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pilepsy	  is	  a	  neurologic	  disorder	  that	  affects	  the	  
quality	   of	   life	   for	   an	   estimated	   2.2	   million	  
Americans.1,2	   	   The	   term	   epilepsy	   is	   accepted	  
after	  a	  person	  has	  had	   two	  or	  more	  seizures.3	  	  

While	  there	  are	  many	  types	  of	  seizures,	  they	  can	  gen-‐
erally	  be	  classiϐied	  into	  two	  broad	  groups	  consisting	  of	  
either	   primary	   generalized	   seizures	   or	   partial	   sei-‐
zures.	   	   In	   primary	   generalized	   seizures	   there	   is	   in-‐
volvement	  of	  both	  sides	  of	  the	  brain,	  while	  partial	  sei-‐
zures	   begin	   with	   a	   smaller,	   more	   localized	   area.	   	   In	  
some	  instances,	  partial	  seizures	  can	  spread	  to	  involve	  
widespread	  areas	  of	  the	  brain.4	  	   

For	   many	   patients	   with	   epilepsy,	   antiepileptic	  
medications	   are	   the	   mainstay	   of	   therapy.4	   	   Most	   an-‐
tiepileptic	   medications	   reduce	   excitation	   and	   neuro-‐
transmitter	   release	   or	   enhance	   the	   gamma-
aminobutyric	  acid	  (GABA)	  system.5	  	  Unfortunately,	  ap-‐
proximately	   30%	   of	   patients	   do	   not	   achieve	   seizure	  
control	   with	   existing	   pharmacotherapy.6	   	   Other	   op-‐
tions	   include	   surgery	   and	   supplemental	   treatments	  
such	   as	   vagal	   nerve	   stimulation	   and	   a	   ketogenic	   diet	  
consisting	  of	  high	   fat	  and	   low	  carbohydrates	  with	  re-‐
stricted	  calories.4 

On	  October	  22,	  2012,	  Eisai	  Inc.	  gained	  FDA	  approv-‐
al	  for	  Fycompa®	  (perampanel),	  an	  α-amino-3-hydroxy
-5-methyl-4-isoxazolepropionic	  acid	   (AMPA)	  receptor	  
antagonist	  used	  for	  the	  treatment	  of	  partial	  onset	  sei-‐
zures	  in	  patients	  with	  epilepsy	  ages	  12	  years	  and	  old-‐
er.4	   	   Perampanel	   is	   the	   ϐirst	  medication	   to	   target	   the	  
AMPA	  receptor.7	  	   

This	   article	   will	   review	   the	   pharmacology,	   phar-‐
macokinetics,	   clinical	   trials,	   dosing	   and	   administra-‐
tion,	  adverse	  effects,	  and	   interactions	  associated	  with	  
perampanel. 
 

PčĆėĒĆĈĔđĔČĞ	  ƭ	  PčĆėĒĆĈĔĐĎēĊęĎĈĘ 
 
Perampanel	   is	   a	  highly	   selective,	   non-competitive	  

antagonist	  of	  the	  ionotropic	  AMPA	  glutamate	  receptor	  
on	  post-synaptic	  neurons.8	  	  AMPA	  receptors,	   the	  most	  
abundant	  ionotropic	  glutamate	  receptors	  in	  the	  brain,	  
function	   to	   mediate	   excitatory	   neurotransmission.8	  	  
While	   the	   precise	   mechanism	   by	   which	   perampanel	  
exerts	  its	  antiepileptic	  effects	  has	  not	  been	  fully	  eluci-‐
dated,	   studies	   suggest	   that	   reducing	   the	  overstimula-‐
tion	   of	   AMPA	  may	   have	   an	   anticonvulsant	   effect	   and	  
inhibit	  seizure	  generation	  and	  spread.7,8	  In	  addition	  to	  
their	   anticonvulsant	   effects,	   AMPA	   receptor	   antago-‐
nists	   could	   play	   a	   vital	   neuroprotective	   role	   by	   pre-‐
venting	  neuronal	  death.7,9	   

After	   oral	   administration,	   perampanel	   is	   rapidly	  
and	   completely	   absorbed	   with	   negligible	   ϐirst-pass	  
metabolism.	  Under	  fasted	  conditions,	  the	  median	  time	  
to	  maximum	  concentration	  (Tmax)	  ranges	  from	  0.5	  to	  
2.5	  hours.	  Food	  delays	  Tmax	  by	  2	   to	  3	  hours	  and	  de-‐
creases	   the	   maximum	   concentration	   (Cmax)	   by	   28-
40%,	   but	   does	   not	   affect	   the	   extent	   of	   absorption	   or	  
area	  under	   the	  curve	   (AUC).7,8	  	  The	  half-life	  of	  peram-‐
panel	   is	   approximately	   105	   hours,	   therefore	   steady	  
state	  is	  not	  reached	  for	  2	  to	  3	  weeks.	  8 
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were	  12	  years	  of	  age	  or	  older,	  had	  a	  diagnosis	  of	  sim-‐
ple	   or	   complex	   partial	   seizures	   with	   or	   without	   sec-‐
ondary	  generalization,	  had	  at	  least	  ϐive	  partial	  seizures	  
in	  the	  6	  week	  baseline	  phase	  without	  a	  25-day	  seizure
-free	  period,	  experienced	  ongoing	  seizures	  despite	  pri-‐
or	   therapy	   with	   at	   least	   two	   antiepileptic	   drugs	  
(AEDs),	   and	  currently	   received	  stable	  doses	  of	  1	   to	  3	  
antiepileptic	   medications.	   	   Efϐicacy	   assessments	   in-‐
cluded	  patient	  diaries,	  Clinical	  and	  Patient	  Global	   Im-‐
pression	   of	   Change	   (CGIC/PGIC),	   and	   the	   Quality	   of	  
Life	  in	  Epilepsy	  questionnaire	  (QOLIE-31-P).10-12	   

The	   primary	   endpoints	   were	   responder	   rate,	  
which	  is	  the	  proportion	  of	  patients	  who	  had	  at	  least	  a	  
50%	  reduction	  in	  seizure	  frequency	  during	  treatment	  
relative	  to	  baseline,	  and	  the	  percent	  change	  in	  seizure	  
frequency	  per	  28	  days.	  	  Secondary	  end	  points	  were	  the	  
percent	   change	   in	   the	   frequency	   of	   complex	   partial	  
plus	   secondarily	   generalized	   seizures,	   and	   a	   dose-
response	  analysis	  of	  the	  percent	  change	  in	  seizure	  fre-‐
quency.	  Safety	  assessments	  were	  also	  evaluated.10-12 

 

Adjunctive	   perampanel	   for	   refractory	   partial-onset	  
seizures:	  randomized	  phase	  III	  study	  304,	  305,	  306 

 Study	  304	  included	  a	  total	  of	  387	  patients	  ran-‐
domly	   assigned	   to	   one	   of	   three	   groups:	   placebo	   (n	   =	  
121),	  8	  mg	  perampanel	  (n	  =	  133),	  or	  12	  mg	  perampan-‐
el	   (n	   =	   133).10	   	   After	   13	  weeks	   of	   treatment,	   peram-‐
panel	   8	   mg	   and	   12	   mg	   signiϐicantly	   reduced	   seizure	  
frequency	   by	   26.3%	   (p	   =	   0.0261)	   and	   34.5%	   (p	   =	  
0.0158)	   respectively,	   compared	   to	   placebo	   (21%).	  	  
Fifty	  percent	  responder	  rates	  were	  achieved	  by	  37.6%	  
of	   patients	   receiving	   8	   mg	   perampanel	   (95%	   conϐi-‐
dence	  interval	  [CI]	  29.4	  -	  45.8,	  p	  =	  0.0760)	  and	  36.1%	  
of	  patient	  receiving	  12	  mg	  perampanel	  (95%	  CI	  27.9	  -	  
44.3,	  p	  =	  0.0914)	  versus	  26.4%	  for	  patients	  receiving	  
placebo	   (95%	   CI	   18.6	   -	   34.3),	   although	   this	   was	   not	  
statistically	  signiϐicant.10 

