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LETTER TO  THE  EDITOR

ALISKIREN :  A NOVEL RENIN INHIBITOR FOR HYPERTENSION
S i r ,

( Rece ived  on  June  19 ,  2006 )

The  ren in-angio tens in  sys tem (RAS)  i s
an important  part icipant  in both short-  and
long- te rm regula t ion  of  a r te r ia l  b lood
pressure (1). It  acts synergistically with the
sympathet ic  nervous  sys tem and s t imulates
aldosterone secretion; it plays a central role
in the control of sodium excretion and fluid
volume as well as of vascular tone (2). Thus,
abnormal i t i es  o f  the  RAS are  apparen t  in
severa l  fo rms  of  human hyper tens ion ,
edematous  s ta tes  such  as  conges t ive  hear t
fa i lure  and renal  fa i lure  (3) .

Renin  i s  an  enzyme tha t  ac t s  on
angiotensinogen (renin substrate) to cata lyze
the formation of the decapeptide angiotensin
I .  Th is  decapept ide  i s  then  c leaved  by
angio tens in  conver t ing  enzyme (ACE)  to
yie ld  the  oc tapept ide  angio tens in  I I  which
is a most  potent  vasoconstr ictor  (1) .

Mos t  o f  the  b io log ica l  e f fec t s  o f  th i s
vasocons t r i c to r  agen t  (ang io tens in  I I )
a re  media ted  by  the  spec i f ic  membrane
bound  G-pro te in -coupled  recep tor  ca l led
angio tens in  I I  sub type  1  recep tor  (AT 1

receptor) .  The main act ions  of  angiotensin
I I  inc lude  genera l ized  vasocons t r i c t ion ,
increased  re lease  o f  noradrena l ine  f rom
sympathet ic  nerve terminals ,  s t imulat ion of
prox imal  tubula r  reabsorp t ion  of  sod ium
and a l te ra t ion  in  ca rd iovascu la r  s t ruc tures
(1, 2).

Fur ther ,  i t  i s  c la imed  tha t  morb id i ty
in  the  hyper tens ives  i s  re la ted  to  p lasma
ren in  ac t iv i ty  (PRA)  (4) .  Some e f fec t ive
antihypertensive drugs such as hydralazine,
d iazoxide ,  sod ium n i t ropruss ide ,  th iaz ide

d iure t ics ,  ang io tens in  conver t ing  enzyme
inhibitors (ACE-I)  and angiotensin receptor
blockers (ARBs) increase PRA in hypertensive
pat ients  (1,  4) .

As  ren in  ca ta lyzes  the  f i r s t  and  ra te -
l imi t ing  s tep  of  the  RAS and  has  h igh
specificity for angiotensinogen, blockade of
produc t ion  of  ang io tens in  I I  by  d i rec t
inh ib i t ion  of  ren in  has  long  been  a
therapeutic goal (5). Aliskiren, a novel renin
inhib i tor  has  been  found to  cause  a  dose-
dependent decrease in PRA, effectively block
the  fo rmat ion  of  bo th  ang io tens in  I  and
angio tens in  I I  and  decrease  p lasma and
urine aldostcrone levels  (6) .

C h e m i s t r y

Alisk i ren  (SPP100)  i s  a  po ten t ,  low-
molecu la r  weigh t ,  nonpept id ic  ren in
inh ib i to r ,  r ead i ly  so lub le  in  wate r  and
consists of 2(S), 4(S), 5(S), 7(S), -N- (2-, 7-
c a r b a m o y l - 2 - m e t h y l p r o p y l ) - 5 - a m i n o - 4 -
h y d r o x y - 2 , 7 - d i i s o p r o p y l - 8 - [ 4 - m e t h o x y - 3 -
3(3methoxypropoxy)  phenyl ] -oc tanamid
hemifumara te  sa l t  (6 ) .

Pharmacodynamics

Renin inhibi tor  (Aliskiren)  prevents  the
in i t i a t ion  of  b iochemica l  reac t ions  in  the
RAS cascade .  Renin  inh ib i to rs  b lock  the
ren in-ca ta lyzed  hydro ly t ic  c leavage  of
angiotensinogen by competitively binding to
the  ac t ive  s i t e  and  subs i tes  o f  ren in  and
remain ing  bound  bu t  nonc leavable  by  the
enzyme. So the generation of angiotensin I is
inh ib i ted  and  consequent ly ,  ang io tens in  I I
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2 . Another study in 226 patients with mild-
to -modera te  hyper tens ion  showed tha t
a l i sk i ren  300  mg da i ly  lowered  b lood
pressure  wi th  e f f icacy  and  to le rab i l i ty
similar  to  those of  the ARB-losartan at
twice the recommended dose (5).

