
60 years of metformin use: a glance at the past and a
look to the future

To mark the 60th anniversary of the first clinical use of met-
formin for diabetes, Diabetologia has commissioned a series
of articles on the many evolving (and controversial) aspects
of metformin use. To begin, a historical overview is provided
by Clifford Bailey (DOI 10.1007/s00125-017-4318-z),
followed by an outline of the mechanisms of action by
Rena et al (DOI 10.1007/s00125-017-4342-z). Sanchez-
Rangel and Inzucchi (DOI 10.1007/s00125-017-4336-x) go
on to present data for the efficacy and safety of metformin
in type 2 diabetes, for which it is the first-line therapy. In
contrast, Livingstone and colleagues (DOI 10.1007/s00125-
017-4364-6) discuss its use in type 1 diabetes and Aroda et al
(DOI 10.1007/s00125-017-4361-9) present findings for its
potential use for diabetes prevention. Griffin et al (DOI 10.
1007/s00125-017-4337-9) investigate the association
between metformin and cardiovascular disease risk by
conducting a meta-analysis, whilst Sam and Ehrmann (DOI
10.1007/s00125-017-4306-3) and Lindsay and Loeken (DOI
10.1007/s00125-017-4351-y) discuss its use in polycystic
ovary syndrome and pregnancy, respectively. Metformin
therapy in the ageing population is reviewed by Valencia
et al (DOI 10.1007/s00125-017-4349-5), and Michael Pollak
(DOI 10.1007/s00125-017-4352-x) confers the non-
glycaemic effects of metformin, suggesting a role for the
human microbiota/gut metabolome and the immune sys-
tem. Another emerging area of interest, the impact of

metformin on cancer incidence and mortality, is covered
by Heckman-Stoddard et al (DOI 10.1007/s00125-017-
4372-6). Finally, to address the heterogeneity in response
to metformin therapy, Jose Florez (DOI 10.1007/s00125-
017-4335-y) advises how a personalised approach may be
achieved using genetic studies. In summary, this review
series demonstrates how metformin shows promise in
many conditions, but how long can this drug remain at
the top spot? This review set is accompanied by an
editorial by Sally Marshall (DOI 10.1007/s00125-017-4343-y).

Cancer risk among insulin users: comparing analogues
with human insulin in the CARING five-country cohort
study

Anna But, Marie L. De Bruin, Marloes T. Bazelier, Vidar Hjellvik,
Morten Andersen, Anssi Auvinen, Jakob Starup-Linde,
Marjanka K. Schmidt, Kari Furu, Frank de Vries, Øystein
Karlstad, Nils Ekström, Jari Haukka

Several years after concerns were first raised regarding po-
tential increased risk of cancer with exposure to certain
types of insulin, study findings remain conflicting. Hence,
But et al (DOI 10.1007/s00125-017-4312-5) conducted a
large multi-country observational study to investigate
long-term and time-dependent effects of different insulins
on cancer risk, while addressing methodological shortcom-
ings of previous studies. In this issue, these researchers from
the Cancer Risk and Insulin Analogues (CARING) academic

Competition for publication inDiabetologia continues to grow, and less than 20%
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consortium report findings from their study, which used
healthcare databases from five countries. They found no
evidence for consistent differences between insulin
glargine, insulin detemir and human insulin, when compar-
ing the risk of cancer among individuals with diabetes. Even
after long-term exposure (>5 years), no persistent differ-
ences were observed for the ten most frequently occurring
cancers. These findings suggest that concerns about cancer
risk should not be a reason to withhold the use of the insulin
analogues, insulin glargine and insulin detemir.

Early metabolic markers identify potential targets for
the prevention of type 2 diabetes

Gopal Peddinti, Jeff Cobb, Loic Yengo, Philippe Froguel,
Jasmina Kravi, Beverley Balkau, Tiinamaija Tuomi, Tero
Aittokallio, Leif Groop

Predictive biomarkers for the future risk of type 2 diabetes
will help to develop prognostic and prevention strategies. In
this issue, Peddinti et al (DOI 10.1007/s00125-017-4325-0)
use mass spectrometry-based comprehensive metabolomic
profiling and machine learning-based predictive modelling
to identify a panel of seven metabolic markers that accu-
rately predict type 2 diabetes; these markers significantly
improved the ability to predict the risk of type 2 diabetes
beyond commonly used clinical risk factors alone. Moreover,
the predictive performance of these markers, which were
derived based on a 10 year follow-up study involving
Finnish individuals, generalised to an independent cohort
of French individuals. In addition to improving prognostic
prediction performance in type 2 diabetes, Peddinti and
colleagues report how some of these metabolic markers
may also provide insight into the possible mechanisms by
which interventions, such as exercise, might contribute to
the prevention of type 2 diabetes. In summary, this study
provides a panel of novel metabolic markers for future ef-
forts aimed at the prevention of type 2 diabetes.

The role of somatostatin in GLP-1-induced inhibition of
glucagon secretion in mice

Anne Ørgaard, Jens J. Holst

The failure of glucagon-like peptide-1 (GLP-1) to inhibit glu-
cagon secretion during hypoglycaemia is thought to be ow-
ing to lack of stimulation of somatostatin secretion from the
islet delta cells, which, like beta cells, are glucose-sensitive. In
this issue, Ørgaard and Holst (DOI 10.1007/s00125-017-
4315-2) use a perfused mouse pancreas model to show
that, under various glucose concentrations (6.0, 1.5 and
0.5 mmol/l), GLP-1 stimulates somatostatin secretion with
concurrent inhibition of glucagon secretion. However, the
effect was reversed (glucagon secretion was increased) up-
on somatostatin blockade using a somatostatin receptor
antagonist. Thus, in spite of the clear dependency of GLP-
1’s glucagon-lowering effect on somatostatin secretion in
response to glucose levels, the paracrine inhibition of gluca-
gon secretion was preserved during hypoglycaemia.

Improved pregnancy outcomes in women with type 1
and type 2 diabetes but substantial clinic-to-clinic var-
iations: a prospective nationwide study

Helen R. Murphy, Ruth Bell, Cher Cartwright, Paula Curnow,
Michael Maresh, Margery Morgan, Catherine Sylvester, Bob
Young, Nick Lewis-Barned

Pregnant women with type 1 and type 2 diabetes experi-
ence high rates of perinatal mortality and morbidity.
Guidance emphasises prepregnancy folic acid supplemen-
tation, and optimising glucose control before and during
pregnancy. In this issue, Murphy et al (DOI 10.1007/s00125-
017-4314-3) report on more than 3000 pregnancies from
155maternity units participating in the National Pregnancy
in Diabetes (NPID) audit in England andWales (UK) in 2015.
Stillbirth rates were significantly lower than in 2002/2003,
with other adverse outcomes largely unchanged.
Meanwhile, pregnancy preparation and glucose control
remained suboptimal. Despite this, and the challenge it
presents, the substantial variation between clinics in the
uptake of folic acid supplementation and early glycaemic
control suggests that there are opportunities to improve
care through sharing successful practice. At the same time,
the data generated by NPID can be used by local services
to support quality improvement initiatives and track
changes in outcome at a local, regional and national level.

All text supplied by the authors.
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