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Find out how FORTEO forms new bone at www.FORTEOhcp.com

FORTEO® (teriparatide [rDNA origin] injection) SELECT SAFETY 
INFORMATION

Prescribe FORTEO only for patients for whom the potential benefits are considered to outweigh 

the potential risks. FORTEO should not be prescribed for patients at increased baseline risk for 

osteosarcoma, including those with Paget’s disease of bone, unexplained elevations of alkaline 

phosphatase, pediatric and young adult patients with open epiphyses, or prior external beam or 

implant radiation therapy. Additionally, patients with bone metastases or a history of skeletal 

malignancies, metabolic bone diseases other than osteoporosis, or pre-existing hypercalcemia 

should not receive FORTEO.

Use of FORTEO for more than 2 years during a patient’s lifetime is not recommended. 

FORTEO CONNECT OFFERS PERSONALIZED SUPPORT
TO HELP PATIENTS THROUGHOUT THEIR TREATMENT

Patients can choose to sign up for insurance investigation, training, and/or • 

ongoing support
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Olmesartan Delays Microalbuminuria in Type 2
B Y  M I R I A M  E . T U C K E R

FROM THE NEW ENGLAND

JOURNAL OF MEDICINE

U
se of the angiotensin II receptor
antagonist olmesartan was asso-
ciated with a delayed onset of mi-

croalbuminuria in a randomized, double-
blind controlled trial involving more than
4,000 patients with type 2 diabetes. 

The time to onset of microalbumin-
uria was increased by a significant 23%
with olmesartan compared with placebo
in the Randomized Olmesartan and Di-
abetes Microalbuminuria Prevention
(ROADMAP) trial. But of concern, pa-
tients who received olmesartan had a
higher rate of fatal cardiovascular events,
mostly among patients with preexisting
cardiovascular disease, Dr. Hermann
Haller and his associates said (N. Engl. J.
Med. 2011;364:907-17).

The study randomized 4,449 white pa-
tients with type 2 diabetes, aged 18-75
years, to either 40 mg/day of olmesartan
or placebo. Additional antihypertensive
drugs that do not block the renin-an-
giotensin system were used as needed to
achieve blood pressure of less than 130/80
mm Hg. Nearly 80% of the olmesartan
group and about 71% of the placebo
group achieved that level of blood pres-
sure control at month 48, said Dr. Haller
of Hannover (Germany) Medical School
and his ROADMAP trial colleagues. 

During a median follow-up of 3.2
years, microalbuminuria developed in
8.2% of the 2,160 patients in the olme-
sartan group for whom albumin-to-cre-
atinine ratio could be evaluated, com-
pared with 9.8% of the 2,139 evaluable
placebo patients. Microalbuminuria was
defined as a urinary albumin-to-creati-
nine ratio of more than 35 in women or
more than 25 in men. 

The median time to onset of microal-
buminuria – the primary study end point
– was 576 days in the placebo group and
722 days in the olmesartan group, with
a hazard ratio of 0.77. After adjustment
for small baseline differences in body
mass index, systolic blood pressure, and
lipid levels, the hazard ratio remained sig-
nificant, at 0.75. 

The mean estimated glomerular fil-
tration rate – a secondary end point –
dropped from 85.0 mL/min per 1.73 m2

at baseline to 80.1 mL/min per 1.73 m2

at the last assessment in the olmesartan
group, compared with 84.7 to 83.7
mL/min per 1.73 m2 with placebo, a sig-
nificant between-group difference in
change from baseline. End-stage renal
disease did not develop in any patient,
and approximately 1% in each group
had a doubling of serum creatinine lev-
el, Dr. Haller and his associates reported. 

The proportion of patients who
reached the composite secondary end
point of cardiovascular complications or
cardiovascular-related death was also sim-
ilar between the two groups, 4.3% of the
olmesartan group and 4.2% of the place-
bo group. The death rate overall was very
low, just 1.2% of the olmesartan patients
and 0.7% of those taking placebo. 

