
InsulinDetemir inPregnancy:ASmallbut
Significant Step Forward?

P regnancies complicated by diabetes
are at increased risk of adverse fetal
and maternal outcomes and longer-

term health problems in the offspring.
Treatments directed at improving glycemic
control reduce these risks. However, ob-
servational studies show that pregnancies
complicated by either type 1 or type 2
diabetes, comparedwith nondiabetic preg-
nancies, still have more adverse outcomes,
including increased perinatal mortality
(1,2).

The recent Hyperglycemia and Ad-
verse Pregnancy Outcome (HAPO) study
(3) has established a continuum of risk
between glycemic levels obtained
during a glucose tolerance test and a va-
riety of adverse fetal and maternal out-
comes. Two large randomized controlled
trials (4,5) of women with gestational di-
abetes mellitus, variously diagnosed, have
demonstrated that treating and reducing
glucose levels during pregnancy reduces
many of these complications.

The poor fetal outcomes in preexist-
ing diabetes are largely related to the
degree of maternal glycemic control.
This is very well documented for the
risk of miscarriage, congenital malforma-
tions, and excessive fetal weight (3,6–8).
Unfortunately, the currently available insulin
preparations and the treatment paradigms
used in an attempt to achieve normoglyce-
mia are generally inadequate for the task.
This is especially true for type 1 diabetes.
Specifically, the current insulin therapies
cannot mimic the complex physiology re-
quired to maintain normal blood glucose
concentrations. In addition, exogenous in-
sulin therapies are limited by the dangers
of hypoglycemia. Many women with preex-
isting diabetes cannot achieve normoglyce-
mia as estimated by the ability to achieve a
normal HbA1c. It is also worth reminding
ourselves that insulin use alone is rarely suf-
ficient to achieve optimal pregnancy out-
comes. Insulin must be used skillfully as
part of an overall management plan.

There is little evidence in the litera-
ture for the safety of the current insulin
gold standards of human short-acting
insulin preparations or protaphane, the
long-acting/ basal insulin. There is limited
information on the short-acting analogs

lispro and aspart. A systematic review and
meta-analysis (9) of lispro versus regular
insulin identified a higher rate of large-
for-gestational-age infants (.90th per-
centile), despite similar HbA1c levels in
the lispro group (relative risk, 1.38
[95% CI 1.14–1.16]), but no differences
in the rate of small-for-gestational-age in-
fants. No advantage of lispro was demon-
strated. Insulin aspart has been studied
in a randomized control trial similar to
the detemir study described in this issue
of Diabetes Care. It demonstrated similar
outcomes for aspart compared with regu-
lar human short-acting insulin (10). In
both the lispro and aspart studies, there
was a trend toward less hypoglycemia in
the analog group, but the differences were
not statistically significant. Despite the lack
of safety information, short-acting insulin
and protaphane are the default standard
comparators because of the long experi-
ence with their use. Overall, the level 1
evidence base for insulin use in pregnancy
is very small (9).

Given the deficiencies of our knowl-
edge about insulin use in pregnancy, the
article by Mathiesen et al. (10) is both
timely and important. This multinational,
open-label, randomized, parallel-group,
prospective study compared detemir, a
long-acting insulin analog, with prota-
phane in the treatment of women with
preexisting diabetes who were pregnant
or planning a pregnancy. The study was
planned as a noninferiority study with the
primary end point being the HbA1c level
at 36 weeks’ gestation. There was no sig-
nificant difference in the primary end
point. From this outcome it was con-
cluded that insulin detemir was not infe-
rior to protaphane insulin. Why would a
clinician responsible for the care of preg-
nant women with type 1 diabetes con-
sider changing from protaphane to this
newer, more expensive insulin with less
established safety data? This study pro-
vides several tantalizing suggestions of
benefit.

The study demonstrated that women
receiving insulin detemir prior to concep-
tion were able to achieve lower fasting
glucose levels and a lower HbA1c. More
women in the insulin detemir group were

able to achieve the target of a normal
HbA1c. This point is very important in
achieving the goal of reducing fetal con-
genital abnormalities in women with
diabetes. Congenital abnormalities are a
significant contributor to the increased
perinatal mortality seen with preexisting
diabetes and contribute to increased mor-
bidity. The final difference in HbA1c of
0.3% in favor of detemir was not large,
although it could be clinically significant
if real. The fasting plasma glucose was
lower in the detemir-treated groupwithout
any increase in nocturnal hypoglycemia.

Two hypotheses are suggested. In-
sulin detemir as compared with prota-
phane insulin results in less nocturnal
hypoglycemia and achieves better glyce-
mic control, particularly in the very
important preconception period. To es-
tablish or refute these hypotheses would
require large randomized controlled trials.

The study does demonstrate that
large, multicenter studies with hard end
points are possible in preexisting diabe-
tes, as has been recently demonstrated for
gestational diabetes mellitus. Such stud-
ies are not easy but are necessary to move
closer to achieving the goal of normaliz-
ing the outcome of pregnancies compli-
cated by diabetes. Importantly, it dem-
onstrates what can be achieved with
experienced practitioners in a motivated
patient population. Furthermore, a con-
venient treatment algorithm is provided,
which may be useful to less experienced
practitioners or those not achieving sim-
ilar results.

The study does not “prove” the safety
of insulin detemir. The essential perinatal
outcomes will be published separately.
They have been presented in abstract
form (11). The study does provide reas-
surance for its use when the standard
long-acting insulin preparations are not
achieving appropriate glycemic control,
safely. Because the study suggested that
insulin detemir was able to achieve lower
fasting plasma glucose concentrations
without increasing the risk of the feared
nocturnal hypoglycemia, it will influence
the choice of long-acting insulin in
women who have difficulty in safely
achieving fasting glucose targets.
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In an ideal world, this last point
would be confirmed in another indepen-
dent study. In the meantime, clinicians
caring for women prior to conception and
during pregnancy have the option to
consider an alternative long-acting insu-
lin that has been validated in an appro-
priate clinical trial.
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