3 . A recen t  randomized ,  mul t icen te r ,
double-bl ind,  placebo-control led,  act ive-
comparator, 8 week trial in 652 patients
with mild to moderate hypertension done
by Gradman et  a l  concluded that  once-
da i ly  ora l  t rea tment  wi th  a l i sk i ren  150
mg lowers  b lood  pressure  e f fec t ive ly ,
wi th  a  sa fe ty  and  to le rab i l i ty  p rof i l e
comparab le  to  tha t  o f  i rbesar tan  and
placebo (10).

U s e

Alisk i ren  150  mg once-da i ly  i s  as
effect ive as  i rbesar tan 150 mg in lowering
blood  pressure  in  pa t ien t s  wi th  mi ld  to
moderate hypertension (10). US-FDA has not
yet  approved the use of  al iskiren.

A d v a n t a g e s

1 . As renin inhibitors prevent the formation
of both angiotensin I and angiotensin II,
they  may  of fe r  a  therapeut ic  p rof i l e
d i s t inc t  f rom both  ACE inh ib i to rs  and
ARBs (10).

2 . ACE inh ib i t ion  causes  an  increase  in
angiotensin I, which is then available for
convers ion  to  ang io tens in  I I  by  ACE-
independent pathways not blocked by ACE
inhibitors (11).  Further,  renin inhibitors
also do not affect kinin metabolism and
hence would not be expected to cause dry
cough or angioneurotic edema, which are
charac te r i s t i c  s ide  e f fec t s  o f  ACE
inhibi tors  (12) .

3 . Al though the  AT 2 receptor  genera l ly  i s
concep tua l ized  as  a  ca rd iovascu la r

becomes unavailable to maintain its biological
effects. Thus, renin inhibitors decrease PRA,
sys temic  vascu la r  res i s tance  and  sys temic
blood pressure (7) and consequently decrease
card iovascu la r  morb id i ty .

Pharmcok ine t i c s

Aliskiren has good water  solubil i ty  and
low l ipophi l i c i ty  and  i s  res i s tan t  to
b iodegrada t ion  by  pep t idases  in  the
intestine, blood circulation and the liver (8).
The trough to peak (T:P) ratio is commonly
used as an index of the duration of action of
an t ihyper tens ive  agen ts ,  and  prev ious
guidelines for the treatment of hypertension
have recommended the use of drugs with a
T:P  ra t io  >0 .5  (9 ) .  The  h igh  T:P  ra t io  o f
aliskiren in hypertensive patients was found
consis tent  (10)  wi th  the  long plasma hal f -
life (approximately 24 hours) observed after
ora l  adminis t ra t ion  of  the  drug  to  hea l thy
subjec t s  (6 ) .  Ambula tory  b lood  pressure
measurements  a l so  ind ica ted  a  sus ta ined
antihypertensive effect of aliskiren (10) over
the 24-hour period after  dosing (5).

Adverse  e f fec ts

The mos t  common adverse  e f fec t s
reported by Gradman et al (10) were headache,
d izz iness ,  d ia r rhoea  and  muscu loske le ta l
sys tem re la ted  adverse  even ts  comparab le
to  those  o f  p lacebo  and  i rbesar tan ,  whi le
fa t igue/weakness ,  gas t ro in tes t ina l  d isorders
and headaches were reported by Stanton et
a l  (5) .  Genera l ly ,  the  overa l l  inc idence  of
each adverse effects reported was relatively
low  (5, 10).

Clin ica l  t r ia l s

1 . Once-daily oral doses of aliskiren of upto
640 mg were wel l  tolerated and caused
dose  dependent  and  sus ta ined  RAS
inhibition in human healthy volunteers (6).
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Conc lus ion

As aliskiren is effective in lowering blood
pressure  with  once-dai ly  dose and has  low
incidence of adverse effects reported (10), it
has  the  po ten t ia l  to  become f i r s t  o ra l ly
effective renin inhibitor that provides a true
al ternat ive  to  ACE-inhibi tors  and ARBs in
therapy  for  hyper tens ion  and  o ther
cardiovascular  and renal  d iseases  (6) .
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p ro tec t ive  recep tor ,  i t s  ac t iva t ion  may
contribute to cardiac fibrosis (13). ARBs
increase  l eve l s  o f  ang io tens in  I I  and
ind i rec t ly  s t imula tes  ang io tens in  I I
subtype 2 receptor (AT2),  an effect  that
does not occur with renin inhibitors and
thus prevents unexpected effects of AT2

receptor  s t imulat ion (1,  10) .

4 . No evidence of withdrawal effect (10).

D i s a d v a n t a g e s

Adverse  e f fec ts  repor ted  wi th  a l i sk i ren
are  headache ,  d izz iness ,  d ia r rhoea ,
musculoske le ta l  sys tem re la ted  adverse
events, fatigue/weakness, and gastrointest inal
disorders (5,  10).
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