Study	   305	   evaluated	   the	   efϐicacy	   8	  mg	   of	   peram-‐
panel	  and	  12	  mg	  perampanel	  versus	  placebo	  in	  a	  total	  

Plasma	   protein	   binding	   is	   approximately	   95%	   to	  
96%,	  mainly	  bound	  to	  albumin	  and	  α1-acid	  glycopro-‐
tein.	  Perampanel	   undergoes	   extensive	  metabolization	  
by	  primary	  oxidation	  and	  sequential	  glucuronidation.8	  
Oxidative	   metabolism	   is	   mediated	   by	   cytochrome	  
P450	   (CYP)	   3A4	   and/or	   CYP3A5	   as	   well	   as	   involve-‐
ment	  of	  other	  CYP	  enzymes.	  Primarily	  as	  a	  mixture	  of	  
oxidative	   and	   conjugated	   metabolites,	   30%	   of	   orally	  
administered	   perampanel	   is	   found	   in	   the	   urine	   and	  
70%	  in	  the	  feces.7,8	  	   

   
CđĎēĎĈĆđ	  TėĎĆđĘ	   

 
Perampanel	   has	   been	   studied	   in	   a	   total	   of	   3	   ran-‐

domized,	   double-blind,	   placebo-controlled,	   multicen-‐
ter	   trials	   in	   patients	   12	   years	   and	   older.	   (Table	  1).	  
Two	  trials	  assessed	  moderate	  and	  high	  once-daily	  dos-‐
es	  of	  8	  mg	  and	  12	  mg,10,11	  while	  one	  trial	  assessed	  low	  
to	  moderate	  once-daily	  doses	  of	  perampanel	  (2,	  4,	  and	  
8	  mg).12	   Each	   study	   consisted	   of	   four	   periods:	   	   base-‐
line,	  titration,	  maintenance,	  and	  follow-up	  or	  optional	  
placement	  into	  a	  long-term,	  extension	  trial.	  	  During	  a	  6
-week	   baseline	   period,	   patients	   were	   evaluated	   for	  
seizure	  activity.	  	  In	  the	  titration	  phase,	  all	  patients	  be-‐
gan	  with	   perampanel	   2	  mg	   per	   day,	   and	   doses	  were	  
increased	  by	  2	  mg	  per	  day	  once	  weekly	  until	  the	  ran-‐
domized	  target	  doses	  were	  achieved.	  	  	  If	  patients	  could	  
not	  tolerate	  dose	  increases	  due	  to	  adverse	  effects,	  pa-‐
tients	  could	  stay	  on	  the	  same	  dose	  or	  have	  a	  dose	  re-‐
duction,	   although	   dosage	   reductions	   were	   discour-‐
aged.	   	   By	   the	   end	   of	   the	   titration	   period,	   all	   patients	  
who	  were	  not	   tolerating	  at	   least	  2	  mg	  of	  perampanel	  
or	  placebo	  were	  discontinued	  from	  the	  study.	  	  During	  
the	  maintenance	   period,	   patients	   continued	   the	   dose	  
achieved	   during	   titration	   and	   were	   followed	   for	   13	  
weeks.	  	  At	  the	  end	  of	  the	  maintenance	  period,	  patients	  
were	  entered	  into	  either	  a	  4	  week	  follow-up	  period	  or	  
an	  optional	  open-label	  extension	  trial.10-12	   

Patients	   were	   included	   in	   the	   three	   trials	   if	   they	  
Table  1    |    Primary  Endpoints  of  Clinical  Trials  Involving  Perampanel 

Trial  Number Treatment  OpƟon N Change  in  Seizure  
Frequency  (%) p  Value+ 50%  Responder  

Rates  (%) p  Value+ 

30410 Placebo 
8  mg/day 
12  mg/day 

121 
133 
134 

-21.0 
-26.3 
-34.5 

  
0.0261 
0.0158 

26.4 
37.6 
36.1 

  
0.0760 
0.0914 

30511 Placebo 
8  mg/day 
12  mg/day 

136 
129 
121 

-9.7 
-30.5 
-17.6 

  
<0.001 
0.011 

14.7 
33.3 
33.9 

  
0.002 
<0.001 

30612 Placebo 
2  mg/day 
4  mg/day 
8  mg/day 

185 
180 
172 
169 

-10.7 
-13.6 
-23.3 
-30.8 

  
0.420 
0.003 
<0.001 

17.9 
20.6 
28.5 
34.9 

  
NS* 
0.013 
<0.001 

+p  Value  is  comparing  medicaƟon  to  placebo10-12 
*Specific  p  value  was  not  listed  in  arƟcle12 
N  –  Number  of  ParƟcipants,  NS  –  Non-significant. 
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of	  386	  patients.11	  	  Patients	  in	  the	  study	  were	  random-‐
ly	  assigned	  to	  receive	  8	  mg	  perampanel	  (n	  =	  129),	  12	  
mg	  perampanel	  (n	  =	  121),	  or	  placebo	  (n	  =	  136).	  	  	  The	  
percent	  change	  in	  seizure	  frequency	  of	  once-daily	  per-‐
ampanel	   8	   and	   12	  mg	  was	   -30.5%	   (p	   <0.001)	   and	   -
17.6%	   (p	   =	   0.011),	   respectively,	   compared	   to	   -9.7%	  
for	  placebo.	  	  The	  50%	  responder	  rates	  were	  33.3%	  for	  
8	  mg	  perampanel	  (p=0.002)	  and	  33.9%	  for	  12	  mg	  per-‐
ampanel	  (p<0.001)	  versus	  14.7%	  for	  placebo.11 

In	   Study	   306,	   706	   patients	   received	   once	   daily	  
treatment	   with	   perampanel	   2	  mg	   (n	   =	   180),	   peram-‐
panel	  4	  mg	  (n	  =	  172),	  perampanel	  8	  mg	  (n	  =	  169)	  or	  
placebo	  (n	  =	  185).12	  	  The	  median	  percentage	  change	  in	  
seizure	  frequency	  was	  −13.6%	  with	  perampanel	  2	  mg	  
(p	   =	   0.420),	   −23.3%	   with	   perampanel	   4	   mg	   (p	   =	  
0.003)	  and	  −30.8%	  with	  perampanel	  8	  mg	  (p	  <	  0.001)	  
versus	  −10.7%	  for	  placebo.	  The	  50%	  responder	  rates	  
of	  perampanel	  were	  20.6%	  with	  2	  mg	  (p	  value	  not	  sta-‐
tistically	  signiϐicant),	  28.5%	  with	  4	  mg	  (p	  =	  0.013)	  and	  
34.9%	  with	  8	  mg	  (p	  <	  0.001)	  versus	  17.9%	  with	  place-‐
bo.12	   

As	   noted	   in	   the	   trials,	   perampanel	   was	   only	   as-‐
sessed	   as	   adjunctive	   therapy	   to	   additional	   AEDs	   and	  
has	  not	  been	  evaluated	  as	  monotherapy.	  	  Additionally,	  
perampanel	   has	   not	   been	   compared	   head-to-head	  
with	   other	   antiepileptic	   medications,	   therefore	   the	  
exact	  place	  in	  therapy	  for	  perampanel	  is	  not	  known.10-

