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ABSTRACT

Alms: The present clinical sfudy was conducted o eslablish ron-inferority of efondipine
hydrochioride ethanolate (eéonidipine) as compared o amiodipne besyiale (amiodiping) In tha
ranapement of Stage-1 hypertension.

Study Deslgn: The stedy was & prospeciive, cohorl,. dowble-blind, doubde-dummy, mrdomized
phase-1i cinical trisl

Place and Duratbon of Study: Nine geographically deiribuied silbes scross India wers involved in
the cinical inal bobaeen January 2015 (o June 2016

Bachground: The use of conventional L-iype CCBs I8 often limiled due to associated side effects. |
| Efonidpine, a dual T- and L-type Ca®’ channal blocker hiss been proven i exhibit anlihypertensive
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| eflacl aong wilh I‘Er'm-rnl.ct:lut :-::1I|:|na 'l.li1|‘1 mmrmun"l =5rﬂau-|'|‘|rt Hida Eflu-tL'.. The present clinical
sludy was conducled o eviuale he salely snd efficacy of slonidpine for (he frsd fime in indian

| patianis with Stage-| hyperiension

| Methodology: The prasent phasa-lll dinical trial was a double-bind, double-durmnmy, musti-carter,

| and parallel group study conduched on the Indian populaton; & tofad of 200 patents wera
l randomizad o recaive either afonidiping 40 mg (n=95) or amiodipine 5 mg {r=10%5) once daily for
| 2B days. The palients were evalyated for changes in the sysiolic blood pressure (SBP), disstolic

blead presses (D25 and hoart rate.

hyperiension and its safety profile,
Mo, CTRLZ015M11005359; Avaitabie at

Resubts: Elonédipine reduced SBP by 182 £ 12 7 mmHg, DBF by 0.7 1 7.0 mmHg and heart rate
was diminished by 81 + 8.3 bpm whila amiodipine reduced SBP by 1.2 £ 11.8 mmHg, DBF by
0.2 & 7.7 mmHg and hearl rate by 7.2 £ 8.9 bpm

Conclusion: Efonidiping was concludsd to be non-inferier o amlodiping in the reduckion of 58D,
DEF, and hesarl rate and was found 0 be comporable 10 amiediping in the manapement of

Clinical Trial Registration: The trisl was regstenad with the Chnical Trial Registry of India; Reg,
bt el nbe G indeatrlataistvowallp. php ? mild 1 = TF4T &E neHid= SusarName=CTRIA S0 05350

Heywords: Efonidiping; hypantension, rensprotection: T-fypa s chanmat ditrpcropyridines.

1 INTRODUCTION

Hypartension is 8 multifactorial and multifacated
disesse which can lead 1o organ dysfunclion,
Thare & & dose relalionship betwesn bhood
pressune lewels and the sk of cerdiovascular
evenis;, heemormagic - siokes,  and  kidney
desease |1]. A growing body of sccumilabed
evidence has proven thal  anlihypedensive
therapy provides substantial benelit of reducing
ihe ncdence of cardivascular disesses and
assists m curbing the progress ol renal damage

2.3

Therapeutic  polential  of caldum  channeal
biockers [CCHs) 15 well estadiished n lhe
frgatment of a wide renge of cardiovascular
disorders such as hypertension. anging pecioris,
and arfwihmia, Additonally, comentonal CGBs
have Geen reporded b0 cause an mcrgase in
glomerular fillmtan raie (GFR) and hence are
prefemed o be presmibod 0 hypertensive
patiends wilh ranal impairment 4]
Dihydropyriines (DHPs)} are among the most
widely usad CCBs for ihe managemert  aof
cardiwnscular disease [5]

Voltage-sensitive calcum (Ca'") channels have
baan clasaified |mlo e types (L- B0 N-, R,
and T-type) based on their localizabon end
funclions  [6l. Conventional umg.-drap'rr-ulnaﬂ
{DHPs) act mainly on L-typa Ca®' channals [7]
wilh a few compounds eshibiting dual blocking
action on the L-type and T-type Ca™ channals
[8] Therapeutic use of L-type CCHs & often
limited 8= they causa umsanbed side affecls like

