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Background: Animal studies suggest that inhibition of dipeptidyl
peptidase 4 (DPP-4) may improve heart function and survival after
myocardial infarction by increasing cardiac myocytes’ regenerative
capacity. Parenterally administered dutogliptin may provide continuous strong DPP-4 inhibition to translate these results into humans.
This trial investigated the safety and tolerability as well as pharmacokinetics and pharmacodynamics (PK/PD) of parenterally administered dutogliptin after single and repeated doses.
Methods: In an open-label trial, volunteers received dutogliptin at
increasing doses of 30 –120 mg subcutaneously or 30 mg intravenously in the single-dose cohorts. Subjects in the multiple-dose
cohort received 60 mg, 90 mg or 120 mg dutogliptin subcutaneously
once daily on 7 consecutive days.
Results: Forty healthy males were included in the trial. No related
serious adverse events occurred. Out of the 153 related adverse
events, 147 (96 %) were mild local injection-site reactions, which did
not require any medication. Subcutaneous bioavailability was approximately 100 %. Multiple dose injection did not lead to accumulation of
the study drug. All subjects receiving ≥ 60 mg dutogliptin yielded a
maximum DPP-4 inhibition > 90 %. The duration of DPP-4 inhibition
over time increased in a dose-dependent manner and was highest in
the 120 mg multiple-dose cohort, translating into 86 % DPP-4 inhibition 24 hours after dosing.
Discussion: Parenteral dutogliptin had a good safety profile overall.
Subcutaneous injection of dutogliptin resulted in approximately 100 %
bioavailability with peak plasma concentrations of 5,000 ng/ml after
subcutaneous injection of 120 mg. Compared to 500 mg orally
administered dutogliptin, this translates into a > 6-fold increase in
maximal plasma levels [1]. The half-life of oral dutogliptin was 3-fold
longer [1] than that after i.v. or s.c. dosing in the current trial. The
apparently longer half-life after oral intake may probably be due to
prolonged (but incomplete) resorption after oral intake. Subcutaneous injection of 120 mg dutogliptin reduced DPP-4 activity to below
6 %, translating into > 85 % DPP-4 inhibition over 24 hours. In comparison, currently available oral doses and formulations of gliptins are
capable of reducing DPP-4 activity by 60 – 80 % over 24 h [2]. However, besides its well-known function of improving glycemic control,
DPP-4 activity influences several other pathways providing potential
cardio- and renoprotective effects [3]. Notably, while low administration of the DPP-4 inhibitor vildagliptin could not yield benefits in
cardiac function after infarction [4], 6 times higher doses, applied
twice daily, indeed improved cardiac remodeling and renal function in
a rat model of heart failure [5]. Yet, it is unclear, if and which degree
of DPP-4 inhibition will reduce maladaptive cardiac remodeling in

humans which may putatively translate into improved survival and
quality of life. Clinical data to determine the required levels to facilitate
beneficial cardiac remodeling post-infarction in humans are lacking.
Large-scale clinical phase II / III trials involving patients after myocardial infarction are warranted to determine whether DPP-4 inhibition
achieved by parenterally administered dutogliptin can prevent maladaptive remodeling.
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