12 

 
WĆėēĎēČĘ	  Ćēĉ	  PėĊĈĆĚęĎĔēĘ 

 
Perampanel	   has	   a	   black	   box	   warning	   for	   serious	  

psychiatric	  and	  behavioral	  reactions.	   	  In	  phase	  III	  tri-‐
als,	   adverse	   reactions	   related	   to	  hostility	  and	  aggres-‐

sion	  were	  seen	   in	  12%	  and	  20%	  of	  patients	   taking	  8	  
mg	   and	   12	  mg	   per	   day,	   respectively.	   	   This	  was	   com-‐
pared	  to	  6%	  of	  patients	  in	  the	  placebo	  group.	  	  In	  gen-‐
eral,	  neuropsychiatric	  events	  including	  irritability,	  ag-‐
gression,	  anger	  and	  anxiety	  occurred	  more	  frequently	  
in	  those	  taking	  perampanel	  than	  those	  receiving	  place-‐
bo.	   	   Three	   patients	   out	   of	   a	   total	   of	   4,368	   (0.069%)	  
perampanel-treated	  patients	  exhibited	  homicidal	  idea-‐
tion	   or	   threat.	   Patients	   should	   be	   closely	   monitored	  
for	  serious	  psychiatric	  and	  behavioral	  reactions	  while	  
taking	   perampanel	   and	   for	   at	   least	   one	   month	   after	  
taking	  the	   last	  dose	  of	  perampanel.	   	   If	  patient	  experi-‐
ences	  such	  symptoms,	  the	  dose	  of	  perampanel	  should	  
be	  reduced.	  	  Permanent	  discontinuation	  of	  perampan-‐
el	  is	  appropriate	  in	  patients	  with	  persistent	  severe	  or	  
worsening	  symptoms	  or	  behaviors.	   	  Additional	  warn-‐
ings	   and	   precautions	   include	   suicidal	   behavior	   and	  
ideation	   occurring	   0.43%	   in	   perampanel-treated	   pa-‐
tients	  compared	  to	  0.24%	  in	  placebo-treated	  patients,	  
neurologic	  effects	   such	   as	  dizziness,	   gait	   disturbance,	  
somnolence	  and	  fatigue,	  and	  falls.8	  	   

Currently,	  perampanel	  is	  not	  commercially	  availa-‐
ble	  as	  the	  FDA	  has	  recommended	  that	  perampanel	  be	  
classiϐied	   by	   the	   Drug	   Enforcement	   Administration	  
(DEA)	  as	  a	  scheduled	  medication	  under	  the	  Controlled	  
Substances	  Act.	  	  Immediately	  following	  the	  DEA’s	  deci-‐
sion	  on	  the	  schedule	  classiϐication,	  perampanel	  will	  be	  
available.13	  	   

 
AĉěĊėĘĊ	  RĊĆĈęĎĔēĘ 

 
In	  the	  three	  clinical	  trials	  with	  perampanel,	  a	  dose-

related	   increase	   in	   adverse	   effects	   was	   noted.	   	   The	  
most	   commonly	   reported	  adverse	   effects	   occurred	  at	  

Table  2    |    Common  adverse  reactions  with  perampanel 
Trial  Number Adverse  Effect Placebo  (%) 2  mg  (%) 4  mg  (%) 8  mg  (%) 12  mg  (%) 

30410 Dizziness 
Somnolence 
Headache 

Fall 
Irritability 
Ataxia 

9.9 
13.2 
13.2 
6.6 
5.0 
0 

N/A N/A 37.6 
18.0 
15 
9.8 
7.5 
6 

38.1 
17.2 
13.4 
12.7 
14.2 
11.9 

30511 Dizziness 
Somnolence 

FaƟgue 
Headache 

7.4 
2.9 
8.1 
13.2 

N/A N/A 32.6 
12.4 
13.2 
8.5  

47.9 
18.2 
16.5 
13.2 

30612 Dizziness 
Somnolence 
Headache 
FaƟgue 
URTI 

NasopharngiƟs 
Gait  Disturbance 

9.7 
6.5 
8.6 
2.7 
2.7 
1.6 
1.1 

10.0 
12.2 
8.9 
4.4 
6.1 
3.9 
<1.0 

16.3 
9.3 
11.0 
7.6 
3.5 
5.2 
1.2 

26.6 
16.0 
10.7 
5.3 
1.8 
1.8 
5.3  

N/A 

N/A—not  applicable;  URTI  –  Upper  Respiratory  Tract  InfecƟon 
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the	  8	  mg	  and	  12	  mg	  doses,	  with	  highest	  rates	  seen	  in	  
those	  taking	  12	  mg	  per	  day.	  	  The	  adverse	  effects	  most	  
commonly	   noted	   were	   dizziness,	   somnolence,	   head-‐
ache,	   fatigue,	   irritability,	   falls,	   gait	   disturbance,	   and	  
weight	  gain	  (Table	  2).8,	  10-12	   

The	   rate	   of	   discontinuation	   as	   a	   result	   of	   an	   ad-‐
verse	  reaction	  was	  3%	  in	  patients	  receiving	  4	  mg/day,	  
8%	  in	  those	  receiving	  8	  mg/day,	  and	  19%	  in	  patients	  
receiving	  doses	  of	  12	  mg/day.	   	   In	  comparison,	  5%	  of	  
patients	   randomized	   to	   receive	   placebo	   discontinued	  
due	  to	  adverse	  effects.	  The	  adverse	  events	  most	  com-‐
monly	  leading	  to	  discontinuation	  were	  dizziness,	  som-‐
nolence,	  vertigo,	  aggression,	  anger,	  ataxia,	  blurred	  vi-‐
sion,	  irritability,	  and	  dysarthria.8,	  10-12	   

 
DĔĘĎēČ	  Ćēĉ	  AĉĒĎēĎĘęėĆęĎĔē 

 
The	   recommended	   starting	   dose	   for	   perampanel	  

depends	   on	   if	   the	   patient	   is	   taking	   enzyme-inducing	  
antiepileptic	  medications	   such	  as	  phenytoin,	   carbam-‐
azepine,	   and	   oxcarbazepine.	   Recommended	   starting	  
doses	   for	  patients	   in	   the	  absence	  of	  enzyme-inducing	  
antiepileptic	  medications	   is	   2	  mg	   at	   bedtime.	   	   In	   the	  
presence	   of	   enzyme-inducing	   antiepileptic	   drugs,	   a	  
starting	   dose	   of	   4	   mg	   once	   daily	   is	   recommended.	  	  
Based	  on	  patient’s	  tolerability	  and	  efϐicacy,	  doses	  can	  
be	   titrated	  at	  weekly	   intervals	  by	  2	  mg	  per	  day.	   	   For	  
elderly	  patients,	  titration	  should	  occur	  once	  every	  two	  
weeks.	   	   The	   recommended	  dose	   range	   is	   8	  mg	   to	   12	  
mg	  daily	  but	  should	  be	  based	  on	  clinical	  response	  and	  
patient	  tolerability.8 

 
Special	  Populations 

In	   patients	   with	   mild	   and	   moderate	   hepatic	  
impairment	   (n=12),	   the	   pharmacokinetic	   proϐile	   of	  
perampanel	   following	   a	   single	   1	   mg	   dose	   was	   com-‐
pared	  with	  demographically	  matched	  healthy	  subjects	  
(n=12).	  Compared	  to	  their	  controls,	  the	  total	  exposure	  
of	  perampanel	  was	  50%	  greater	  in	  subjects	  with	  mild	  
hepatic	  impairment	  and	  was	  2.55-fold	  greater	  in	  sub-‐
jects	  with	  moderate	  hepatic	   impairment.	  The	  half-life	  
of	   perampanel	   was	   also	   prolonged	   in	   subjects	   with	  

mild	  impairment	  (306	  versus	  125	  hours)	  and	  moder-‐
ate	  impairment	  (295	  versus	  139	  hours).	  	  Based	  on	  this	  
information,	  dosage	  adjustments	  in	  patients	  with	  mild	  
to	   moderate	   hepatic	   impairment	   are	   recommended.	  	  
In	  patients	  with	  mild	  to	  moderate	  hepatic	  impairment,	  
a	   starting	   dose	   of	   2	   mg	   daily	   is	   recommended	   with	  
titration	   occurring	   once	   every	   two	  weeks.	   For	   those	  
with	  mild	   hepatic	   impairment,	   the	  maximum	   recom-‐
mended	  dose	  is	  6	  mg	  daily	  and	  for	  those	  with	  moder-‐
ate	   hepatic	   impairment,	   the	   maximum	   dose	   is	   4	   mg	  
daily.	   Patients	   with	   severe	   hepatic	   impairment	   have	  
not	  been	  studied.7 