ankls oadema, headacha, flush alc and ere often
eocomgpanied with raflax tachycardia [9] T-tppe
Ca" channels are exprossed all through the
body, incledng hearl, kidnay. nervous bssua,
smooth muscles, and endocring organs. Thay
b 3 more negaliee vollage range of aclivation
&nd Inactivalion end rapid gating kinetics as
compated lo L-lype Ca*" channels and are
hence nesistand S0 conventional CCBs [H)]
Biacking of T-type Ca chanal for the treatment
of various cardiovascular disorders has been
proven beneficial as It pardicgrates in cardiac
pacemahing, requistion o vascular tona and
harmane secrelion [10]. Blockade of T-ype Ca®™
channel it ateociated with manimom reflex
tachyeardia and enhanced reng prolection [3] as
the biocking cawses dilataton of bolh affensnl
and sfierent rera! glomerular arenoles as well
as a deceass N plasma aldosierons
conoentrations [11.4]

Efonidipine antagonizes both T- and L-type Ca®™
channals and like other dhypdropyridine CCBs, it
was developed a5 8 drag with slow onsst and
long duretion of action [8]. R has been cEnically
usad in Japan &5 an antihypartenssve  and
arfiangnal agenl Eonkdpine reduces  blood
pressurs and hearl reie wilbmd  suppressing
myocardial conlraction. It has demonstrated
polenl negative chronolropic affecls on isoabed
right alra [12]. Addiionally, § noreases  (he
gromerular flration rale wilhow ncreasing nlra-
pomendlar pressune unlie ciinadiping as il dilses
both affersnl and efferent anerioles [13], In
healthy humans, efonidiping decreates plasma
aidosterone  [(ALD) concentation fwough  he
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blockada of T-ype Ca® channels [11] The
degree of renal proleclion by efonidipine wis
found 1o be comparable to thal produced by
angiolersin-convening  enzyma  inhib#ors  in
hypertenssee patients with renal compkcations
[14].

Considerng the banedils, a randomized, double-
blind, double-demimy, mult-center, and parallal
group clinical study wih non-inferodty design
wias panned bo assess the efficacy and salety of
efonidipime hydeochioride athanotate (efonidsping)
gs compared bo amlodipine  besylale
{erniodiping),

2. MATERIALS AND METHODS

The study was 8 prospective, cohorl. double-
blind, double-dummy, randomized dinical irial
end was condectad &t 9 differant centers
gaopraphically dstibuted across Incta: 1. D
Girish  Rajadhyakeha- BYL MNair Charitable
Hospiel, Mumbsi; 20 Or Atel Patil- Shres
Sgibsba Heart Instfule ard Ressarch Centre,
Masik; 3 Dr. Jitendra Koditkar- MYP Samaj's De.
Vesantran Powar Medical College, Hospitel &
Ressarch Centre, Maslk; 4. Or. Gouwango
Gerker- IPGMEER, Kolkate; § Dr. Makul Snha-
Divina Heart & Mutispaciality Hospatal, Lecknow:
6. Dr. Srinivas Reddy- King George Hospital,
Visekhapatnam; 7. Or, Ganjay Sharma- Omega
Hospital, Mangalore; 8. Or. BLN Prasad- Rage
Gandhi  Insttute of Medical Sclences,
Srkehudam: and 9. Dr. Akula Sve Prasad- Mizem
ingtiluta of Medical Seancas. Hyderabed. The
lotal duration of the trealmend phase was 35
days {5 woaks) includng T days {1 week)
washout period and 28 days (£ weeks] of
treatment paricd. The study was performad in
aocordance with thae Dedaration of Helsink,
Good Cheical Pradce [|GH-GCP) gusdelines,
and Indizn mguilsony guideines for conduding
clinical frigls (Schedule-Y) The study medication
and the tna sepplies werse sponsored by
Zuvantus Heafthcame Lid, The sludy mondoring
and sita management was dona by Genalifa
Clinical Ressarch Pwt. Lid The shidy was
irfliated after receiving approval from the Dug
Comiroler Genaral of India (DCGI) and  the
respaciive institubional athics commiliees {(IECs)
& each of he sludy canlers. Wiitlen mforrmesd
conseni was ablained from all patents afler a
therough explanation of the protocol and the dnig
relaled indormation before paricipation In the
sludy. The tral was registered wilti the Clinlcal

