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Introduction

According to the most recent estimates, there are
24 million people living with diabetes in the United
States (US), of which 17.9 million have already been
diagnosed and the approximate 6.1 million remaining are
unaware of their condition."? This figure has been grow-
ing over the years and the trend is expected to continue
to rise, especially when considering the approximate
57 million individuals with prediabetes in the US.!

Uncontrolled diabetes, a harsh reality for many dia-
betics, is associated with severe complications lead-
ing to clinically significant morbidity and mortality.
Diabetes is the leading cause of kidney failure, retinop-
athy, blindness, ketoacidosis, and hyperosmolar coma.?
Diabetes is associated with a higher risk of osteoporo-
sis, periodontal disease, severe neurological damage
leading to amputations, and 2 to 4-fold higher rates of
death from heart disease and stroke.>* In addition to
the aforementioned comorbidities, elderly individuals
with diabetes are additionally prone to the develop-
ment of hypoglycemia-associated dementia.’

The good news is that conscientious blood glu-
cose management and achievement of glycemic
goals can lower the incidence of retinopathy, neph-
ropathy and neuropathy.® Additionally, data from
the United Kingdom Prospective Diabetes Study
(UKPDS) showed that just one percentage drop in
AI1C can reduce the risk of myocardial infarctions
and microvascular complications such as eye, kidney,
and nerve disease.*” While studies have shown that
treating patients to as close to normoglycemia as pos-
sible can reduce the onset and progression of diabetic
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Figure 1. Structure of Alogliptin. Wikimedia Commons. File:Alogliptin.
svg. Available at: http://commons.wikimedia.org/wiki/File:Alogliptin.svg.
Accessed February 9, 2011.8

complications, doing so does not come without its
risks. Hypoglycemic episodes, defined as intervals of
a sudden drop in blood glucose, are highly unpleasant
to patients and are associated with both morbidity and
mortality. Evidence suggests that the fear of experi-
encing hypoglycaemia alone is a major barrier to
adherence to traditional drug therapy and thus achiev-
ing desired blood glucose levels.’

The Incretin Effect

Incretin-based therapies, a relatively new group
of agents used for the treatment of type 2 diabetes
(T2DM), were developed based on the observation
that patients with T2DM may have a reduced or even
non-existent response to natural incretin hormones
within the body, thus contributing to abnormally high
postprandial blood glucose levels.!*!? Incretin hor-
mones are naturally secreted from enteroendocrine
cells into the blood stream to regulate the secretion of
insulin in response to food. Incretin hormones were
initially discovered by comparing insulin release in
response to oral versus intravenous glucose admin-
istration. The insulin response to oral glucose intake
was found to be higher than that achieved with intra-
venous glucose administration, thus indicating that
signaling from the gastrointestinal tract is important
in modulating insulin secretion from the pancreas.'*'
In fact, incretin-induced insulin secretion, coined the
incretin effect, accounts for at least 50% of the total
insulin secreted following a meal."” There are two
main incretin hormones currently recognized: gluca-
gon-like peptide-1 (GLP-1) and glucose-dependent
insulinotropic peptide (GIP). Fasting GLP-1 plasma
levels range from 5—10 pmol/L, which increase rap-
idly after eating, reaching up to 15-50 pmol/L during
the postprandial period.'® The mechanism of action
of GIP and GLP-1 rely on binding to structurally dis-
tinct G-protein-coupled receptors. This leads to acti-
vation of incretin receptors on 3 cells, which cause
a rapid increase of cAMP and intracellular calcium
levels leading to insulin secretion.!” GIP receptors are
predominantly expressed on 3 cells, and to a lesser
extent, in adipose tissue and in the central nervous
system. GLP-1 receptors, in contrast, are expressed
on o and P cells of the pancreas and in peripheral
tissues such as the central and peripheral nervous
systems, heart, kidneys, lungs, and gastrointestinal
tract.'®
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In people with T2DM, GLP-1 administration has
demonstrated sustained insulinotropic abilities, and
has such become a drug target in this population.'
GLP-1 secretion is stimulated primarily through
ingestion of fat- and carbohydrate-rich meals. Foods
containing glucose and other sugars, sweeteners, fatty
acids, amino acids, and dietary fiber, can also stimu-
late GLP-1 secretion, but to a lesser extent.'® Although
there is a strong correlation between secretion of
GLP-1 and insulin production, GLP-1 has other ben-
efits not directly tied to its insulin producing proper-
ties. These benefits are listed in Table 1. Immediately
following secretion, GLP-1 is rapidly deactivated by
an enzyme called dipeptidyl peptidase 4 (DPP-4).!%13
Due to the rapid enzymatic degradation of GLP-1,
several pharmacotherapeutic strategies have been
devised to take advantage of the potential benefits
of GLP-1 augmentation in people with T2DM. One
such strategy was the development of GLP-1 receptor
agonists such as exenatide and liraglutide. The second
approach, was the development of DPP-4 inhibitors
to slow the enzymatic degradation of endogenously
secreted incretin hormones. DPP-4 inhibitors act by
binding to the DPP-4 enzyme and preventing the
enzymatic cleavage of endogenous GLP-1 and GIP."”
Inhibition of the DPP-4 enzyme by DPP-4 inhibi-
tors has been shown to increase postprandial GLP-1
concentrations up to 2 to 3 times normal physiologi-
cal levels.? Currently, sitagliptin and saxagliptin are
the only two DPP-4 inhibitors approved for use in
the US, while vildagliptin, alogliptin and linagliptin