Population	   pharmacokinetics	   of	   perampanel	  
have	   been	   pooled	   from	   placebo-controlled	   trials	   to	  
address	   those	   with	   renal	   impairment	   as	   a	   study	   in	  
these	  patients	  has	  not	  been	  conducted.	  	  In	  those	  with	  
mild	   renal	   impairment	   (creatinine	   clearance	   50-80	  
mL/min),	   perampanel	   clearance	   was	   decreased	   by	  
27%	   and	   AUC	   increased	   37%	   compared	   to	   patients	  
with	   creatinine	   clearance	   >	   80	   mL/min.	   	   For	   those	  
with	  mild	   to	  moderate	   renal	   impairment,	  use	  of	  per-‐
ampanel	  should	  be	  done	  under	  close	  monitoring	  and	  
slow	   titration	  should	  be	  considered	  based	  on	  clinical	  
response	   and	   tolerability.	   	   Perampanel	   has	   not	   been	  
studied	   in	   patients	   with	   severe	   renal	   impairment;	  
therefore,	   use	   in	   these	   patients	   is	   not	   recommended	  
(Table	  3).7,8	   

 
DėĚČ	  IēęĊėĆĈęĎĔēĘ 

 
Drug	   interactions	  with	  perampanel	  have	  been	  re-‐

ported	  for	  levonorgestrol	  containing	  oral	  and	  implant-‐
able	   contraceptives,	   CYP	   450	   inducers,	   and	   CNS	   de-‐
pressants.	  	  Levonorgestrel	  exposure	  was	  decreased	  by	  
about	   40%	   in	   those	   taking	   perampanel	   12	  mg	   daily,	  
although	   this	   same	   effect	   was	   not	   seen	   with	   lower	  
doses	   of	   perampanel.	   	   Studies	   comparing	   ethinyl	   es-‐
tradiol	  and	  levonorgestrel	  to	  both	  4	  mg	  and	  8	  mg	  dos-‐
es	  of	  perampanel	  noted	  that	  the	  maximum	  concentra-‐
tion	  of	  ethinyl	  estradiol	  or	   levonorgestrel	  was	  not	  al-‐
tered.	  	  Currently,	  it	  appears	  that	  levonorgestrel	  is	  the	  
only	  progestin	  that	  has	  been	  studied	  and	  it	  is	  still	  ad-‐

Table  3    |    Dosing  and  titration  of  perampanel  7,  10-12 

PaƟent  Type StarƟng  Dose TitraƟon Recommended  daily  dose 
Absence  of  Enzyme-Inducing  AEDs 2  mg  at  bedƟme 2  mg/day  once  weekly 8-12  mg/day 
Presence  of  Enzyme-Inducing  AEDs 4  mg  once  daily 2  mg/day  once  weekly 8-12  mg/day 
Elderly 2  mg  once  daily 2  mg/day  every  2  weeks 8-12  mg/day 

HepaƟc  Impairment Mild:  2  mg  once  daily 
  
Moderate:  2  mg  once  daily 
  
Severe:    Not  recommended 

2  mg/day  every  2  weeks Mild:  6  mg/day 
  
Moderate:  4  mg/day 

AEDs  –  AnƟepilepƟc  Drugs 
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vised	  to	  use	  additional	  non-hormonal	  forms	  of	  contra-‐
ception	   when	   using	   perampanel	   with	   all	   levonorg-‐
estrel	  containing	  contraceptives.8 

When	  used	  with	  known	  CYP	  enzyme	  inducers	  such	  
as	   carbamazepine,	   phenytoin,	   or	   oxcarbazepine,	   the	  
plasma	   levels	   of	   perampanel	   are	   decreased	   by	   about	  
50%	  to	  67%.	  	  As	  described	  previously,	  if	  using	  peram-‐
panel	   with	   CYP	   enzyme	   inducers,	   the	   starting	   doses	  
for	  perampanel	  should	  be	  increased.	  	  If	  introducing	  or	  
withdrawing	   a	   CYP	  enzyme	   inducer	  while	   on	  peram-‐
panel,	  dosage	  adjustments	  of	  perampanel	  may	  be	  nec-‐
essary	  and	  the	  patient	  should	  be	  monitored	  closely	  for	  
clinical	   response	  as	  well	   as	   tolerability.	   	  Concomitant	  
use	   of	   perampanel	  with	   strong	   CYP3A	   inducers	   (e.g.,	  
rifampin,	  St.	  John’s	  wort)	  should	  be	  avoided.7,8 

The	   concomitant	   use	   of	   perampanel	   and	   CNS	   de-‐
pressants	  including	  alcohol	  may	  increase	  CNS	  depres-‐
sion.	   Therefore,	   care	   should	   be	   taken	  when	   adminis-‐
tering	  perampanel	  with	   these	  agents.	  Patients	  should	  
limit	  activity	  until	  they	  have	  experience	  with	  concomi-‐
tant	   use	   of	   CNS	   depressants	   (e.g.	   benzodiazepines,	  
narcotics,	   barbiturates,	   sedating	   antihistamines).	   Ad-‐
vise	  patients	  not	  to	  drive	  or	  operate	  machinery	  while	  
taking	   perampanel	   until	   they	   have	   gained	   sufϐicient	  
experience	   to	   gauge	   whether	   it	   adversely	   affects	   the	  
activity.7,8 

 

SĚĒĒĆėĞ 
 

Perampanel	   is	  a	   ϐirst-in-class	  AMPA	  receptor	  an-‐
tagonist	   used	   for	   the	   treatment	   of	   partial	   onset	   sei-‐
zures	  in	  patients	  with	  epilepsy	  ages	  12	  years	  and	  old-‐
er.	   	   As	   perampanel	   has	   not	   been	   compared	   head-to-
head	   with	   other	   antiepileptic	   medications,	   the	   exact	  
place	  in	  therapy	  is	  not	  known.	  	  At	  this	  time,	  perampan-‐
el	   should	   be	   considered	   as	   add-on	   treatment	   for	   pa-‐
tients	  who	  are	  not	  achieving	  adequate	  seizure	  control	  
with	  other	  antiepileptic	  medications	  and	  when	  stand-‐
ard	  adjunctive	  treatment	  is	  not	  sufϐicient.	  The	  recom-‐
mended	  starting	  dose	   for	  most	  patients	   is	  2	  mg	  once	  
daily	  with	  careful	  titration	  based	  on	  patient	  tolerabil-‐
ity	   and	   clinical	   response.	   	   For	   patients	   who	   are	   also	  
taking	  enzyme-inducing	  antiepileptic	  medications,	  the	  
recommended	   starting	   dose	   is	   4	  mg	   once	   daily.	   	   The	  
dose	  range	  recommended	  for	  most	  patients	  is	  8	  mg	  to	  
12	   mg	   once	   daily.	   Adverse	   effects	   such	   as	   dizziness,	  
somnolence,	  fatigue,	  and	  headache	  are	  seen	  with	  per-‐
ampanel	  and	  tend	  to	  occur	  more	  often	  in	  higher	  doses.	  	   
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ype	   2	   diabetes	   mellitus	   (DM)	   is	   an	   epidemic	  
disease	  state	  that	  is	  of	  growing	  concern	  in	  the	  
United	  States.	   In	  2010,	   the	  Centers	  of	  Disease	  
Control	   and	   Prevention	   estimated	   that	   25.8	  

million	  people	  in	  the	  United	  States	  suffer	  from	  DM.	  In	  
patients	  greater	  than	  20	  years	  of	  age,	  1.9	  million	  new	  
cases	  of	  diabetes	  were	  diagnosed	  in	  2010.1	  The	  preva-‐
lence	  of	  DM	  is	  expected	   to	   increase	   from	  2.8%	  of	   the	  
population	  in	  2000	  to	  over	  4.4%	  by	  2030.2	  	   

Type	  2	  DM	  is	  a	  disorder	  of	  glycemic	  control	  charac-‐
terized	   by	   impaired	   insulin	   secretion,	   insulin	   re-‐
sistance,	   gradual	   decline	   in	   beta-cell	   activity,	   altered	  
incretin	   hormone	   function,	   and	   abnormal	   glucagon	  
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the	  beneϐicial	  effects	  of	  incretin	  hormones	  on	  glycemic	  
control	   are	   limited	   by	   the	   rapid	   metabolism	   of	   both	  
GLP-1	  and	  GIP	  by	  the	  DDP-4	  enzyme.	  	   