Trial Registry of  badia  (Reg. Mo
CTRIEAM S0 005353}

The aligixkty critefia fof the patients o ba
enrolled in e sudy included the following:
Patients aged 18 1o 65 wears wilh slage 1
nypertension as per Ment Mational Commities on
Prevention, Detection, Evalestion and Treabment
of High Blood Pressure (JMC VI, snd heart rata
of =E1 baeals/min, Petents wih any of tha
follaing citeria wera not enrolled in the stuedy;
aitting evetobc BP 2980 mm Hg, history of simoka
or myacardial infarction in the previous & manths,
compestive teart fallure, sick sinus syndromea or
sines bradycarda (<50 beste!min), second- or
third-deagres alFaventrculss block,
hypersensitivity 1o diwdrogyndine CCBs, hepatic
disease with asparate aminotransferase (AST)
or glaning sminotransfarasa (ALT) levals =2
times. tha wpper normal it renal disease with a
sprum creslining concantration =20 mgldL,
uncontrolled  diabeles  with  glycosylated
hamoglokin A1C {Hb A:C) =8gm%. renal arery
slanneis, or secondary hypemiension, pragnant
women or nusing mothers, alcobod dependanca
or Bbuse, drug abuse, histery of chionic smoking
irmora than 10 units per day of clgarettas, badis,
or @y other form), schedulad for surgery
anytimea durng the sludy, patent receiing soma
athar dreg  thet could possibly  alter  the
binavailabify of the sludy medication and
participation in any othgr dinical fral within the
lasd mepnth.

Eligibbe pabents maintzined on oy other
antihypertensive had o uptergo 8 washout
pangd of 1 weal befgra racaiving the shedy
medicaton. Patients wera randomzed (1-1) 1o
recalve aither afonidipins 40 mg or ambedipine 5
miy o.d. for & period of 38 deys (4 weeks) along
with matched placebs of the respecive
comparator dnegs, Compuier genersied simple
bkxck  rmandomizgabon chad  was  esed A6
ramdomize the elgible patents, Paliens were
instrucied 1o lake bolh the 1ablets once daily in
thr evening afler food n accordanoe with the
prescribing information Study medcalions wers
lpbeded to ensure that both the pafient and the
immstigator  wers  blinded te  the irealment
alocation,

The primary objediive of ihe study was to assess
the comparalive efficacy o efonidipine
hydiechloride sihanolste 40 mg and amiodipine
bocylate 5 mg given onge dally orglly In the
fregiment  of hyperdension.  The

objeciive was to comgara the two trestments in
ferme of eafely. The afficacy of both tnestments
was sasessed besed on the changes in aystalic
boad peessure (SBPF), diastolc Hood pressone
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(DEF and hearl rale o each follow up izt {Day
21 and Day 38) frem baseine [Day 7). Clnical
ggns  like Dyspnea &nd  pelpitsiion wers
assassed using 8 4 point Liker fype scale from 0
o 3 [0 Absent, 1: Mild (Ocours 1-3 bmesiwesh),
2 Moderaie (Oocurs 4-6 fimesivesk), 3 Indanse
(Ocours dally)], Safety assessmenis inchedad
chnical or laboratory adverse events neporied
durng tha shudy perind Adverse evenis warg
documenied based on Sponrtanenus mpording
and Invesligetor's assessment at each visd,

2.1 Sample Slze Determination

Sanple sze of the sludy was caleulaled using
WINFEP| softatane 81 a level of signilicence o
5% {o=05) and a power of Bl (B=.02),
confidemnce lavel of 95%,; socaplable differance of
10 ond  Assureed proporion ol 500 The
calculated samgple size was 97 subecis in each
prop.

For the present shudy a iolal of 200 patiens ware
plannesd 1o be recniibed with 100 patients in each

LI,
2.2 Statistical Analysis

The demographic dalz  wee  aravzed
descnptively and  walues were mxpressed as
mean # sandard devialion [(S0D) Al oulcome
ndicalors wera anahvzed wilh respect o the
change in value from the baseine wsing paired
Studert's -test Comparizons batesen traatment
groups werg analyzed using unpaired Student's
tlest and the sinlistical significance ot P = 0&
Efficacy analysis was periormed on tha infention-
p-treal [ITT)] popuiation, which included
pEtiens that wene randormised o receive al least
one doae of aither of the study medicstiens and
hed avalable efficacy data &l lesst al one
obsarvalion afier the basaling.

