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PG�JPEJOBUFE�DPOUSBTU�NBUFSJBMT�CFDBVTF�VTF�PG�TVDI�QSPEVDUT�NBZ�
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WARNING: LACTIC ACIDOSIS

Lactic acidosis is a rare, but serious, complication that can
occur due to metformin accumulation. The risk increases
with conditions such as sepsis, dehydration, excess alcohol
intake, hepatic impairment, renal impairment, and acute
congestive heart failure.

The onset of lactic acidosis is often subtle, accompanied
only by nonspecific symptoms such as malaise, myalgias,
respiratory distress, increasing somnolence, and
nonspecific abdominal distress.

Laboratory abnormalities include low pH, increased anion
gap, and elevated blood lactate.

If acidosis is suspected, KOMBIGLYZE XR should be
discontinued and the patient hospitalized immediately.

[See Warnings and Precautions]

Please see adjacent Brief Summary of US Full Prescribing Information
including Boxed WARNING about lactic acidosis.
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In addition to diet and exercise to improve glycemic 
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Diabetes Risk Rises With Statin Dose
B Y  M A RY  A N N  M O O N

FROM JAMA

T
he risk of developing type 2 dia-
betes rises with increasing doses
of statin therapy, according to the

findings of a large meta-analysis. 
“Our findings suggest that clinicians

should be vigilant for the development of
diabetes in patients receiving intensive
statin therapy,” said Dr. David Preiss of
the BHF Glasgow (Scotland) Cardiovas-

cular Research Centre at the University
of Glasgow, and his associates. 

Several recent studies have suggested
that statin therapy may raise the risk of di-
abetes, and some have indicated that the
risk is higher at higher doses of the drugs. 

Dr. Preiss and his colleagues conduct-
ed a meta-analysis of five large (at least
1,000 subjects each) randomized clinical
trials that compared moderate-dose with
intensive-dose statin therapy and fol-
lowed patients for a minimum of 1 year.

These trials were intended to compare
cardiovascular outcomes, but they also
tracked adverse events, blood glucose
levels, and the use of diabetes medica-
tions, so cases of new-onset diabetes
could be identified.

Overall, 32,752 subjects who did not
have diabetes at baseline were followed
for a mean of 5 years. During that time
2,749 subjects (8%) developed diabetes. 

There were 149 more cases of diabetes
among subjects taking intensive statin

Benefits Eclipse
Rare Events

Over the many years of place-
bo-controlled statin trials,

physicians have encountered in-
consistent reports on the risk of
new-onset diabetes with statins. 

A recent meta-analysis of
statin/placebo trials with 91,140
participants found a 9% in-
creased risk of diabetes with
number needed to harm, or
cause one case of new-onset di-
abetes per year, as 1,020.

This new meta-analysis exam-
ining the dose-response associa-

tion, giving
the num-
ber needed
to harm
with inten-
sive versus
moderate
dose statin
therapy as
498 per

year, with both high-dose sim-
vastatin and atorvastatin associ-
ated with this effect.

What is clear from this meta-
analysis is that the number need-
ed to treat with higher- versus
lower-dose statin to prevent car-
diovascular events is 155 per year,
which in subanalyses is signifi-
cant for the more frequent non-
fatal MI and coronary revascu-
larizations but not for the fewer
cardiovascular deaths and nonfa-
tal strokes. This cardiovascular
preventive effect of intensive ver-
sus moderate statin dosing was
significant for atorvastatin but
not for simvastatin. This plus the
recent Food and Drug Adminis-
tration recommendation to no
longer increase simvastatin from
40 to 80 mg in those not attain-
ing LDL cholesterol goals but to
switch to another statin (see arti-
cle on p. 11), suggests that use of
80-mg dose simvastatin for in-
tensive statin-lowering therapy
will decrease.

Although a mechanism for
possible myocyte insensitivity to
carbohydrate oxidation with the
use of simvastatin has recently
been shown ( J. Physiol.
2009;587:219-30), thus increasing
the probability of this association
as causal, nonetheless, the ab-
solute low frequency of new-on-
set diabetes of 1/500 to 1/1,000
per year, can be used to reassure
worried patients that the greater
cardiovascular preventive effects
of statin therapy significantly
outweigh the possible but much
smaller risk of diabetes.