Both	   incretin	   hormones	   have	   half-lives	   of	   only	   a	  
several	  minutes	  because	  of	  this	  rapid	  degradation.	  The	  
effects	  of	  GLP-1	  and	  GIP	  can	  be	  augmented	  by	  admin-‐
istering	  a	  DDP-4	  inhibitor.2	  By	  prolonging	  the	  actions	  
of	  GLP-1	  and	  GIP,	  the	  administration	  of	  a	  DDP-4	  inhib-‐
itor	  leads	  to	  a	  decrease	  in	  fasting	  and	  postprandial	  glu-‐
cose	  levels.5	  Alogliptin	  is	  a	  highly	  potent,	  highly	  selec-‐
tive,	   orally	   available	   quinazolinone-based	   non-
covalent	   DDP-4	   inhibitor.2	   It	   is	   >14,000	   times	   more	  
selective	   for	   DDP-4	   than	   the	   other	   DDP	   isoenzymes	  
such	  as	  DDP-2,	  DDP-8	  and	  DDP-9.	  Following	  alogliptin	  
administration,	   DDP-4	   activity	   is	   decreased	   by	   more	  
than	  80%	  which	  causes	  approximately	  a	  2-	   to	  3-	   fold	  
increase	   in	   GLP-1	   levels.6	   Alogliptin	   has	   comparable	  
pharmacodynamic	  and	  pharmacokinetic	  properties	  as	  
other	  DDP-4	  inhibitors	  (Tables	  1	  and	  2). 

 
CđĎēĎĈĆđ	  TėĎĆđĘ 

 
Alogliptin	   was	   approved	   as	   monotherapy	   and	   in	  

combination	  with	  metformin	  and	  pioglitazone	   for	  the	  
management	   of	   type	   2	   DM	   based	   on	   three	   double-
blind,	   placebo-controlled,	   randomized	   control	   trials	  
(Table	  3).	   

A	  26-week,	  double-blind,	  placebo-controlled,	  mul-‐
ticenter	   trial	   assessed	   the	   use	   of	   alogliptin	   in	   drug-
naı̈ve	   patients	   with	   inadequately	   controlled	   type	   2	  
DM.11	   Treatment-naı̈ve	   was	   deϐined	   as	   patients	   with	  
no	  current	  anti-diabetic	  therapy	  or	  less	  than	  7	  days	  of	  
treatment	   within	   the	   past	   30	   days.	   Eligible	   patients	  
underwent	  a	  4-week	  run-in	  period	  with	  a	  fasting	  plas-‐
ma	  glucose	  (FPG)	  of	   less	  than	  275	  mg/ml	  and	  ≥	  75%	  
compliance	  determined	  by	  pill	  count.	  After	  successful	  
completion	   of	   the	   run-in	   period,	   329	   patients	   were	  
randomized	   in	   a	   2:2:1	   fashion	   to	   receive	   12.5	  mg	   of	  

secretion.2	  The	  American	  Diabetes	  Association	   (ADA)	  
recommends	   a	   glycated	   hemoglobin	   (HbA1c)	   goal	   of	  
7%	  in	  most	  non-pregnant	  adults.3	  Adequate	  control	  of	  
diabetes	  can	  prevent	  long-term	  microvascular	  compli-‐
cations,	   but	   only	   37%	   of	   patients	   achieve	   the	   target	  
HbA1c.2	   Based	   on	   the	   2013	   ADA	   guidelines,	   initial	  
management	  of	  type	  2	  DM	  usually	  includes	  metformin	  
plus	   lifestyle	   modiϐications.	   Many	   patients	   may	   re-‐
quire	   the	   use	   of	   multiple	   anti-diabetic	   agents	   to	  
achieve	   adequate	   glycemic	   control.3	   The	   class	   of	   di-‐
peptidyl	   peptidase-4	   (DDP-4)	   inhibitors	   represents	  
another	  option	  in	  the	  treatment	  of	  type	  2	  DM. 

Takeda	   Pharmaceuticals,	   Inc.	   received	   FDA	   ap-‐
proval	   in	   January	   2013	   for	   alogliptin	   (Nesina	  ®)	   for	  
the	  treatment	  of	  type	  2	  DM	  in	  adults	  as	  adjuncts	  to	  di-‐
et	  and	  exercise.	  Alogliptin	  will	  also	  be	  marked	  as	  com-‐
bination	   products	   with	   pioglitazone	   (Oseni	   ®)	   and	  
metformin	   (Kazano	  ®).	   	  Alogliptin	   is	   a	  highly	  potent,	  
highly	   selective	  DDP-4	   inhibitor.4	  This	   article	  will	   re-‐
view	  the	  pharmacologic	  and	  pharmacokinetic	  proper-‐
ties,	   relevant	   clinic	   trials,	   safety,	   dosing	   and	   admin-‐
istration	  of	  alogliptin	  and	  provide	  a	  cost	  comparison	  of	  
alogliptin	  with	  other	  DDP-4	  inhibitors.	   

 
PčĆėĒĆĈĔđĔČĞ	  ƭ	  PčĆėĒĆĈĔĐĎēĊęĎĈĘ 

 
Incretin	   hormones,	   including	   glucagon-like	   poly-‐

peptide	  (GLP-1)	  and	  glucose-dependent	  insulinotropic	  
peptide	  (GIP),	  play	  an	  integral	  role	  in	  maintaining	  glu-‐
cose	  homeostasis.2	  Following	  food	  consumption,	  GLP-
1	  and	  GIP	  are	  released	  from	  endocrine	  cells	  within	  the	  
gut.	  These	  incretin	  hormones	  stimulate	  the	  pancreatic	  
beta-cells	   to	   produce	   insulin	   in	   a	   glucose-dependent	  
fashion.	  GLP-1	  and	  GIP	  can	  also	  augment	  the	  prolifera-‐
tion	  of	  beta-cells	  and	  prevent	  apoptosis	  of	   these	  cells	  
from	   occurring.	   GLP-1	   speciϐically	   reduces	   glucagon	  
release,	   decreases	   food	   intake,	   increases	   satiety,	   and	  
lengthens	   time	   for	   gastric	   emptying.	   Unfortunately,	  

Table  1    |    Pharmacodynamic  properties  of  DDP-4  inhibitors  6 

CharacterisƟc SitaglipƟn VildaglipƟn SaxaglipƟn LinaglipƟn AloglipƟn 

Brand  Name Januvia  ® Galvus  ® Onglyza  ® Tradjenta  ® Nesina  ® 

TherapeuƟc  Dose 100mg  daily 50mg  BID 5mg  daily 5mg  daily 25mg  daily 

DDP-4  inhibiƟon  (nmol/L) IC50:  19 IC50:  62 IC50:  50 IC50:  1 IC50:  24 

DDP4-  selecƟvity 

Fold  sensiƟvity  vs.  DDP-8  &  DDP-9 >2600 <100 <100 >10000 >14000 

Fold  sensiƟvity  vs.  DDP-2 >5550 >100000 >50000 >100000 >14000 

Effect  on  DDP-4  acƟvity ≥80% ≥80% ≥70% ≥80% ≥80% 

Effect  on  GLP-1  levels ~2-fold  increase ~3-fold  increase 1.5-  to  3-fold  
increase 4-fold  increase 2-  to  3-fold  