Table 1. Physiological effects of GLP-1."¢

GLP-1 effect

Brain Increase satiety

Reduce appetite

Decrease food and water intake

Delayed gastric emptying

Reduced acid secretion

Liver Decreased glucagon secretion
Decreased hepatic glucose production
Increased glucose uptake

Increased glucose-dependent
insulin secretion

Decreased glucagon secretion
Improved B-cell function
Increased somatostatin secretion

Increased glucose uptake

Organ

Stomach

Pancreas

Adipose/muscle
tissue

are currently in clinical study. This paper will focus
on clinical safety and efficacy data currently available
for the DPP-4 inhibitor alogliptin.

Alogliptin

Alogliptin benzoate is a DPP-4 inhibitor currently
in Phase 3 clinical trials in the US for treatment of
T2DM. Alogliptin is a quinazolinone-based nonco-
valent DPP-4 inhibitor, with selectivity for the DPP-4
enzyme being >10,000-fold higher than for related
proteases such as DPP-8 and DPP-9.2! Alogliptin is
approved and available for use in Japan for the treat-
ment of T2DM in combination with a thiazolidin-
edione.”” While a new drug application (NDA) was
submitted to the FDA prior to the December 2008
release of the FDA guidance “Guidance for Indus-
try: Diabetes Meillitus—Evaluating Cardiovascular
Risk in New Antidiabetic Therapies to Treat Type
2 Diabetes”, the FDA did not deem that the exist-
ing cardiovascular data for alogliptin was sufficient
to meet the requirements of this guidance. The FDA
subsequently requested that the manufacturer conduct
additional cardiovascular safety trials prior to approval
in the US.

Pharmacodynamics

Alogliptin is a selective (>10,000-fold selec-
tivity for DPP-4 compared to DPP-8/DPP-9)
DPP-4 inhibitor.*** In vitro data demonstrate the
mean 50% maximal inhibitory concentration of alo-
gliptin to be 6.9 nmol/L, while that for sitagliptin
and vildagliptin were 12.1 nmol/L and 23.8 nmol/L,
respectively.?’ DPP-4 activity is inhibited greater
than 80% at 24 hours post-dosing on day 14 across
all doses, with enzyme inhibition sustained up to
168 hours following administration.”

Pharmacokinetics

The pharmacokinetic and pharmacodynamic pro-
files of alogliptin are supportive of once-daily oral
dosing.?*2¢ In patients with T2DM, alogliptin was
absorbed rapidly, with a mean T’ of approximately
one to two hours across doses tested.”*” Adminis-
tration with food had no effect on the absorption of
alogliptin when tested in healthy adults.®® The AUC
and C__ increased in a dose proportionate manner on
days 1 and 14 when measured. Alogliptin is primarily
eliminated renally as unchanged drug,?® but is partially
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metabolized by cytochrome P450 (CYP) 2D6 to the
active metabolite M-I and by acetylation to the inac-
tive metabolite M-11.> The mean t, , on day 14 ranged
from 12.5 to 21.1 hours, with therapeutic plasma con-
centrations sustained for over 24 hours.” In vitro data
demonstrate that alogliptin is 28%-38% bound to
plasma proteins.