3. RESULTS AND DISCUSSIOM
3.1 Study Population

A wdal of I3 palienis wem screened, oul of
which 211 patients wilh Stage-l hyperansion
ware anmiiad in the study, Afer the comgplataon
of washout period, 11 patients dropped o and
S0 patients received dhe siudy medication as
par the randomization, Out of these, 105 wars
assigred o amicdipine and 95 were assgned 1o
efpnidipine  treatmend groups (Fig. 1} Tha
damographic chamcers, SEP, DBEP, and haar
risfix ol thes bwd croups were stadisbically similar o
baeehng ( Tapba 1)

3.2 Efficacy

Efnidipine 8nd amiodipine after 4 wesks of
therapy ahowed similar imgrovement in blood
preasure (Table 2} Both the groups showed a
significant reduclion i Blood  pressure as
companed 1o the basekne (B < 001). Efonidiping
raducad mean SBP by 18.2 = 122 mmHg and
DBEP by 107 2 7.0 mmHg while sriodipine
meduced moan SEP by 18.2 2 11.8 mmHg and
DBEP by 10.2 £ 7.7 mmHg. On companng the o
groups using wnpaired =los, efonidipiee was
found to be non-infarior bp amlodiping (P =54 for
58P, P =57 for D8P).

Addilionaly, i was noled that by the end of the
froatmerd  phase. thae wes 64 (B7.37%)
patients from efonidipine group amf 75 (71.43%)
patients from smiodiping group achseved the
targel JNC VI BPF <140/90 mm Hg (P =53)
which is siatistically not significant for the bao
groups  companeon. On  comparing e bao
treatment amms useng Pesrson’s Chi-aguarad 1851

Table 1. Demography and baseline parameters

_Chargcteristic _ Edonidipine (W=95) _Ambodipine (N=105] P ualus
dgpd [yuar) d6.1 = 134 d46.6 + 125 6"
Haight {cm) 1614+ B2 1623 4 B3 i
Wimight (ki) 66.72 108 654 £ 10.7 A=
Ganar |%)

Famale AN (n=30) FH5% (n=31) 2
b B3 2% n=hl) THE% {n=T4)

Bioeod Fressume [mm Hg)

sSBp 148.9 4 100 1488 = 1001 T
Dap 8149+ 54 At arssh i
Haart rate {bpm| A1+ 64 8H.ED 4.6 g

Fearron § Lh-squared [es) § Unpaned (Hesl
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Wislt 1; Day 0
Enroliment -"Esﬁﬁfld:ﬂzf??ihﬁh‘l"‘f
Screan Falura = 10
Consent Withdraan = 0
Lozt to Foliow Up Bafore
Rendomization= 0
Randomized
=11
Washaul period af T Lostn fllowm =11
days
Visit 2; Day T
Patients racaived study madication
W= 200
Allocation / \
Efonidipine Armindiping
k=495 M= 105
Lot o follow up Laoest tio follosar up
Follow up {n=0) {n=10)
Visit3; Day 21 Discontinued {n = 0) Dizcontinued {n = 0)
Last fo foow up Lzt fo folinw up
Follow up i{n :_ﬂ] in= ﬂ:'
e Discontinued (n = 0} Discominued {n = 0)
Analyzad (n = 95) Analyzed (n = 105}
Analysis Exciuded lrom anstysis Excluded fram enatysis
(m= ) [n= )

for proportion of paltents achioving the fargel  the two  Irealmenks

Fig. 1. Consart flow diagram

JHC VIl BP of <1400 mm Hy, the efficacy of  comparable (Tabse 3}

wizs observed o be
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Tabie . Changes in bleod presasure from baseline

Efonidipine

__Amiadipine (N=10%]

6P (Mean mm  DBP (Mean S5BP (Mean DEP {Mean

Hg:SD]  mmWgtSD) mmMg:SD] mmHgsSD)
Wiail 2 (Day 7. Baseline) 1503278 B2 fa 51 9T ES G224 61
Wisil 4 (Day 35} 13271 114 ElBzEd 1304287 gE20s268
Mean differenss 1828183 1nrero 182 2118 WEL77
Change fom bazaine *P < =001 = 01 = 001
a5 Ol 20716 15T 20716 157 21,510 17.0 =118 bo 0.7

SEF- Efonidipine ve, Ammiadipne P S (B5% O] = Al to 2.3)
DBP- Eforidgne ws_ Amiodiping EP= BT (9% ) =1 810 2.7)

“Fakpd {desl BUnoaeed §insr

Tahle 3, Pationts achieving JNC VI target BP

at the end of the study
Wisit 4 [Day 35)
no. of palients
Efonidiping (N=54) CL {6740
Amiadipine (M=108} T {11.4)
P {Frarson's Chi-sguarnd Sast] 53
3,22 Heart rate

