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New-onset type 2 diabetes and statins:
What is the relationship?

David Preiss is the lead author of a recent meta-analysis that

found high-dose statin therapy to be associated with an increased risk
of new-onset type 2 diabetes. Here, Dr Preiss provides background to
these findings that have received much media interest.
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tatins are the most prescribed medication
worldwide and a quarter of the population
over the age of 50 in developed countries
are on a statin (British Heart Foundation,
2011). Numerous large randomised statin trials
— and meta-analyses of these trials — have
established the ability of these agents to lower
the risk of major cardiovascular (CV) events
in people with and without diabetes (Baigent
et al, 2010). However, given the vast numbers
of people on statins, it is important to examine
and quantify any risks that are identified.
Statins have a good track record of safety
and are generally well tolerated. Until recently,
the only significant side-effect associated with
statin therapy has been myopathy and occasional
rhabdomyolysis, especially on high-dose
simvastatin (Thompson et al, 2003). However,
publication of the JUPITER (Justification for the
use of Statins in Prevention: An Intervention Trial
Evaluating Rosuvastatin) trial (Ridker et al, 2008),
in which 17802 people were treated with either
rosuvastatin 20 mg or placebo and followed-up
for a median 1.9 years, led to speculation that
statin therapy may increase the risk of developing
diabetes. In the JUPITER trial, those receiving
rosuvastatin were at 25% increased risk of
developing diabetes than those receiving placebo.
Colleagues and | formed a collaboration with
investigators from most of the large placebo-
and standard care-controlled statin trials and
analysed data to investigate for the development
of diabetes. In our 2010 meta-analysis of
>90 000 people without diabetes at baseline
from 13 trials, we found that statin therapy was
indeed associated with a 9% increased risk of

developing diabetes over 4 years (Sattar et al,
2010). Yet in absolute terms the risk was low
(one additional case per 1000 person-years

of statin therapy) and CV benefit appeared to
comfortably outweigh this risk. Meta-regression
analysis failed to find a clear relationship between
LDL-cholesterol lowering and risk of developing
diabetes across these trials. Given that new-
onset diabetes was not the primary endpoint

of these trials, methods of diabetes diagnosis
varied somewhat between the trial protocols.

Most of the 13 trials we analysed used only
modest statin regimens, while the 25% higher
risk of new-onset diabetes seen in the JUPITER
trial — and the more recently published 44%
higher risk in the SPARCL (Stroke Prevention
by Aggressive Reduction in Cholesterol Levels)
trial (Waters et al, 2011; atorvastatin 80 mg
vs placebo in people with previous stroke or
transient ischemic attack) — were in populations
receiving more intensive statin therapy.
Therefore, the next step was to examine trials
comparing high-dose statins with moderate
doses to see if a dose-dependent relationship
between statin therapy and increased risk
of new-onset diabetes could be found.

We investigated the five large trials comparing
high-dose statin therapy with moderate doses
published to date: the TNT (Treating to New
Targets) trial (LaRosa et al, 2005), the IDEAL
(Incremental Decrease in End Points Through
Aggressive Lipid Lowering) trial (Pedersen et al,
2005), the A to Z (Aggrastat to Zocor) trial
(de Lemos et al, 2004), the PROVE IT-TIMI
22 (Pravastatin or Atorvastatin Evaluation and
Infection Therapy—Thrombolysis in Myocardial
Infarction) trial (Cannon et al, 2004), and the
SEARCH (Study of the Effectiveness of Additional
Reductions in Cholesterol and Homocysteine)
trial (Study of the Effectiveness of Additional
Reductions in Cholesterol and Homocysteine
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[SEARCH] Collaborative Group et al, 2010).
Investigators from all of these trials collaborated
in our meta-analysis, providing data from

>32 000 people without diabetes at baseline

— 2749 of whom developed diabetes and 6684
experienced a major CV event (i.e. CV death,
non-fatal myocardial infarction, non-fatal stroke
or coronary revascularisation). A major advantage
of this analysis was that we were able to directly
compare the risk of new-onset diabetes and
benefit of reduced CV events, allowing clinicians
and patients to put the findings in context.

We found that high-dose statin therapy led
to a 12% increase in new-onset diabetes and
a 16% reduction in major CV events compared
with moderate dose statin therapy over 5 years
(Preiss et al, 2011). In absolute terms, treatment
with high-dose statins increased new-onset
diabetes by two cases per 1000 person-years of
treatment, while reducing the number of people
who experienced a major CV event by 6.5 — a
ratio of approximately 1 to 3. Subgroup analyses
did not provide convincing evidence that there
was a particular group at higher risk of developing
diabetes while receiving a high-dose statin.

