal of the European
Association for the Study of Diabetes). Issues such as speed of action of
the forms of insulin used, reliability, convenience and accuracy of
glucose monitors plus cybersecurity to protect devices from hacking, are
among the issues that are being addressed.

Currently available technology allows insulin pumps to deliver insulin to
people with diabetes after taking a reading or readings from glucose
meters, but these two components are separate. It is the joining together
of both parts into a 'closed loop' that makes an artificial pancreas,
explain authors Dr Roman Hovorka and Dr Hood Thabit of the
University of Cambridge, UK. "In trials to date, users have been positive
about how use of an artificial pancreas gives them 'time off' or a
'holiday' from their diabetes management, since the system is managing
their blood sugar effectively without the need for constant monitoring by
the user," they say.

One part of the clinical need for the artificial pancreas is the variability
of insulin requirements between and within individuals—on one day a
person could use one third of their normal requirements, and on another
3 times what they normally would. This is dependent on the individual,
their diet, their physical activity and other factors. The combination of
all these factors together places a burden on people with type 1 diabetes
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to constantly monitor their glucose levels, to ensure they don't end up
with too much blood sugar (hyperglycaemic) or more commonly, too
little (hypoglycaemic). Both of these complications can cause significant
damage to blood vessels and nerve endings, making complications such
as cardiovascular problems more likely.

There are alternatives to the artificial pancreas, with improvements in
technology in both whole pancreas transplantation and also transplants of
just the beta cells from the pancreas which produce insulin. However,
recipients of these transplants require drugs to supress their immune
systems just as in other organ transplants. In the case of whole pancreas
transplantation, major surgery is required; and in beta cell islet
transplantation, the body's immune system can still attack the
transplanted cells and kill off a large proportion of them (80% in some
cases). The artificial pancreas of course avoids the need for major
surgery and immunosuppressant drugs.

Researchers globally continue to work on a number of challenges faced
by artificial pancreas technology. One such challenge is that even fast-
acting insulin analogues do not reach their peak levels in the bloodstream
until 0.5 to 2 hours after injection, with their effects lasting 3 to 5 hours.
So this may not be fast enough for effective control in, for example,
conditions of vigorous exercise. Use of the even faster acting 'insulin
aspart' analogue may remove part of this problem, as could use of other
forms of insulin such as inhaled insulin. Work also continues to improve
the software in closed loop systems to make it as accurate as possible in
blood sugar management.

A number of clinical studies have been completed using the artificial
pancreas in its various forms, in various settings such as diabetes camps
for children, and real life home testing. Many of these trials have shown
as good or better glucose control than existing technologies (with success
defined by time spent in a target range of ideal blood glucose
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concentrations and reduced risk of hypoglycaemia). A number of other
studies are ongoing. The authors say: "Prolonged 6- to 24-month
multinational closed-loop clinical trials and pivotal studies are underway
or in preparation including adults and children. As closed loop devices
may be vulnerable to cybersecurity threats such as interference with
wireless protocols and unauthorised data retrieval, implementation of
secure communications protocols is a must."

The actual timeline to availability of the artificial pancreas, as with other
medical devices, encompasses regulatory approvals with reassuring
attitudes of regulatory agencies such as the US Food and Drug
Administration (FDA), which is currently reviewing one proposed
artificial pancreas with approval possibly as soon as 2017. And a recent
review by the UK National Institute of Health Research (NIHR) reported
that automated closed-loop systems may be expected to appear in the
(European) market by the end of 2018. The authors say: "This timeline
will largely be dependent upon regulatory approvals and ensuring that
infrastructures and support are in place for healthcare professionals
providing clinical care. Structured education will need to continue to
augment efficacy and safety."

The authors say: "Cost-effectiveness of closed-loop is to be determined
to support access and reimbursement. In addition to conventional
endpoints such as blood sugar control, quality of life is to be included to
assess burden of disease management and hypoglycaemia. Future
research may include finding out which sub-populations may benefit
most from using an artificial pancreas. Research is underway to evaluate
these closed-loop systems in the very young, in pregnant women with
type 1 diabetes, and in hospital in-patients who are suffering episodes of
hyperglycaemia."

They conclude: "Significant milestones moving the artificial pancreas
from laboratory to free-living unsupervised home settings have been
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achieved in the past decade. Through inter-disciplinary collaboration,
teams worldwide have accelerated progress and real-world closed-loop
applications have been demonstrated. Given the challenges of beta-cell
transplantation, closed-loop technologies are, with continuing innovation
potential, destined to provide a viable alternative for existing insulin
pump therapy and multiple daily insulin injections."

  More information: Hood Thabit et al. Coming of age: the artificial
pancreas for type 1 diabetes, Diabetologia (2016). DOI:
10.1007/s00125-016-4022-4
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