DONALD A. SMITH, M.D.,
M.P.H., is associate professor of
medicine at Mount Sinai Medical
Center, New York. He has no
relevant disclosures.
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t�"EWFSTF�SFBDUJPOT�SFQPSUFE�JO�ô���PG�QBUJFOUT�USFBUFE�XJUI�TBYBHMJQUJO�
BOE�NPSF�DPNNPOMZ�UIBO�JO�QBUJFOUT�USFBUFE�XJUI�QMBDFCP�XFSF��
VQQFS�SFTQJSBUPSZ�USBDU�JOGFDUJPO�	�����WT�����

�VSJOBSZ�USBDU
JOGFDUJPO�	�����WT�����

�BOE�IFBEBDIF�	�����WT�����
�

t�"EWFSTF�SFBDUJPOT�SFQPSUFE�JO�ô���PG�USFBUNFOU�OBJWF�QBUJFOUT�USFBUFE�
XJUI�DPBENJOJTUFSFE�TBYBHMJQUJO�BOE�NFUGPSNJO�JNNFEJBUF�SFMFBTF�	*3
�
BOE�NPSF�DPNNPOMZ�UIBO�JO�QBUJFOUT�USFBUFE�XJUI�NFUGPSNJO�*3�BMPOF�
XFSF��IFBEBDIF�	�����WT�����
�BOE�OBTPQIBSZOHJUJT�	�����WT�����
�
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Use in Specific Populations
t�Pregnant and Nursing Women:�5IFSF�BSF�OP�BEFRVBUF�BOE�XFMM�
DPOUSPMMFE�TUVEJFT�JO�QSFHOBOU�XPNFO��,0.#*(-:;&�93�TIPVME�CF�
VTFE�EVSJOH�QSFHOBODZ�POMZ�JG�DMFBSMZ�OFFEFE��*U�JT�OPU�LOPXO�XIFUIFS�
TBYBHMJQUJO�PS�NFUGPSNJO�BSF�TFDSFUFE�JO�IVNBO�NJML��#FDBVTF�NBOZ�
ESVHT�BSF�TFDSFUFE�JO�IVNBO�NJML
�DBVUJPO�TIPVME�CF�FYFSDJTFE�XIFO�
,0.#*(-:;&�93�JT�BENJOJTUFSFE�UP�B�OVSTJOH�XPNBO�

t�Pediatric Patients:�4BGFUZ�BOE�FGGFDUJWFOFTT�PG�,0.#*(-:;&�93
JO�QFEJBUSJD�QBUJFOUT�IBWF�OPU�CFFO�FTUBCMJTIFE�

" EZOBNJD EVP
$PNCJOJOH�DPNQMFNFOUBSZ�NFDIBOJTNT�

PG�BDUJPO�PG�TBYBHMJQUJO�BOE�NFUGPSNJO�93

��.FUGPSNJO��)ZQPHMZDFNJB�EPFT�OPU�PDDVS�JO�QBUJFOUT�SFDFJWJOH�
NFUGPSNJO�BMPOF�VOEFS�VTVBM�DJSDVNTUBODFT�PG�VTF
�CVU�DPVME�
PDDVS�XIFO�DBMPSJD�JOUBLF�JT�EFåDJFOU
�XIFO�TUSFOVPVT�FYFSDJTF�JT�
OPU�DPNQFOTBUFE�CZ�DBMPSJD�TVQQMFNFOUBUJPO
�EVSJOH�DPODPNJUBOU�
VTF�XJUI�PUIFS�HMVDPTF�MPXFSJOH�BHFOUT�	TVDI�BT�TVMGPOZMVSFBT�PS�
JOTVMJO