Clinical studies

Alogliptin has been studied clinically as initial therapy
intreatment naive patients with T2DM,* as initial ther-
apy in combination with pioglitazone,*® and as add-on
therapy to T2DM patients with inadequate control on
metformin,*! glyburide,*? pioglitazone,** and insulin.?*
The following sections will focus on efficacy data to
date from 26-week trials with alogliptin. Please see
Table 2 for a summary of select efficacy outcomes
from these studies.

Alogliptin as monotherapy

In a multicentre study enrolling 329 participants, drug
naive patients with T2DM inadequately controlled
with diet and exercise (baseline A1C of 7%—-10%)
were randomized to receive alogliptin 12.5 mg
daily (n = 133), alogliptin 25 mg daily (n = 131) or
placebo (n = 65).” This double blind, placebo con-
trolled study assessed a series of efficacy and safety
endpoints following 26-weeks of treatment. In terms
of efficacy outcomes, at 26-weeks, the mean change
in A1C from baseline was —0.56, —0.59 and —0.02%
in the alogliptin 12.5 mg, alogliptin 25 mg and pla-
cebo groups, respectively (P < 0.001 for alogliptin
groups vs. placebo). Likewise, fasting plasma glu-
cose (FPQG) levels decreased to a significantly greater
extent (P < 0.001) for both alogliptin groups relative
to placebo from baseline to week 26, with differences
noted as early as week 1 of treatment. Alogliptin was
considered weight neutral when used as monotherapy
in this study, with small weight reductions seen in the
alogliptin groups that were not significantly different
from that seen in the placebo group.

Alogliptin plus pioglitazone as initial
combination therapy

Another study involving T2DM patients naive to
T2DM drug therapy was conducted by Rosenstock and
colleagues.’® The study was performed to assess the

efficacy and tolerability of alogliptin in combination
with pioglitazone for the initial treatment of drug
naive patients with inadequate glycemic control
(baseline A1C of 7.5%—11%). This 26-week, double-
blind, parallel group study enrolled 655 participants
in total who were randomized to receive aloglip-
tin 25 mg daily (n = 164), pioglitazone 30 mg daily
(n = 163), alogliptin 12.5 mg daily plus pioglitazone
30 mg daily (n = 163), or alogliptin 25 mg daily plus
pioglitazone 30 mg daily (n = 164). Mean reductions
in A1C from baseline at 26 weeks were —0.96, —1.15,
—1.56, and —1.71% in the four groups, respectively.
In addition to seeing more A1C reduction in the alo-
gliptin plus pioglitazone groups, a greater percentage
of participants receiving combination therapy also
achieved an A1C of <7% at 26 weeks, as noted in
Table 2. Likewise, a statistically significant reduction
in FPG was seen in the alogliptin 25 mg daily plus
pioglitazone 30 mg daily group when compared to
either of the monotherapy groups. When looking at
changes in body weight over 26 weeks in the four
groups, a statistically significant weight gain was seen
in the alogliptin 25 mg daily plus pioglitazone 30 mg
daily group when compared to either the alogliptin
25 mg daily or pioglitazone 30 mg daily groups.
While the reason for this increase in body weight was
not discussed within the research report, it raises the
question of additive edema when these agents are
used in combination. Given these results, the authors
concluded that the combination of alogliptin and pio-
glitazone appears to be an effective initial treatment
option in patients with T2DM.

Alogliptin as add-on to metformin

Another 26-week, double-blind, placebo controlled
study enrolleing 527 participants tested the efficacy of
alogliptin as add-on to baseline metformin therapy in
T2DM patients with inadequate glycemic control, as
defined by a baseline A1C of 7%-10%.?' Participants
continued their stable dose of metformin (=1500 mg)
and were randomized to either receive the addition of
placebo (n = 104), alogliptin 12.5 mg (n = 213), or
alogliptin 25 mg (n = 210). Placebo-subtracted A1C
reductions from baseline for both alogliptin groups
were —0.5%. In addition, more participants in the
alogliptin groups achieved an A1C of <7% after 26
weeks compared to the placebo group. When used as

