
Digital health technology and mobile devices for the
management of diabetes mellitus: state of the art

Rongzi Shan, Sudipa Sarkar, Seth S. Martin

Mobile health (mHealth) for diabetes is a new but rapidly
growing field that can potentially increase access to healthcare
and improve self-management of diabetes. In this issue, Shan
et al (https://doi.org/10.1007/s00125-019-4864-7) review
state-of-the-art mHealth interventions for diabetes, discussing
how components and features of existing interventions vary
according to the specific patient needs to be addressed. The
clinical outcomes ofmHealth interventions are generally mod-
est but promising. Currently, it is unknown which features are
most effective at promoting clinical improvement, but
expanding usage, personalisation and the incorporation of
techniques for precision medicine are key future directions.
Addressing barriers, such as cost, sustainability and integra-
tion with the healthcare system, is necessary for mHealth tools
to be more widely adopted.

The figure from this review is available as a downloadable
slide.

NAD+ metabolism as a target for metabolic health: have
we found the silver bullet?

Niels J. Connell, Riekelt H. Houtkooper, Patrick Schrauwen

Targeting NAD+ metabolism to improve metabolic health
through sirtuin activation is a possible avenue for new thera-
peutic approaches to treat metabolic disorders. In this issue,

Connell et al (https://doi.org/10.1007/s00125-019-4831-3)
review the advances in and approaches undertaken for
targeting NAD+ metabolism in humans and their effects on
human metabolism. Preclinical models have demonstrated
promising results of metabolic improvement by influencing
NAD+ metabolism. The transition from the preclinical to the
clinical setting has provenmore ambiguous and results seen in
preclinical models are yet to be replicated in humans. The
targeting of NAD+ metabolism in humans remains
promising for improving metabolic health but warrants
further exploration.

The figures from this review are available as a download-
able slideset.

Gestational diabetes and the risk of cardiovascular disease
in women: a systematic review and meta-analysis

Caroline K. Kramer, Sara Campbell, Ravi Retnakaran

A series of recent studies has suggested that women who
develop gestational diabetes (GDM) have an increased future
risk of cardiovascular disease (CVD). However, these studies
have yielded varying estimates of the magnitude of risk and
offered conflicting evidence on whether this risk is dependent
upon the development of type 2 diabetes. In a meta-analysis
involving more than 5 million women, Kramer et al (https://
doi.org/10.1007/s00125-019-4840-2) report three key
findings. First, compared with women who did not have
GDM, women with GDM had a twofold higher risk of
major cardiovascular events in the years thereafter. Second,
this risk was not dependent on the development of intercurrent
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type 2 diabetes. Third, the risk of CVD in women with GDM
was evident as early as the first decade after delivery. Thus,
with or without subsequent type 2 diabetes, the diagnosis of
GDM should be recognised as a risk factor for future CVD
and, hence, an opportunity for early risk modification and,
possibly, prevention of the leading cause of mortality in
women.

Pregnancy in human IAPP transgenic mice recapitulates
beta cell stress in type 2 diabetes

Tatyana Gurlo, Sarah Kim, Alexandra E. Butler, Chang Liu,
Lina Pei, Madeline Rosenberger, Peter C. Butler

Gestational diabetes is a risk factor for subsequent type 2
diabetes. As the availability of human pancreas tissue in preg-
nancy is limited, little is known about the islet changes in
women vulnerable to type 2 diabetes, either during or after
pregnancy. Moreover, most rodent models of type 2 diabetes
do not develop gestational diabetes. This may be because, in
humans, beta cell failure in type 2 diabetes is characterised by
protein misfolding toxicity mediated by islet amyloid poly-
peptide (IAPP) but rodent IAPP does not form toxic oligo-
mers. In this issue, Gurlo et al (https://doi.org/10.1007/
s00125-019-4843-z) investigated whether mice transgenic
for human IAPP develop pregnancy-related diabetes. The
transgenic mice showed beta cell stress that mimicked the
endoplasmic reticulum stress, oxidative damage and attenuat-
ed autophagy observed in beta cells in type 2 diabetes.
Moreover, this beta cell damage persisted after pregnancy,
leading to subsequent diabetes before or during a second preg-
nancy, with further exacerbation of beta cell stress during the
second pregnancy. The authors conclude that this model offers
accessible islet tissue to investigate strategies to mitigate beta

cell stress during pregnancy, as well as an opportunity to in-
vestigate the effects of gestational diabetes on fetal develop-
ment.

Elevated brain glutamate levels in type 1 diabetes:
correlations with glycaemic control and age of disease
onset but not with hypoglycaemia awareness status

Evita C. Wiegers, Hanne M. Rooijackers, Jack J.A. van Asten,
Cees J. Tack, Arend Heerschap, Bastiaan E. de Galan,
Marinette van der Graaf

Chronic hyperglycaemia in type 1 diabetes affects the struc-
ture and function of the brain. Diabetes onset in early child-
hood and poor glycaemic control are known risk factors for
these effects. Many fear that recurrent hypoglycaemia may
induce similarly devastating effects on the brain. Changes in
the neurochemical profile of the brain may be early signs of
altered brain structure/function. In this issue, Wiegers et al
(https://doi.org/10.1007/s00125-019-4862-9) studied the
effects of type 1 diabetes and the burden of hypoglycaemia
on brain metabolite levels using 1H magnetic resonance
spectroscopy. They found higher cerebral glutamate levels in
individuals with type 1 diabetes compared with control
participants without diabetes, irrespective of the state of
hypoglycaemia awareness (impaired awareness vs normal
awareness). Among those with type 1 diabetes, cerebral
glutamate levels correlated with glycaemic control (HbA1c

levels) and the age of disease diagnosis. The burden of
hypoglycaemia had, at most, a limited impact on the
neurochemical profile of individuals with type 1 diabetes.
The authors conclude that glutamate could potentially act as
an early marker of hyperglycaemia-induced cerebral
complications.
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