�PS�XJUI�VTF�PG�FUIBOPM��&MEFSMZ
�EFCJMJUBUFE
�PS�NBMOPVSJTIFE�
QBUJFOUT�BOE�UIPTF�XJUI�BESFOBM�PS�QJUVJUBSZ�JOTVGåDJFODZ�PS�BMDPIPM�
JOUPYJDBUJPO�BSF�QBSUJDVMBSMZ�TVTDFQUJCMF�UP�IZQPHMZDFNJD�FGGFDUT�

t��*OUSBWBTDVMBS�DPOUSBTU�TUVEJFT�XJUI�JPEJOBUFE�NBUFSJBMT�DBO�MFBE�UP�
BDVUF�BMUFSBUJPO�PG�SFOBM�GVODUJPO�BOE�IBWF�CFFO�BTTPDJBUFE�XJUI�MBDUJD�
BDJEPTJT�JO�QBUJFOUT�SFDFJWJOH�NFUGPSNJO��,0.#*(-:;&�93�TIPVME�CF�
UFNQPSBSJMZ�EJTDPOUJOVFE�BU�UIF�UJNF�PG�PS�QSJPS�UP�UIF�QSPDFEVSF
�BOE�
XJUIIFME�GPS����IPVST�BGUFS�UIF�QSPDFEVSF�BOE�SFJOTUJUVUFE�POMZ�BGUFS�
SFOBM�GVODUJPO�JT�OPSNBM�

t��5IFSF�IBWF�CFFO�OP�DMJOJDBM�TUVEJFT�FTUBCMJTIJOH�DPODMVTJWF�FWJEFODF�
PG�NBDSPWBTDVMBS�SJTL�SFEVDUJPO�XJUI�,0.#*(-:;&�93�PS�BOZ�PUIFS�
BOUJ�EJBCFUJD�ESVH�

Adverse Reactions
t��"EWFSTF�SFBDUJPOT�SFQPSUFE�JO�����PG�QBUJFOUT�USFBUFE�XJUI�
NFUGPSNJO�FYUFOEFE�SFMFBTF�BOE�NPSF�DPNNPOMZ�UIBO�JO�QBUJFOUT�
USFBUFE�XJUI�QMBDFCP�XFSF��EJBSSIFB�	�����WT�����
�BOE�OBVTFB�
WPNJUJOH�	�����WT�����
�
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control in your adult patients with type 2 diabetes when treatment with both saxagliptin and metformin is appropriate

therapy than in those taking moderate
statin therapy, for an odds ratio of 1.1. 

“In absolute terms, there were two ad-

ditional cases of diabetes
per 1,000 patient-years
among those receiving in-
tensive-dose therapy
(mean 18.9 cases per 1,000
patient-years with high-
dose statin treatment vs.
16.9 cases per 1,000 pa-
tient-years with moder-
ate-dose therapy), corre-
sponding to a number
needed to harm of 498

per year,” the investigators said.
This dose-response relation persisted

across several subgroups of patients, re-

gardless of age, HDL cholesterol level,
body mass index, or fasting plasma glu-
cose level at baseline. The dose-response
relation also was comparable between
subjects receiving simvastatin and those
receiving atorvastatin, Dr. Preiss and his
associates said ( JAMA 2011;305:2556-64). 

However, more intensive statin thera-
py also provided clear cardiovascular
benefits compared with less intensive
statin therapy. “When expressed in ab-
solute terms, there was one additional
case of diabetes for every 498 patients
treated for 1 year, compared with one
fewer patient experiencing a cardiovas-

cular event for every 155 patients treat-
ed for 1 year,” they noted. 

“We hypothesize that given that car-
diovascular risk from diabetes is modest
in the first decade after diagnosis, and as
the benefit of statin therapy increases
over time and in absolute terms with in-
creasing age, net cardiovascular benefit in
high-risk individuals will still strongly fa-
vor statin therapy,” the investigators said.

The mechanism by which statins raise
diabetes risk is not known. The data on
subgroups in this meta-analysis do not
shed light on the issue since all sub-
groups were at comparable risk. ■

Major Finding: Two additional cases of incident
diabetes per 1,000 patient-years developed in
subjects taking intensive statin therapy, com-
pared with those taking moderate statin therapy.

Data Source: A meta-analysis of five large ran-
domized controlled trials comparing intensive
with moderate statin therapy in 32,752 partici-
pants who were followed for a mean of 5 years. 

Disclosures: Dr. Preiss’ associates reported ties
to numerous industry sources.
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