14

Clinical Medicine Reviews in Vascular Health 2011:3


http://www.la-press.com

Alogliptin for type 2 diabetes

W

‘Jusuieal) ‘x| ‘ealnjAuoyns
‘NS ‘sjuaied ‘syd ‘euozeyjboid ‘Qld ‘0gade|d ‘Odd ‘8lgejieAe jou elep ‘YN ‘ulwiofaw ‘I JN ‘swelbojry ‘By ‘ybiem Apog ‘Mg ‘undibole ‘OVv DLV uigojfoway ‘DLY :Suolelnalqqy
‘Adesayjouow Bw Gz OV shsian, ‘Adesayjouow Qld SNSIaA, ‘Adesayjouow Jay}id SNSIaA,
(1D %G6) 0gaoe|d 0} SAlE[D) dul[dseq woly Jyblom ul seoualaylp ueaw salenbs }ses), (%1z) NS + Old 40 (%9S) 13N + Old (%EZ) Old uo aq p|nod sjualjed, :0qade|d SNSI9/e :SAJON

€90+ VN €1L0- ogd
090+ VN (1000 >d) LL 0~ Bw Gz OV wle 18
890+ VN «(100°0 >d) £€9°0— bw Gzl OV L3N F SNI 9z 06€  >oojsussoy
VN 0ve 610~ ogd
(¥8°0 ‘¥2°0-) SO0+ (9100 =d) 26V «(100°0 > d) 08°0— Bw gz OV el 18
(221 '2€°0°) 2 O+ (9100 =d) Z¥P «(100°0 > d) 99°0— BwgzL OV «Old 9z c6t Aejpeld
z0- Z'8l LO'0+ ogd
«(0L0'0=d) 89°0+ «(200°'0=d) 8¢ «(100°0 >d) €50~ fwgzolv  (Bwz| =uesw) zcle 10
«(810°0=d) 90+ 9'6¢ (1000 > d) 6£°0— Bw gzl OV A1D 9z 00S Aspeid
VN 8L L0~ ogd
%0 '6°0-) £0— «(1000°0 > d) ¥t (10000 >d) 90— Bbw Gz OV cle 1o
(2020700~ (10000 > d) 2§ «(10000 >d) 90— Bw gzl OV (6G1=) 13N 9z 125 yoneN
Bw o¢ OId
oL €+ 10829 (L0000 >d) LLL- + 6w Gz OV
Bw o€ OId
LG'Z+ #€G (L0000 >d)9GL- +bBwggL OV
6L+ L'€€ GL'L— Bw o¢ OId el 18
620~ v've 96°0— Bw 6z OV SAIBN XL 9z GG9  >oojsussoy
810+ v'ee 200- ogd
2z 0- «(8000=d) ¥y (10000 >d) 650 Bbw Gz OV sle 19
600~ {1000=d) ¥/t (100070 >d) 950~ bw Gzl OV SAIBN X1 9z 62€ ozuol4eQ
(esop Ajiep)
(%) %> OLV uoljuaAIadlu| auljaseg (syeem)
(6y) sbueyo mg Buiyoeay v, (%) abueys oLv x1 powadxy  (N)sid