The mrozeen chance in the resting heart rata fom
basaling was analyrzed in the TT  population =
aach of the folloe-up visits, The rean hsst fele
reduced 1o B0.G = 6.8 bpm from 88.7 = 5.9 bpm
in patients rasted with efondiping. In amlodipine
gioup, baseling hear rate of BT2 £ B4 bpm
decressed 1o 799 + 5.8 bpm. A significant
change was observed in balh the groups as
compared o the heseine vl (P <007) AL
e end ol the trealment phase, slomdiping was
found o be non-infedor o amiodipine in reduecing
hisart rate (P = 48) {Table 4).

As per Framingham Hesr siudy, an Bverage
resting heart rate of <83 beads par minuie is
considened o be ideal as § is associbed wilth
kv risk of cardiovascular avants [15]. Tha
number of paliends achieving the terget heant rate
of =83 bpm was analyzed at the end of the
treatmant. It was obsarved that 66 33% patienis
Trom efonidipine growp and 72.38% patients from
armdodiping group achigved the argel heart rabe
by the and ol the treatmend phase. No significant
diference (P =35) was obsernved in the
proportion of patients achiewing the lergebed
hean rate betwean the ban treatment groups
{Table &).

2,23 Clinical _symptoms of dyspnea and
palpitation

Improvamant in the clinical symptoms of dyspnea
and pafpitation was avaluated by datermdning the

numbar of palienis whose sympioms weare
oomplelely resabved by the end of the study. On
compaxing  tha twa  freaiment groups, no
glal=iically signdican diference was obserend
belween the groups for mesglubon of dyspnea
and palpiation {Table &)

3.3 Clinical Laboratory Tesis

Cinicd  laboratory . parameters  =uch  as
hemoglobn, asparisie amnolransiorsse (AST),
glarine  aminoirarslerase (ALT),  senen
creatininge, blood wea, lotal WBC coun,

count, high densty lipoprotein (HOL). low denaity
lipoprotein  {LOL), and  irighceridas  weare
assessad af the beginring of the sfedy (Visd 1;
besaline) and at the lest wisll (Visil 4, day 38)
The changes in the obsewed values of the
paremelars have been represanbed in Table 7.

3.4 Safety Evaluation

Safety assessments wera made ol the end of
waek 2 and 4 afier the slar of treaiment
(N=200). Adversa awents wera reporied in 16
subjects (15.23%6) in amlodipine group and in 11
subjects (11.57%) in slonidiping graup af the end
af the sluidy. Thisfe was Ao statlseally significant
differance (P =68} in the nember of adverse
evenls reporfed belween the ooups The
sumrmary of adverse events abenrved durng the
Shucly is Esied in Tabhe Ba.

All haze acdverss avents ware mild and rasalwa
wilhoul any dinical inlervenibon. The patients
were folliowed up regulary untl adverse events
were oompletely resohved, Mo sanous Boverss
ewents wene reported curing the study,

Pedal oedema i 8 common eoearse avent
associaied wilh amiodpine theragy. Tha rate of
incidanca of pedal oedema wih comvantional
CCEB use has bean reporied to be up o 709G
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Takle 4. Changes in hear rate

Efoniipine [H=15) Amslodipinveg [H=105)

Visk 3 [wy U; Basahng) EBTz58 BTZ:Ed

bpm; Mean + 5.0,

Wisl 3 Dy 21) B43s 7.2 B23s B4

bpm; Maan 1 5.0 " 00 B |
BS%Cl=-58Iln-3.1 % Ol =B600-32
KA Diffienance = 49 2 8.5 Maan Differance =44 £ 6,7

Yisk 4 [ Day 35) BO& & G.E 8.5 158

bpm; Mean + 5.0 A= "Es O

ERCl=-08n-65
Mean Differgnos = 8.1 = 8.3

B89 01 = -0 ta 5.3
Mean Tifferance = 7.2+ 9.0

Amlodkiger va. Efonidiping
gl 4}

P =48, NS 95% Cl = -1.6lo 3.6

“Pavard |4ast SGinpared [-Hos!