We compared the risks and benefits of
simvastatin 80 mg with atorvastatin 80 mg.
While the risk of new-onset diabetes was
similarly increased by both agents versus
moderate dose therapy, atorvastatin 80 mg
led to a 22% reduction in major CV events
compared with only 5% for simvastatin 80 mg.
Given the myopathy risks associated with of
simvastatin 80 mg (SEARCH Collaborative
Group et al, 2008), and given that atorvastatin
will soon be off-patent, atorvastatin appears
the better option for high-dose treatment.

The available data show that statins
increase the risk of new-onset diabetes
in a dose-dependent way, but important
questions remain: What is the explanation
for this increased risk? Should these findings
change how we treat our patients?

A small number of studies conducted in animal
models suggest that statins may interfere slightly

with insulin signalling in skeletal muscle and
adipose tissue (Nakata et al, 2006; Mallinson

et al, 2009), but these findings are far from
conclusive at present. Other studies have shown
that statin therapy may indeed lead to a slight
increase in glycaemia (Koh et al, 2010).

In my view, our recent findings (Preiss et al,
2011) should not lead to a change in guidelines
for statin prescribing in general, and certainly not
in people with established diabetes. However,
it may be sensible to screen those treated with
statins — especially those on high doses — for
diabetes every year or two. In addition, people
should be informed of the increased risk of
developing diabetes associated with high-dose
statins; most will compare the risk of new-onset
diabetes with the CV benefit conferred and still
conclude that the benefits of statin therapy
comfortably outweigh any risks. Finally, clinicians
should think twice before prescribing statins to
those people in who statin therapy has not shown
benefit, such as those with heart failure.

Baigent C, Blackwell L, Emberson J et al (2010) Efficacy and safety of more intensive
lowering of LDL cholesterol: a meta-analysis of data from 170,000 participants in
26 randomised trials. Lancet 376: 1670-81

British Heart Foundation (2011) Statins now make up fifth of all cardiovascular medicines.
BHF, London. Available at: http://bit.ly/kfiKWyo (accessed 11.07.2011)

Cannon CP, Braunwald E, McCabe CH et al (2004) Intensive versus moderate lipid lowering
with statins after acute coronary syndromes. N Engl J Med 350: 1495-504

de Lemos JA, Blazing MA, Wiviott SD et al (2004) Early intensive vs a delayed conservative
simvastatin strategy in patients with acute coronary syndromes: phase Z of the A to Z
trial. JAMA 292: 1307-16

Koh KK, Quon MJ, Han SH et al (2010) Atorvastatin causes insulin resistance and increases
ambient glycemia in hypercholesterolemic patients. J Am Coll Cardlio/ 55: 120916

LaRosa JC, Grundy SM, Waters DD et al (2005) Intensive lipid lowering with atorvastatin in
patients with stable coronary disease. N Engl J Med 352: 142535

Mallinson JE, Constantin-Teodosiu D, Sidaway J et al (2009) Blunted Akt/FOXO signalling
and activation of genes controlling atrophy and fuel use in statin myopathy. J Physiol
587:219-30

Nakata M, Nagasaka S, Kusaka | et al (2006) Effects of statins on the adipocyte maturation
and expression of glucose transporter 4 (SLC2A4): implications in glycaemic control.
Diabetologia 49: 1881-92

Pedersen TR, Faergeman O, Kastelein JJ et al (2005) High-dose atorvastatin vs usual-
dose simvastatin for secondary prevention after myocardial infarction: the IDEAL study:
arandomized controlled trial. JAMA 294: 243745

Preiss D, Seshasai SR, Welsh P et al (2011) Risk of incident diabetes with intensive-dose
compared with moderate-dose statin therapy: a meta-analysis. JAMA 305: 255664

Ridker PM, Danielson E, Fonseca FA et al (2008) Rosuvastatin to prevent vascular events
in men and women with elevated C-reactive protein. N Engl J Med 359: 2195207

Sattar N, Preiss D, Murray HM et al (2010) Statins and risk of incident diabetes: a collaborative
metaanalysis of randomised statin trials. Lancet 375: 735-42

SEARCH Collaborative Group, Link E, Parish S et al (2008) SLCO1B1 variants and statin-
induced myopathy--a genomewide study. N Engl J Med 359: 789-99

Study of the Effectiveness of Additional Reductions in Cholesterol and Homocysteine
(SEARCH) Collaborative Group, Armitage J et al (2010) Intensive lowering of LDL
cholesterol with 80 mg versus 20 mg simvastatin daily in 12,064 survivors of myocardial
infarction: a double-blind randomised trial. Lancet 376: 1658-69

Thompson PD, Clarkson P, Karas RH (2003) Statin-associated myopathy. JAMA 289:
1681-90

Waters DD, Ho JE, DeMicco DA et al (2011) Predictors of new-onset diabetes in patients
treated with atorvastatin: results from 3 large randomized clinical trials. JAm Coll Cardiol
57:1535-45

“The available data
show that statins
increase the risk of
new-onset diabetes
in a dose-dependent
way, but important
questions remain ...”
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