‘undiiBole yum eyep Aoeoiys [eolulo yeem-gz Jo Alewwng g ajqel

15

Clinical Medicine Reviews in Vascular Health 2011:3


http://www.la-press.com

\3

Neumiller and Milani

add-on the baseline metformin, alogliptin therapy was 4 i
weight neutral from baseline to 26 weeks. Of note, < = NN ToNNNONTT i
less participants in the alogliptin groups required - = o %ﬁ LNOyLLTY | E
rescue therapy for hyperglycemia, with 24%, 9% and E
8% of participants requiring rescue therapy in the " g g
three groups, respectively. 8 = >
‘06 EQN(OI\I\LDOLOQ'I\NO\— £
o SR CANNIDOHD OO | B
. . [t
Alogliptin as add-on to sulfonylurea ESECEBBR]TIIIBLIYLIL 5
Pratley and colleagues enrolled 500 participants with - 5
T2DM with inadequate glycemic control on base- < X EEEEQEEEEEEE EU:
line sulfonylurea therapy.** Participants, with a mean TE OYNWLTMmOoTINTO | §
baseline AI1C of 8.1%, were screened and entered 5 = SEEEETEoSEoC 5
into a 4-week run-in, stabilization period where they > ¥ cooomoooomSrn g
were switched from their current sulfonylurea to an <<E [QR2EIIBZRC2IN| 88
equivalent dose of glyburide plus placebo. Follow- = _ _ _ “f'é
ing the run-in period, participants were randomized = EETTEE B2 £
. o . . c < o = ——0o > >
to receive alogliptin 12.5 mg daily (n =203), aloglip- o= TOtormZZZoo- | Ig
. . 5 £
tin 25 mg daily (n = 198), or placebo (n = 99). A1C o= o —— NS o>
: a2 oo RN SE
changes from baseline to 26 weeks were —0.38, —0.52 > = e S T o s e o= | 8D
and +0.01 in the three treatment groups, respectively. T= NO@M®@= == —loOn0no :h =
When further looking at A1C reductions with aloglip- g _I_§
tin treatment, proportionally more patients in the alo- 8 < X TNCTONNmOmm Do % =
gliptin 12.5 mg group (47.3%) and alogliptin 25 mg 02E ~yr-woYanowomrox | P "
group (50.5%) achieved A1C reductions of >0.5% > 22
. . . —_—— —— o p— 0n =
from baseline compared‘to‘ those.rec.:elvmg‘ placebo g W= 3 Eg& 3. gg Q EEET £ S
(26.3%) (P < 0.001). Statistically significant increases c necS Toomw oy == 93
. . . .. = "-'q,/\l:m\—CDNC\IO’)OOﬂ'mCD@m %“
in weight were seen in the alogliptin groups after 26 S A >3
weeks of treatment, with placebo-subtracted weight 8 - > o > o> og
changes being +0.8 kg and +0.88 kg in the alogliptin - 2 ce E2 E2 EB =59
12.5 mg and 25 mg groups, respectively. The authors S § Ny oy o o (S35
concluded from these results that the addition of alo- 2 g 098998998998 %5%
gliptin to sulfonylurea background therapy resulted 2 = <Io<<n I <<n 024
in clinically significant reductions in A1C without an :g S 58 %
added risk of hypoglycemia (please see Table 3 for @ = E _ %\88
hypoglycemia rates). 8 0 g - - w £-0
£ £T &) I = T
© g > | _© . S5 + =3 %
. . . . ~ — - + O
Alog!lptln as add-gn to pioglitazone plus 3 x| 8 :g g i jé g 2 o8
or minus metformin or a sulfonylurea 2 - b9 5
The efficacy and safety of alogliptin as add-on to pio- QI3 S
. . . " | e c ..
glitazone plus or minus concomitant metformin or 3 g% %%g
a sulfonylurea was assessed in a double-blind, pla- 3 X $ © © © © a 8§
cebo controlled study.® Participants, aged 18-80, had ST 238
inadequate glycemic control at the time of enrolment % £ = N S 3 bt o u“j <
.. . - Yo} Y] ™ S
(A1C of 7%—10%). Participants were randomized to g ~ §<_‘_ 3
receive add-on therapy of alogliptin 12.5 mg (n=197), a '2‘3 5 £<
alogliptin 25 mg (p = 199), or placebo (n = 97) for o:; % By Bs 8 g‘gg
26 weeks. Following 26 weeks of treatment, mean s = T 2o R %% 858
A1C reductions from baseline were —0.66, —0.8 2 Z% 0% 0% o |22E

16 Clinical Medicine Reviews in Vascular Health 2011:3


http://www.la-press.com

¢

Alogliptin for type 2 diabetes

and —0.19% in the alogliptin 12.5 mg, 25 mg, and
placebo groups, respectively (P < 0.001 for both alo-
gliptin groups versus placebo). A significantly larger
(P = 0.016) proportion of participants in the aloglip-
tin groups achieved an A1C of =7% at 26 weeks
when compared to the placebo group. FPG reductions
from baseline were additionally greater in the alo-
gliptin groups, with mean reductions of —19.7, —19.9,
and —5.7 mg/dL noted in the three treatment groups,
respectively.