increase 
BID:  twice  daily;  DDP:  dipepƟdyl  pepƟdase;  GLP-1:  glucagon-like  polypepƟde;  IC50:  half  maximal  inhibitory  concentraƟon;  L:  liter,  mg:  milligram,  nmol:  nanomole 
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quately	   controlled	   with	   metformin	   monotherapy.12	  
Eligible	   patients	   included	   men	   and	   women	   between	  
the	  ages	  of	  18	  and	  80	  with	  a	  historical	  diagnosis	  of	  DM	  
and	   inadequate	   glycemic	   control	   (HbA1c	   between	  
7.0%	   and	   10.0%)	   despite	   metformin	   therapy	   of	   at	  
least	   1,500	   mg	   for	   more	   than	   8	   weeks.	   During	   a	   4-
week	  run-in	  period,	  the	  metformin	  dose	  was	  stabilized	  
and	  then	  remained	  unchanged	  for	  the	  rest	  of	  the	  study	  
period.	  Following	  the	  run-in	  period,	  527	  patients	  were	  
randomized	   in	   a	   2:2:1	   fashion	   to	   receive	   12.5	  mg	   of	  
alogliptin	   plus	   metformin,	   25	   mg	   of	   alogliptin	   plus	  
metformin	   or	   placebo	   plus	   metformin	   for	   26	   weeks.	  
The	   primary	   endpoint	   of	   the	   study	   was	   change	   in	  
HbA1c	   from	   baseline	   to	   week	   26.	   Select	   secondary	  
endpoints	  included	  change	  from	  baseline	  in	  FPG,	  inci-‐
dence	   of	   marked	   hyperglycemia	   (FPG	   ≥	   200	   mg/dl)	  
and	   hyperglycemic	   rescue,	   changes	   from	   baseline	   in	  
fasting	   C-peptide,	   proinsulin,	   insulin,	   and	   proin-‐
sulin:insulin	   ratio,	   and	   change	   from	   baseline	   in	   body	  
weight.12	   

Mean	  HbA1c	   decreases	  were	   signiϐicantly	   greater	  
(p<0.001)	   with	   alogliptin	   12.5	   mg	   (0.6%)	   and	  
alogliptin	   25	  mg	   (-0.6%)	   compared	   to	   placebo.	   	   FPG	  
reductions	  were	   19.0	  mg/dL	  with	   alogliptin	   12.5	  mg	  
and	   17.0	   mg/dL	   with	   alogliptin	   25	   mg,	   which	   were	  
both	   signiϐicantly	   greater	   (p<0.001)	   than	   placebo.	  
These	   signiϐicant	   decreases	   were	   apparent	   in	   both	  
alogliptin	   groups	   as	   early	   as	   week	   4	   and	   continued	  
throughout	  the	  duration	  of	  the	  study.	  A	  larger	  propor-‐
tion	   of	   patients	   in	   the	   alogliptin	   groups	   (p<0.001)	  
reached	   an	   HbA1c	   of	   ≤	   7.0%	   and	   signiϐicantly	   fewer	  
patients	   experienced	   marked	   hyperglycemia	   com-‐
pared	  to	  the	  placebo	  group.	  	  The	  adverse	  event	  proϐile	  
was	  similar	  between	  all	  three	  treatment	  arms,	  and	  the	  
rate	  of	  hypoglycemia	  was	  low	  in	  all	  groups.	  Alogliptin	  
was	  determined	  to	  be	  an	  effective	  and	  safe	  treatment	  
for	   type	  2	  DM	  when	  added	   to	  metformin	   for	  patients	  

alogliptin,	  25	  mg	  of	  alogliptin	  or	  placebo	  for	  26	  weeks.	  
Medication	  was	   taken	  before	   the	   ϐirst	  meal	   each	  day,	  
and	   no	   other	   anti-diabetic	  medications	  were	   permit-‐
ted	   during	   the	   study.	   	   The	   primary	   end	   point	   was	  
mean	  change	  from	  baseline	  in	  HbA1C	  at	  week	  26.	  Sec-‐
ondary	   endpoints	   included	   changes	   in	   FPG,	   clinical	  
response	   rates,	   occurrence	   of	  marked	   hyperglycemia	  
(FPG	  ≥	  200	  mg/dl)	  and	  hyperglycemic	  rescue,	  and	  dif-‐
ferences	   in	   body	   weight.	   Adverse	   events,	   clinical	   la-‐
boratory	   ϐindings,	   12-lead	   electrocardiograms,	   physi-‐
cal	  examination	  ϐindings,	  vital	  signs,	  and	  hypoglycemic	  
events	  were	  investigated	  as	  safety	  end	  points.11	   

Mean	  HbA1c	  was	  signiϐicantly	  decreased	  by	  0.56%	  
(p<0.001)	  and	  0.59%	  (p<0.001)	  with	  12.5	  mg	  and	  25	  
mg	   of	   alogliptin	   compared	   to	   placebo,	   respectively.	  
FPG	  was	  also	  signiϐicantly	  reduced	  by	  10.3	  ±	  3.6	  mg/
dL	  (p<0.001)	  with	  12.5	  mg	  of	  alogliptin	  and	  16.4	  ±	  3.7	  
mg/dL	  (p<0.001)	  with	  25	  mg	  of	  alogliptin.	  HbA1c	  re-‐
ductions	  were	   observed	   as	   early	   as	   4	  weeks	   and	  de-‐
creases	  in	  FBG	  were	  seen	  at	  week	  1	  of	  the	  study.	  The	  
rate	  of	  adverse	  events	  and	  proportion	  of	  patients	  who	  
discontinued	   treatment	   did	   not	   differ	   between	   treat-‐
ment	   arms.	   Infection,	   gastrointestinal	   symptoms,	   and	  
headaches	  were	   commonly	   observed	   adverse	   effects,	  
but	  no	  deaths	  were	  reported	  during	   the	  study.	  Hypo-‐
glycemia	  was	  rare	  and	  alogliptin	  was	  determined	  to	  be	  
weight	   neutral.	   Alogliptin	   monotherapy	   signiϐicantly	  
improved	  glycemic	  control	  in	  patients	  with	  type	  2	  DM	  
and	  was	  overall	  well	  tolerated.11 

Metformin	  is	  considered	  a	   ϐirst-line	  treatment	  op-‐
tion	  in	  managing	  type	  2	  DM.3	  Over	  time,	  monotherapy	  
with	  metformin	  may	  not	  provide	  adequate	  type	  2	  DM	  
control.	  A	  26-week,	  randomized,	  double-blind,	  placebo
-controlled	   trial	   investigated	  both	   the	   safety	  and	  efϐi-‐
cacy	  of	  once-daily	  doses	  of	  alogliptin	  12.5	  mg	  or	  25	  mg	  
compared	   with	   placebo	   in	   combination	   with	  metfor-‐
min	   in	  patients	  with	  HbA1c	   levels	   that	  were	  not	  ade-‐

Table  2    |    Pharmacokinetic  properties  of  the  DDP-4  Inhibitor  Class10 

CharacterisƟc SitaglipƟn VildaglipƟn SaxaglipƟn LinaglipƟn AloglipƟn 

Brand  Name Januvia  ® Galvus  ® Onglyza  ® Tradjenta  ® Nesina  ® 

TherapeuƟc  Dose  (mg/day) 100 100  (50  x  2) 5 5 25 

AdministraƟon Once  daily Twice  daily Once  daily Once  daily Once  daily 

Tmax  (hour) 1-4 1.75 2 0.7-3 1-2 

Terminal  T1/2  (hour) 12.4 2-3 2.5 128-124 12.4-21.4 
Dose  adjustment  with  renal   

impairment Yes No Yes No Yes 

Protein  binding  (%) 38 9.3 Minimal >80% 28-38%2 
Dose  reducƟons  with   

CYP-  Inhibitors No No Yes No No 

CYP:  cytochrome  P450,  mg:  milligram,  T1/2:  Half-life;  Tmax:  Ɵme  to  maximum  concentraƟon 
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and	  body	  weight,	  and	  incidences	  of	  marked	  hypergly-‐
cemia	  (FPG	  ≥	  200	  mg/dL)	  and	  rescue	  for	  hyperglyce-‐
mia.13	   