which = drag and dose-dapendant [16]. Since it
was a shor-termn stidy, one cese of pedal
pedama was reported in the amicdipine growp. A
longar duration stedy B recemmenged o
evaluate the ncidence of pedal oedems in Indian

populetion,
Table 5. Patients achievimg target Heart rate

at the end of the study
Traatemant Wil 4 [Dhay 35)
Efanidipirs {M=05] i i
Ambadipine (f=1 05} TE {72 4%)
i Paarsan's Ghi-sguared 1eat} i)
3.4 Discussion

Hyperlansion is & manageable dissagse which
conlributes senificently 1o the overall morbidity
wnd moaralily of the gemseral population, R
Inresaces fhse Fichk of Oolher candiovasoutyr and

rsnal msiadies such as  sboks, myocardial
infarction, renal  impaitment,  ebe, H el
rcontrolled [17]:

CCBs, ome of the  fronlrunners  of

antihypanenaive tharapy ame recommended by
JHC B ion guideling as infkal drugs of
cholce [18]. The influx of celchem in vasculasrs
emaoth muade cella is  Inhbited by CCHBs
causing vasodilatation and lowering of raked

blood pressure [19]. A major redsan for non-
com@liance with CCBs s the hegh incidence of
perpharal oedama which & & resull o their
irmeranl nafriurelic propety [20]. The eouesncy
ol incidence ol peripheral cederma Rnges from
E% 1o wp lo TO% [16,21], Therapy with
comenlional CCHs & acoompanied by mifiex
lachycandia dee o their vasoditatory efect [22]

Efonidipine a dihydropyridine (DHP} CCB blocks
both L- and T-ype Ca’ channals. Apar from
being & patent antihypertensive, e addtional T-
type Ca’’ channel inhibiion by elonidipine is
responsibhe  for  negalive  chronolropic,
renoprofective  and  cardioprofective  effecis
[23.24.T}: Elonidipinge was observed o achieve
anltthypertensiva and anlianging! elfec similar o
those produced by olher CCBs without any
cases of reflex lachycardia [7] The present
chnical sludy was condecled with an aim 1o
esiabilah pon-inferioly of  efonidipine
hydrochioride  efhanolsie & eompared o
amlodipine  besylsle n the management of
Stage-l hyperdension for a shord lemm Bowas
obsarmd thal efonidipne reduced SBF by 18.2 2
12.2 mmHg and DBEP by 10.7 £ 7.0 mmHg &l tha
end of 28 days of tha treatrment parod. Af visd 4,
gfonidipene was obsereed o be non-inferior 1o
amlodipine in reducing the mean syslolic as well
as diasiolic blood pressune (Table 2),

Table 6, Dysproa and palpitation: no. of patierds experiencing the clinical sympioms

Traatment groups Dyspea Pal
Visit 2 Visit 3 Visit 4 Visit 2 Wisitd  Wisit 4
(Baseline; Day 7]  ([Day 1)  (Day 35) (Baseline; Day 7} (Day21) {Day 38)
“Efondipine (N=95) 90 17 3 7] 17 B
Mfl:':t[lhtﬂ"-[:W%]_ﬁ 15 [; = 3 11
Efcrdoine vs P e P =on8
Amicdpie
_{Day 35)

* Freher's Exact Iest. A-Fnamaon § Ch-gquared §os
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Eronidiprme Hemaglohin AST ALT Sorum creatining Blood Urea  Tobal WBC Flatelet coumt HOL LoL Trigheercles
(n=25) (gL il oLy maL) Imgrdl} countiemml  ix 0% imgidl)  {mgidl] (gL}
Basping, Visl 1 (Mean + 50F 128218 N2zHD 32312130 L1203 25 +12.7 T4 Ex1T468 B EH3B ar.3 £ %6 MT2+314 138.8 ¢ 664
Day I8 Visld (Maan & 5O 121317 P2 11.0 MHE+ 188 10203 4.1 £11.3 TAET 1 #16834.9 3571 + 664 AR & 104 1135303 133.1-& §32.2
Within QIO CRMparscn mZ or ] -1 =14 b b | =163 an -4 B =51
Isizar Changa from hageling <19 W 15) LB 1.3} 4TwbE D0k 03 % IE) 384 202404y (R EWTIA] -2 B80T 105013 220187
LO5% 1), p "P= 058 b st T M i =03 bt 78 e 01 b a5 i3 P14
B sl pebng Hemaoglahin  AST ALT Sarum craalining Bland Ures  Total WBC Flstalal count HDL LOoL Trighycarides
{n=105] {mgliL) UL} i) {mgidiL} mgrdLy Count {swmm|  {x 10°1L) [ gdL) {magidL} fmgidly
k!ldrl:,'-."r'.l.lt'lll'i'llﬂn:l-.ﬁtl:l 132414 a4 18T 31404 1319 10402 2.7 E 113 Tl & 17113 A5 A L BT 0.0 & 148 108242885 1354 £510
Doy 28 Viet 4 (Mean £ 50 15514 RANLES ] F3d+ it [0 F B Miain THHALITHS MISE6E] 8.1 & 104 107.0 ¢+ 20.6 1338 £46. 2
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Table 8a. Preportion of patients experiencing adverse avents