Alogliptin as add-on to insulin

In a 26-week, double-blind, placebo-controlled study
conducted by Rosenstock and colleagues, 390 par-
ticipants with inadequate glycemic control (mean
baseline A1C of 9.3%) on background insulin alone
or insulin combined with metformin were enrolled.*
Participants were randomized to receive alogliptin
12.5 mg (n = 131), alogliptin 25 mg (n = 129), or pla-
cebo (n=130). Following 26 weeks of treatment, mean
A1C reductions from baseline were —0.63, —0.71 and
—0.13% for the three treatment groups, respectively.
A significantly greater proportion of participants in
the alogliptin groups achieved A1C reductions from
baseline of =0.5, =1.0 and =1.5% when compared
to the placebo group. Throughout the study, insulin
doses remained unchanged, and no difference in the
proportion of participants experiencing hypoglyce-
mia (27%, 27% and 24% in the alogliptin 12.5 mg,
alogliptin 25 mg, and placebo groups, respectively)
were noted in the three treatment groups. Addition-
ally, no differences were noted in regard to weight
change from baseline in the alogliptin or placebo
groups. The investigators concluded that alogliptin
as add-on to background insulin therapy results in
improvements in glycemic control without causing
additional weight gain or increasing the incidence of
hypoglycemia.

Adverse events

In one study, the incidence of adverse events
(67.4%—-70.3%) and the proportion of patients dis-
continuing due to adverse events (1.5%—2.3%) were
similar across treatment groups.” Serious adverse
events occurred without relation to alogliptin dose
or treatment group (alogliptin 12.5 mg = 3.8%,
alogliptin 25 mg = 0.8%, placebo = 3.1%). Skin
reactions were reported in alogliptin-treated patients

at a rate of 12.8—15.2%, which was more frequently
than in placebo-treated subjects (6.3%).? In another
study, the rates of edema, infection, and gastroin-
testinal symptoms were similar in alogliptin- and
placebo-treated patients when added to piogli-
tazone background therapy.’> Rates of hypogly-
cemia were generally low in clinical trials.?>*
When added to background insulin treatment,
alogliptin-treated groups showed similar rates of
hypoglycemia when compared to the placebo group
(alogliptin 12.5 mg = 27%, alogliptin 25 mg = 27%,
placebo = 24%).** Phase 3 data has not, to date,
revealed statistically significant changes in hema-
tological endpoints.?>* Please refer to Table 3 for a
summary of adverse event data from select 26-week
trials with alogliptin.

Drug interactions

Alogliptin has been studied as add on therapy to
metformin, glyburide, and pioglitazone without any
interactions noted in clinical trials.*'* Because alo-
gliptin undergoes active renal secretion, potential
interactions are possible with other renally excreted
drugs.?® Alogliptin has been studied when coadmin-
istered with both digoxin, a P-glycoprotein substrate,
and cyclosporine, a P-glycoprotein inhibitor.*-* Clin-
ically meaningful changes in pharmacokinetic param-
eters were not noted.*>*

Alogliptin was coadministered with atorvastatin and
assessed for interactions in another study.’” Although
the AUC, C_ , and C . of atorvastatin were slightly
increased when administered with alogliptin, the mean
ratios were within or slightly outside the prespecified
80% to 125% range, thus investigators did not consider
the changes to be clinically meaningful. Likewise, there
were no meaningful changes in alogliptin exposure in
the presence of atorvastatin, indicating these agents are
acceptable for coadministration.’” In another interac-
tion study, healthy female subjects were administered
alogliptin in combination with norethindrone and ethi-
nyl etradiol. Following 21 days, mean AUC and C__
ratios for ethinyl estradiol/norethindrone tested within
the 90% to 125% range, demonstrating a lack of inter-
action with alogliptin.*

Special populations
In a study by Karim and colleagues, patients were
stratified by age, race, and gender and administered
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alogliptin 25 mg on day 1 and days 4 through 8.%
Clinically significant changes in alogliptin exposure
were not seen between groups, although exposure
was increased in the elderly when compared to the
young, in Whites when compared to Blacks, and in
female subjects relative to male subjects. Age, race,
and gender did not appear to alter DPP-4 inhibition,
however, indicating that dosage adjustment are not
needed based on these patient characteristics.*