Mean	  HbA1c	  was	  signiϐicantly	  decreased	  by	  0.66%	  
(p<0.001)	  and	  0.80%	  (p<0.001)	  with	  12.5	  mg	  and	  25	  
mg	   of	   alogliptin	   compared	   to	   placebo,	   respectively.	  
FPG	   was	   also	   signiϐicantly	   reduced	   by	   19.7	   mg/dL	  
(p=0.003)	  with	  12.5	  mg	  of	  alogliptin	  and	  19.9	  mg/dL	  
(p=0.003)	  with	  25	  mg	  of	  alogliptin.	  The	  proportion	  of	  
patients	  who	   reached	   the	   goal	   HbA1c	   of	   ≤	   7.0%	  was	  
also	   signiϐicantly	   greater	   (p	   ≤0.016)	   with	   alogliptin	  
12.5mg	  or	  25mg	  compared	  with	  placebo.	  Marked	  hy-‐
perglycemia	   occurred	   in	   a	   signiϐicantly	   smaller	   per-‐
centage	  of	  patients	  in	  the	  alogliptin	  groups	  compared	  
to	  the	  placebo	  group.	  Additionally,	  the	  rate	  of	  adverse	  
events	   was	   similar	   among	   all	   three	   treatment	   arms,	  
but	  the	  alogliptin	  groups	  did	  have	  a	  higher	  occurrence	  
of	  cardiac	  events.	  Cardiac	  disorders	  occurred	  in	  6.5%	  
of	  patients	  receiving	  alogliptin	  25	  mg,	  3%	  of	  patients	  
receiving	  alogliptin	  12.5	  mg	  and	  1%	  of	  patients	  receiv-‐
ing	   placebo.	   Glycemic	   control	   was	   signiϐicantly	   im-‐
proved	  in	  patients	  with	  type	  2	  DM	  following	  the	  addi-‐
tion	  of	  alogliptin	  to	  pioglitazone.	  The	  short	  duration	  of	  
the	  trial	  limits	  the	  ability	  to	  interpret	  safety	  and	  efϐica-‐
cy	  data,	  and	  longer	  trials	  may	  be	  needed	  to	  investigate	  
the	   cardiac	   risks	   associated	   with	   alogliptin	   plus	  
pioglitazone.	  Additionally,	  patients	  included	  in	  the	  tri-‐
al	  were	  permitted	  to	  continue	  metformin	  and	  sulfonyl-‐
urea	  therapy,	  so	  no	  conclusion	  can	  be	  drawn	  about	  the	  
use	   of	   alogliptin	   plus	   pioglitazone	   as	   ϐirst-line	   treat-‐
ment	  for	  type	  2	  DM.13	   

 

not	   sufϐiciently	   controlled	   on	   metformin	   monothera-‐
py.12 

Combining	   anti-diabetic	   agents	   with	   complemen-‐
tary	   mechanisms	   of	   action	   can	   be	   a	   beneϐicial	   tech-‐
nique	  in	  attempting	  to	  achieve	  adequate	  glycemic	  con-‐
trol.	   A	   26-	   week	   multicenter,	   double-blind,	   placebo-
controlled	  randomized	  	  study	  evaluated	  if	  the	  addition	  
of	   alogliptin	   12.5	   mg	   or	   25	   mg	   once	   daily	   to	   pre-
existing	   pioglitazone	   therapy	   signiϐicantly	   improved	  
glycemic	  control	  in	  493	  patients	  with	  type	  2	  DM	  com-‐
pared	  to	  the	  addition	  of	  placebo.13	  After	  completing	  a	  
2-week	   screening	   period,	   patients	   underwent	   a	   4-
week	   run-in	   period.	   Study	   participants	   previously	  
treated	  with	   pioglitazone	   continued	   on	   their	   current	  
doses,	   those	   receiving	   rosiglitazone	   converted	   to	   an	  
equivalent	  dose	  of	  pioglitazone,	  and	  patients	  previous-‐
ly	   taking	   metformin	   or	   sulfonylureas	   continued	   on	  
these	  medications	  throughout	  the	  course	  of	  the	  study.	  
Patients	  with	  an	  HbA1c	  between	  7.0%	  and	  10.0%,	  FPG	  
<	   275	  mg/dl	   and	   at	   least	   75%	   compliance	   following	  
the	  run-in	  period	  were	  randomized	  in	  a	  2:2:1	  fashion	  
to	   once-daily	   alogliptin	   12.5	  mg,	   alogliptin	   25	  mg	   or	  
placebo	  for	  26	  weeks.	  Of	  the	  493	  patients	  who	  under-‐
went	   randomization,	   197	   received	  alogliptin	  12.5	  mg	  
plus	  pioglitazone,	   199	   received	  alogliptin	  25	  mg	  plus	  
pioglitazone,	   and	   97	   received	   placebo	   plus	   pioglita-‐
zone.	   Among	   all	   three	   treatment	   arms,	   56.2%	   of	   the	  
patients	   received	   metformin,	   21.1%	   received	   a	   sul-‐
fonylurea,	   and	   22.7%	   received	   no	   other	   anti-diabetic	  
medication.	  The	   study’s	   primary	   endpoint	  was	   to	   as-‐
sess	  the	  change	  in	  HbA1c	  after	  26	  weeks	  compared	  to	  
the	  baseline	  value.	  Secondary	  endpoints	  included	  FPG	  

Table  3    |    Summary  of  Alogliptin  Clinical  Trial  Results 

Trial Change  from  Baseline  
A1c  (vs.  placebo) 

Change  in  FPG 
(mg/dL)  (vs.  placebo) 

Percent  of  PaƟents  with  
A1c  <  7.0%  (vs.  placebo) 

DeFronzo  RA,  et  al.  200811 

AloglipƟn  12.5  mg,  N=133 -0.56%  (p<0.001) -10.3  ±  3.6  (p<0.001) 47.4%  (p=0.001) 

AloglipƟn  25  mg,  N=131 -0.59%  (p<0.001) -16.4  ±  3.7  (p<0.001) 44.3%  (p=0.008) 

Placebo,  N=65 -0.02% 11.3  ±  5.24 23.4% 

Nauck  MA,  et  al.  200912 

AloglipƟn  12.5  mg  +  Meƞormin,  N=  213 -0.6%  (p<0.001) -19.0  (p<0.001) 52%  (p<0.001) 

AloglipƟn  25  mg  +  Meƞormin,  N=207 -0.6%  (p<0.001) -17.0  (p<0.001) 44%  (p<0.001) 

Placebo  +  Meƞormin,  N=104 -0.1% 0 18% 

Pratley  RE,  et  al.  200913 

AloglipƟn  12.5  mg  +  Pioglitazone,  N=197 -0.66%  (p<0.001) -19.7  (p=0.003) 44.2%    (p≤0.016) 

AloglipƟn  25  mg  +  Pioglitazone,  N=  199 -0.80%  (p<0.001) -19.9  (p=0.003) 49.2%    (p≤0.016) 

Placebo  +  Pioglitazone,  N=  97 -0.19% -5.7 34.0% 

A1c:  glycated  hemoglobin,  dL:  deciliter,FPG:  fasƟng  plasma  glucose,  mg:  milligram,  N:  sample  size 
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alogliptin,	  patients	  with	  renal	  impairment	  had	  greater	  
alogliptin	   exposure	   than	   corresponding	   healthy	   pa-‐
tients.	   Patients	   with	   mild	   impairment,	   moderate	   im-‐
pairment,	   severe	   impairment,	   and	   those	   with	   end	  
stage	  renal	  disease	  had	  1.7-fold,	  2.1-fold,	  3.2-	  fold,	  and	  
3.8-fold	  increased	  concentrations	  of	  alogliptin,	  respec-‐
tively.10	  Alogliptin	  should	  be	  initiated	  at	  12.5	  mg	  once	  
daily	   in	   patients	   with	   moderate	   renal	   impairment	  
(creatinine	  clearance	  ≥	  30	  ml/min	  and	  <	  60	  ml/min).	  
In	   patients	  with	   severe	   renal	   impairment	   (creatinine	  
clearance	  <	  30	  ml/min)	  and	  those	  undergoing	  dialysis,	  
alogliptin	   should	   be	   dosed	   at	   6.25mg	   daily.	   It	   can	   be	  
administered	   without	   regard	   to	   dialysis	   timing.4	  
Alogliptin	   concentrations	   did	   not	   differ	   in	   patients	  
with	  hepatic	   impairment	   compared	   to	  healthy	  volun-‐
teers	   following	   administration	  of	   25	  mg	  of	   alogliptin.	  
Because	  alogliptin	  is	  mainly	  eliminated	  via	  the	  kidney,	  
hepatic	  impairment	  is	  not	  expected	  to	  affect	  the	  phar-‐
macokinetic	   properties.10	   No	   dose-adjustments	   are	  
needed	   in	   moderate	   hepatic	   impairment	   deϐined	   as	  
Child	   Pugh	   Grade	   A-B.	   The	   use	   of	   alogliptin	   has	   not	  
been	  studied	  in	  patients	  with	  severe	  liver	  dysfunction	  
(Child	   Pugh	   Grade	   C).	   Caution	   should	   be	   used	   when	  
administering	  alogliptin	   to	  any	  patient	  with	   liver	  dis-‐
ease.4 