o N Oy 2 ) Visit 4; Day 35 {ne=24
Elonid pired 22 (25 2%) TP =48 NS 1 {11 6% Bz AR HE
(W=5)
A.ITHIIIFH'H i | |1 E.I.'.Iﬁ.:l 16 I:-I E.HM
{N=1415)
PaaEon § il Suaned es
Table 8&, Adverse evonts: Frequency table
&r, Mo,  System organ class Adverse event Amlodiping Efonidipine
[N = 105) [N =15
ViaH 3; Vialt 4;  Wisle 3; Wish 4;
Dy Day 35  Day 21 Day 35
1. Mervous System Discrder Drowsineas i (1] 3 1
Headachsa 3 i 2 3
2 Genaral dissrders snd Faver 1 ¥ 1 a
adminigiralion =48 cordilions ack Swaliing a ] 1 1]
Bitaleral Padal 1 1 (K] 1]
Oadama
Body Pain 2 ] 3] 1
3 Gastroinbestingl dsondan Conalipation 1 0 1 1]
Hausea ] 3 g ]
Gases (] (1] 1 i
Worniting L] 3 3 0
Abdaminal Pan 1 1 2 1
L Respiratory, tharacic and Throgt pain 0 (] 1 [}
I mediastinal duonders
Total number of adwerse ovents 20 16 24 11

The blockade of T- type Ca™ channels by
cdonidiping decreasa the clevaled heard mbe due
to prolengation of lale phasa-4 depobrization ol
tha sinoatmal {S4) node action potental [25]. Ina
clinical study, hyperensive paticnis traabad with
piher CCBs excepl efonidiping were switched 1o
afonidipine 40 mg for 4 weess and A was
phserved that the B-R inferval was significantly
profonged and the beart rale was reducod, This
aclivity i mique fo Tdype Ca’  channels
biockers, the mesultant decreasa in hoart rate 15
prominen] wilh  dfonidipine as compaed o
corventional CCBs [10). The slow, constan
recovery of SBP afler the inflial drog may also
conbribuile fo hoeard rate reduction [14] In the
currmnd climicad sludy, onoe dally efonidipeme was
ipund to be offediive in the redudiion of heat
rata, Al visil 4, the mean head mde was reduced
by B.7 * 83 bpm wilh afanidipine snd was non-
imMerior o the mean reduction achiewed with
amiodiging {Table 4) which can be afiributed to
ils disbnclive reechanm ol acln.

Efonidiping wes found to ba well tolarsiad by the
patients and its safaty wea found to ba
comparable o amhodipine (Table 8al The
bockade of L- and T-lype Ca™ channels aquelize
ihe hydrostate pressure throughoud the capiltery

bed by equal areriolar and venukar dilatation,
thus reducing vasodilslory edema [26] and hence
efonidigine s associabed wilh a8 much lower risk
of periphoral sedema (<0.1%) as compared o
amiodiping (= 10% o up to 46% based on varous
studies] [1627). Kher - asdverse  evenis
associated with eforidiping (headache, flshing,
dizziness, consfipalicn) are also  less as
compared fo conventional CCBRs [20) In the
prasent study, there was no incidence of oederna
cbhserved wilh slonidipine therapy. The moal
frequently observed adverse  avenls  with
efonidipine  and amlsdiging  reaiment ane
menfioned in Table 8b.