Regarding the treatment of older adults with
alogliptin, a pooled analysis from six randomized,
double blind, placebo controlled studies of alogliptin
was performed to compare the efficacy of alogliptin
in patients =65 years of age versus those <65 years
old.* Participants included in the analysis were 18-80
years old with inadequately controlled T2DM at base-
line. The mean age of participants in the “Elderly”
group was 70 years (n =455), with a mean age of 51.8
years (n = 1,911) in the ““Younger” group. Participants
received either alogliptin 25 mg, alogliptin 12.5 mg or
placebo for 26 weeks. When examining change in A1C
from baseline, a least squares mean reduction of 0.7%
and 0.8% were seen for alogliptin 12.5 mg and 25 mg,
respectively, in the elderly group (P < 0.001 for both
alogliptin doses vs. placebo). In comparison, reduc-
tions of 0.5% and 0.6% were seen in the younger group
for each respective alogliptin dose (P < 0.001 for both
alogliptin doses vs. placebo). Similar outcomes were
observed for fasting plasma glucose (FPG) outcomes,
indicating similar effectiveness for alogliptin in both
age groups. Likewise, the incidence of hypoglycemia
during the 26-week treatment period was =8.3% for
all alogliptin groups, compared to =10.5% for placebo
groups. No significant differences in the risk of hypo-
glycemia or other safety parameters (adverse events
reported or changes in blood pressure) were noted
based on age stratifications.

Dosage and administration

Two studies of alogliptin pharmacokinetics and phar-
macodynamics investigated doses ranging from 25 mg
to 800 mg.*?% Both of these studies supported a once
daily administration of alogliptin to achieve up to 99%
DPP-4 inhibition over 24 hours. Most clinical trials
have studied 12.5 mg and 25 mg once daily doses of
alogliptin.?* Alogliptin is currently approved for the

treatment of adult patients with T2DM in Japan.”® The
approved dosing in Japan is for 25 mg once daily in
patients with normal renal function. Dose reductions are
warranted in individuals with renal dysfunction, with a
dose reduction to 12.5 mg daily recommended for indi-
viduals with moderate renal impairment (creatinine clear-
ance of 30—50 ml/min). For individuals with a creatining
clearance <30 ml/min or end stage renal disease, the
dose should be further lowered to 6.25 mg daily. While
these are the dosing guidelines for alogliptin in Japan,
local dosing guidelines should be checked in the event
that alogliptin is approved for use in other countries.

Conclusion

By inhibiting DPP-4, the enzyme responsible for
degrading GIP and GLP-1, DPP-4 inhibitors cause a
reduction in ambient blood glucose. Clinical trial data
with alogliptin demonstrate clinical efficacy in terms
of A1C and FPG reductions when used both as mono-
therapy and in combination with other oral antidiabetic
medications.”>* Overall, alogliptin is generally well
tolerated when used as monotherapy and in combina-
tion with concomitant oral antidiabetic therapy. Clinical
guidance from the American College of Endocrinology/
American Association of Clinical Endocrinologist
recommends DPP-4 inhibitor’s as a preferred choice
for initial therapy in patients with type 2 diabetes and
HbA, of 6%—7%. and is recommended to be used in
combination with other oral antidiabetic medication
when HbA _rises above 7%.*" Some evidence exists
for risk of serious skin-related allergies and hyper-
sensitivity reactions with use of the DPP-4 inhibitor
sitagliptin, and risk of immunological adverse events
with the use of sitagliptin or vildagliptin.* Because
events such as these are rarely seen in clinical trials,
diligent post-marketing surveillance and increased
clinical experience with DPP-4 inhibitors in diverse
heterogeneous patient populations is needed to moni-
tor for these adverse events and determine what patient
groups, if any, may be at risk.

While there are subtle differences in Al ., FPG,
and PPG changes depending on background therapy
and dose, there are no obvious advantages for one
DPP-4 inhibitor over another. In terms of safety,
DPP-4 inhibitors are generally well tolerated and
demonstrate similar side effect profiles in clinical
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trials. Additional safety concerns have recently arisen,
however, regarding a potential link between sitaglip-
tin treatment and the occurrence of pancreatitis.®
While there is ongoing debate regarding whether the
reported cases of pancreatitis were in fact attributable
to sitagliptin use, the FDA recommends that patients
be monitored carefully for the development of pan-
creatitis during the initiation and upward titration of
the drug.”® The implication that these reports have in
regard to alogliptin use are as of yet unknown.

In conclusion, additional clinical experience and
study of alogliptin will yield more robust efficacy
and safety data for the use of alogliptin for the treat-
ment of T2DM. Comparative studies are needed to
determine the clinical advantages, if any, of aloglip-
tin when compared with other currently available
DPP-4 inhibitors.
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