 
CĔĘę 

 
Takeda	   Pharmaceuticals,	   Inc.	   will	   begin	   distrib-‐

uting	   alogliptin	   and	   its	   related	   combination	  products	  
in	  the	  summer	  of	  2013.	  Alogliptin	  will	  be	  available	   in	  
6.25	   mg,	   12.5	   mg,	   and	   25	   mg	   tablets.15	   Kazano®	  
(alogliptin/metformin)	   will	   be	   available	   as	   12.5	  
mg/500	   mg	   tablets	   and	   12.5	   mg/1000	   mg	   tablets,	  
which	  should	  be	  administered	  twice	  daily	  with	  food.16	  
Oseni	  ®	   (alogliptin/pioglitazone)	  will	   be	   available	   as	  
25	  mg/15	  mg,	   25	  mg/30	  mg,	   and	  25	  mg/45	  mg	   tab-‐
lets,	  which	   can	   be	   taken	  with	   or	  without	   food.17	   The	  
cost	   comparison	   between	   available	   DDP-4	   inhibitors	  
for	  a	  30-day	  supply	  is	  depicted	  in	  Table	  5.18	   

AĉěĊėĘĊ	  EěĊēęĘ	  ƭ	  DėĚČ	  IēęĊėĆĈęĎĔēĘ 
 

After	   combining	   data	   from	   a	   total	   of	   14	   placebo-
controlled	   trials,	   66%	   of	   the	   patients	   receiving	  
alogliptin	   and	   62%	   of	   the	   patients	   receiving	   placebo	  
experienced	   adverse	   events.	   Therapy	   was	   discontin-‐
ued	  due	  to	  adverse	  events	  in	  4.7%	  of	  patients	  treated	  
with	  alogliptin	  and	  4.5%	  of	  patients	  treated	  with	  pla-‐
cebo.	  Nasopharyngitis,	  headache,	  and	  upper	  respirato-‐
ry	   tract	   infections	  were	   commonly	   observed	   adverse	  
events	   that	   occurred	  more	   frequently	   in	   patients	   re-‐
ceiving	   alogliptin	   compared	   to	   placebo	   (Table	   4).	  
More	   serious	   adverse	   events	   including	   pancreatitis	  
and	   hypersensitivity	   reactions	   were	   rarely	   observed	  
occurring	   in	   0.2%	   and	   0.8%	   of	   patients	   receiving	  
alogliptin	  25	  mg,	  respectively.	  The	  development	  of	  hy-‐
poglycemia	   was	   uncommon	   in	   patients	   receiving	  
alogliptin	  (1.5%)	  and	  signiϐicantly	  lower	  compared	  to	  
hypoglycemia	   rates	   in	   patients	   receiving	   glipizide	  
(26%).	  Alogliptin	  was	  not	  shown	  to	  signiϐicantly	  affect	  
vital	  signs	  or	  laboratory	  parameters.4	   

Alogliptin	   has	   few	   drug-drug	   interactions	   due	   to	  
its	   favorable	  pharmacokinetic	  proϐile.	   	   It	   is	  not	  an	   in-‐
hibitor	   or	   an	   inducer	   of	   CYP1A2,	   CYP2B6,	   CYP2C9,	  
CYP2C19,	   or	   CYP3A4	   and	   alogliptin	   undergoes	  mini-‐
mal	   CYP	  metabolism.4	  No	   drug	   interactions	  were	   ob-‐
served	  when	  alogliptin	  was	  co-administered	  with	  CYP	  
inhibitors	   such	   as	   ketoconazole,	   ϐluconazole,	   or	   gem-‐
ϐibrozil.	  P-glycoprotein	  inhibitors	  such	  as	  cyclosporine	  
and	  other	  renally	  eliminated	  drugs	  such	  as	  cimetidine	  
did	   not	   alter	   the	   pharmacokinetic	   properties	   of	  
alogliptin.	   Dose-adjustments	   are	   not	   necessary	   when	  
alogliptin	   is	   added	   to	   other	   anti-diabetic	  medications	  
including	  metformin,	  pioglitazone	  or	  glibenclamide.14	   

 
DĔĘĎēČ	  Ćēĉ	  AĉĒĎēĎĘęėĆęĎĔē 

 
The	  recommended	  starting	  dose	  of	  alogliptin	  is	  25	  

mg	  by	  mouth	  once	  daily.	  It	  can	  be	  administered	  with-‐
out	   regards	   to	   meals.	   Dose	   adjustments	   are	   recom-‐
mended	  in	  patients	  with	  moderate	  to	  severe	  renal	  im-‐
pairment	  (creatinine	  clearance	  <	  60	  ml/min).	  	  Follow-‐
ing	   the	   administration	   of	   a	   single	   50	   mg	   dose	   of	  

Table  4    |    Alogliptin  Adverse  Events  Compared  to   
Placebo4 

Adverse	  Event Alogliptin	  25	  mg 
(N=5902) 

Placebo 
(N=2926) 

Nasopharyngitis 4.4% 3.0% 

Headache 4.2% 3.5% 
Upper	  Respiratory	  
Tract	  Infection 4.2% 2.1% 

Hypoglycemia 1.5% 1.6% 

Table  5    |    Cost  for  30-day  Supply  of  Available   
DDP-4  Inhibitors 

AloglipƟn SaxaglipƟn SitaglipƟn LinaglipƟn 

6.25mg: 
$264.83 

2.5mg: 
$292.00 

25mg:  
$296.40 

5mg:  
$291.30 

 12.5mg: 
$264.83 

5mg:   
$304.98 

50mg:  
$302.33   

 25mg: 
$272.78   100mg:  

$304.66   

*Prices  averaged  from  3  Gainesville,  FL  pharmacies;  obtained  February  17th,  
2013 
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SĚĒĒĆėĞ 
 

Alogliptin	   is	   the	  newest	  addition	  to	   the	  DDP-4	   in-‐
hibitor	   class.	   It	   is	   approved	   as	   monotherapy	   and	   in	  
combination	  with	  both	  metformin	  and	  pioglitazone	  to	  
treat	  type	  2	  DM	  in	  adults	  as	  an	  adjunct	  to	  diet	  and	  ex-‐
ercise.	   Head-to-head	   trials	   comparing	   alogliptin	   to	  
other	   DDP-4	   inhibitors	   have	   not	   been	   completed	   at	  
this	  time.	  Alogliptin	  has	  the	  potential	  to	  reduce	  HbA1c	  
by	  approximately	  0.6%	  and	  fasting	  plasma	  glucose	  by	  
approximately	  16	  mg/dl	  when	  used	  as	  monotherapy.	  
The	  most	  commonly	  observed	  side	  effects	  include	  na-‐
sopharnygitis,	   headache,	   and	   upper	   respiratory	   tract	  
infection.	   Alogliptin	   should	   be	   initiated	   at	   25	   mg	   by	  
mouth	   once	   daily	   and	   must	   be	   dose-reduced	   in	   pa-‐
tients	  with	  moderate	  to	  severe	  renal	  impairment.	   
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