Thee urdevialing and unfavorable conssuencas
of hyperension on any vasculss bed Gan be
cormaled with he extanl of elevated bloosd
pressune. I & renal vascular injury dewelops, the
autoregulsiory responses are compromised snd
the damage |8 expecied io amplify  [28)
Efenidipine tend 1o decreass the infraglemereias
prasswre by meducing pre- 85 weall 85 posh-
glomarular capilary resistance thus allewialing
glomarular hypartansion [13]. This coukd wiald a
protactive affect on renal inury progression,
Tabla number T shows the changas In Sarum
creatinne and Blood urea bafors and afier the
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tresiment, bul a onger period of obseryation is
required 1o &es significard changes In rendl
funclioming. Tha renoproteclive affects: of
sfonidiping wern nol evalualed in the present
study because of the shorder duration of
iresfmient,

Eflnidipne.  prevents  comdraclion of smoolh
muscles by mhibilion of PEC-mediated a.ngna]ing
pathway and supprestes bath sngiolensin |- and
K -ndiged alidosierone socebon and does nol
caLse by perksernia [189,29]. Efonidipine has also
been reparted 1o siprificandly reduce profdeinena

as compared 1o amiodipne [30). Publshed
laralure  has G0 repofed thal lowers
concanlrations  of  afonidipine  significanily

inhdvted reclear facior kappa B (MF-kB) In
hueman mesengium  cells B3 compared o
nifedipine end verapamé subssquantly armestng
tha progress of renal injury via cylckines [31].
Rho kinase activation which alaa paricpates n
rendl injury is inhibitad by efomidipine enhanceng
ile renopotective elect and preventing renal
vascular fibrosis [32] These feding lends
suppart to the poesibdity that efonidipine exarts
renoprdective action indepandent of sysberme:
Haod prizssura.

Efpenidlipine was lound oo inhibil Increase in the
hearl e and prolonged {he maxdmal cxercise
duration during the treadmill {est, @5 compared io
nifedipine Dy refucing  sympathelic  perols
activity and increasng pemsympathetic - acfivity
{10], Long terrn fherapy wilh elonidipine  has
profecive and reparative effect on the blood
wessels (230 Unmanaged hypedension couses o
reduction in arfers compliance and increasa in
thair stifiness.  Cardio-Ankle Vascular index
(CAVT) was usad to messure arfonisl slifiness In
a dinical trigl involing hyperansive dabelic
patienis.  Efondipine waes  proven 1o be
significantty batier than amiodiping in lowarning
CAaV| [%334). Efarstigine hes been
demonsiraled n & Wire studes o hawve
entimtheroganic effect by inhibiting cholastenod
estanfication and degradation of @ - wery |ow
censdty poprotain (B-VLOL) in the oels [34]
Efpnidiping: has also bean obsersad o imgrove
baslar adery flow  and redece the rsk of
ischemic srokes by preferenBslly dilaing he
bagdar artery. I may dlao &k in the enhascamen
of cognilive functons &3 elonidipine Improves
iocal cersbral biood fow [34)

Efonidipne freatment decregass the levek of
platalel aclvatin markers (COGIP-, CO63-,
FAC-1-, and annexin V) and mecroparticks

10

(POMPs and MOM Pz), which ane assocabed with
pletalel actvaiion and monocyle schivetlon §35].
Thess faatures make efonidiping a valuable
candidae nof only in fhe managemant of
hyperension and sssociated renad injury but also
for other refated morbedifies. Efonidipine  wia
binckade of Tdypa Ca* channels cen assist n
restaining  the  hyparinsulinemmia by lowerning
insulin  resistance - and  consequenily  Improve
ghamic salus in hyparensses patiants with typa
¢ diabetes mefitus (T2DM] [36].

Efonidapine was doveloped as a drag with slow
onsel and long deration ol adclion &nd s
aporoved in Jeapan &8 Landel and hes been
proven to reduce blood pressure and heart rabe
withoul afecting fhe candiac cutput, Efonidipine
causes reduection of hean rate and glomerular
prassure thus exhibiting proleciive adlion on he
Peart and kidney, respaciively [14], The resuils af
the present dinical stady indicabe that slonidipine
s non-inferior o ambodipine in reduction of SR0,
DBF, armd haar rate, while known 1o e supsdor
1o conventional CCBs In renopratective aclian
&nd hearl rede reduction

4. CONCLUSION

Efonidipine: wias fourd to be comparabla o
armfadipine in the management of hypertension
and achigving the target BP =140/0 mm Hg and
headl mée of <Blbpm, Tha safety pmoiida of
clonidiping was concleded & be non-irderior 10
that of amlodiping, Furher clinical studies on a
larger patient pool and longer duration showld be
conducied o sludy the effects of efonidgipine in
tesrrm of side effect profile and renoprotective
activity.
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