However, the number of deaths from
cardiovascular causes was higher in the
olmesartan group, 15 vs. 3 on placebo,
primarily because of fatal myocardial in-
farction (5 vs. 0) and sudden cardiac
death (7 vs. 1). The majority of deaths
from cardiovascular causes, 12 of 18, oc-
curred in the subgroup of 1,104 patients
who had preexisting coronary heart dis-
ease. Among patients with preexisting
heart disease, there were 11 deaths from

cardiovascular causes with olmesartan
vs. 1 in the placebo group, giving event
rates of 6.9 vs. 0.7/1,000 person-years,
the investigators said.

Other adverse event rates were similar
between the two groups. Serious ad-
verse events occurred in 15.0% with
olmesartan vs. 15.2% with placebo, and
drug-related adverse events occurred in
11.4% vs. 7.5%. That difference was
mostly due to more episodes of hy-

potension (58 vs. 6 patients) and dizziness
(103 vs. 61 patients) with olmesartan. 

This study was funded by Daiichi
Sankyo. Dr. Haller reported receiving
payment for board membership from
Novartis. He said he also receives con-
sulting fees, lecture fees, payment for the
development of educational presenta-
tions, and/or travel support from Bayer
Schering Pharma, Daiichi Sankyo,
Roche, Menarini, and Amgen. ■



N O W  I S  T H E  T I M E  F O R 
A N A B O L I C  A C T I O N

Please see Important Safety Information and Brief Summary 
of Prescribing Information on adjacent pages.

FORTEO IS INDICATED:

For the treatment of postmenopausal women with osteoporosis at high risk for fracture• 

To increase bone mass in men with primary or hypogonadal osteoporosis at high risk for fracture• 

For the treatment of men and women with osteoporosis associated with sustained, systemic glucocorticoid • 

therapy at high risk for fracture

WARNING: POTENTIAL RISK OF OSTEOSARCOMA 
In male and female rats, teriparatide caused an increase in the incidence of osteosarcoma (a malignant bone 
tumor) that was dependent on dose and treatment duration. The effect was observed at systemic exposures to 
teriparatide ranging from 3 to 60 times the exposure in humans given a 20-mcg dose. Because of the uncertain 
relevance of the rat osteosarcoma fi nding to humans, prescribe FORTEO® (teriparatide [rDNA origin] injection) 
only for patients for whom the potential benefi ts are considered to outweigh the potential risk. FORTEO should 
not be prescribed for patients who are at increased baseline risk for osteosarcoma (including those with Paget’s 
disease of bone or unexplained elevations of alkaline phosphatase, pediatric and young adult patients with 
open epiphyses, or prior external beam or implant radiation therapy involving the skeleton).
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Although the analysis is markedly
underpowered for cardiovascular

end points, given the small number of
events in a relatively healthy popula-
tion of persons with type 2 diabetes,
the cardiovascular results of this trial
have raised concerns even before pub-
lication. While nonfatal cardiovascular
events did not differ significantly –
3.6% in the olmesartan group and
4.1% in the controls – fatal cardiovas-

cular events were increased in the
olmesartan group, 0.7% vs. 0.1%. 

The fact that these signals go in op-
posite directions, together with the
feeling that the study was under-
powered to determine cardiovascular
risk, suggest to some people that the
results may well be due to chance.
However, the ROADMAP results,
combined with those of ORIENT,
have led the FDA to investigate. The

excess in cardiovascular mortality in
ROADMAP occurred mainly among
patients in the lowest quartile of
blood pressure, so that may have been
a factor. 

For now, the FDA’s Web site still
states that olmesartan’s benefits con-
tinue to outweigh its potential risks.
Some nephrologists and cardiologists
agree. Others argue that since there
are other angiotensin receptor block-
ers that can be used to prevent the on-
set of microalbuminuria that have not

shown the same signal, why not pre-
scribe one of those? 

JULIE INGELFINGER, M.D., is deputy
editor of the New England Journal of
Medicine. She disclosed having received
travel/accommodations/meeting
expenses from the National Institutes of
Health and the Cystinosis Research
Foundation. These comments were
excerpted from an editorial that
accompanied the study (N. Engl. J.
Med.2011;384:970-1).V
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FDA Investigates CVD Deaths




