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Renal and Cardiovascular Disease are Interconnected

* Renal and cardiac systems are inextricably linked; acute or chronic disorder of one can induce
dysfunction in the other?!

Organ damage/dysfunction

- Elderly CKD patients are more likely to die of heart disease than advance to ESRD?

Renal and cardiac systems should be considered together

CKD, chronic kidney disease; CV, cardiovascular; ESRD, end-stage renal disease
1. Ronco C, et al. J Am Coll Cardiol 2008;52:1527; 2. Dalrymple L, et al. J Gen Intern Med 2011;26:379
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Figure 1 Incidence rates of death, myocardial infarction (MI) and ischemic stroke (1S)/transient ischemic attack (TIA). Incidence rates are shown

both overall and according to estimated glomerular filtration rate (eGFR) category. Black vertical lines represent 95% confidence intervals.
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Cea Soriano et al. Cardiovascular Diabetology (2015) 14:38 DOI 10.1186/s12933-015-
0204-5



~Update on Immune System Activation In
, oy &\the Pathogenesis of Hypertension

éP regulated by the integrated function of :

Kidneys Central Nervous System Vasculature

Ryan MH. Hypertension. 2013




Complications of Hypertension:

Retinopathy * | Renal

Peripheral vascular failure
disease

TIA = transient ischemic attack; LVH = left ventricular hypertrophy; CHD = coronary heart disease
HF = heart failure.
Cushman WC. J Clin Hypertens. 2003;5(Suppl):14-22.



Concept of Metabolic Domino effect
In metabolic syndrome

Lifestyle habit

Obesity

Postprandial Hyperlipidemia
Hyperglycemia

Hypertension

Renin-angiotensij f
Diabetes

Neurosis

Micro
anglopathy

ephropathy Retinopathy

A iy
. . No light ED
Dialysis perception

Hiroshi Ito. Mebio 2005; 22: 125-8




Renal Sympathetic Activation in Hypertension

* Hypertrophy
* Smooth muscle * Arrhythmias
migration < > * Ischemia

* Vasoconstriction

* Heart failure
* Atherosclerosis

* Reninrelease

~RAAS
* Systemic sympathetic gain
* Sodium retention

-~ Hypervolemia

- Wall stiffness
* Decreased renal blood flow
* Proteinuria
* BNP resistance

* Renal ischemia
« 4 Stroke volume <@
« T Adenosine

Renal afferent

>

nerves

BNP = beawm natriuretc peptide, RAAS = renm-angrotensim-aldosterone system

From KiumH, et al Circufation. 2011;123;209-215,
Fepublished vath permission.



Sympathetic overactivity

(activation of N-type Ca®* channels)

wia actvation of
N-type Ca' channels

Akira Takahara(2009). Cardiovascular Therapeutics 27
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Figure 2 Schema of relation of N-type Ca™+ channels to major complications of hypertension.






CHAPTER Best Practices in Hypertension-2017

145

Different organs behave differently to decrease in BP:

 Brain— dicta:” lower Is better” lower the BP, less Is the
Incidence of stroke( ACCORD BP & INVEST)

» Heart:;BP< 70 - 80—1 AMI incidence — J-shaped curved.

« Kidney: intraglomerular pressure(IGP) matters > BP In
renal arteries:? IGP — proteinuria — adversely affect
kidneys + CV syst — in renal hypertension, drugs | IGP
like ACEI / ARBS / Cilnidipine preferred.

PC Manoria, Pankaj Manoria, Piyush Manoria, SK Parashar




JNC8
Initial Medications for the Management of
Hypertension

Lifestyle Modification—Especially Diet and Exercise

Thiazide
diuretics

ACE inhibitors
or
ARBs

Calcium
antagonists

James PA, et al. JAMA. 2014;311: 507-520.1)




Keio J Med 2010; 59 (3): 84-95
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Fig. 1 Classification of voltage-dependent Ca channels.

CCB;: calcium channel blocker.

Brain, pituitary

Ner 3, kidney, liver

Bra ), heart,
kid' ay, liver

b in

85




Sympathetic nerve
ending

Norepinephrine
Release

(L-type Ca?* channels

Increase of cardiac Decrease of
contraction renal blood flow (0t1)

Increase of heart rate Renin secretion (1)

Vasoconstriction Vasoconstriction



Calcium channel blockers
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Sympathetic nerve
ending

Pure L-type
Ca? channel | £ > Ca2+
blockers _

ifedipine(1st)
sradipine
icardipine
elodipine ¢
Amlodipine(3rd)

2nd R Norepinephrine
N% o Release

L-type Ca?* channels

Vessels

Increase of cardiac Decrease of
contraction renal blood flow (0t1)

Increase of heart rate Renin secretion (1)

VYASODILATATIQ

Vasoconstriction




Relationship between heart rate and mortality

In patients with hypertension
(The Framingham Study): 4,530 HT pts, , no ttt, 35-74y[ £2,493; d'2037]

(,000 people/2years) (,000 people/2years)

60 B 60 —
§ Male (n=2037) § Female (n=2493)
g 50F (g 50F
o) S
S 3 L
) 40 ) 40
o) o)
S 8
@ 30F @ 30F
© ©
> 20F > 20F
S IS
o 10F S 10}
= = ‘ I

0] 0
<65 65~74 75~84 85+ <65 65~74 75~84 85+
Heart rate (beats/min) Heart rate (beats/min)

All-cause mortality # Mortality from cardiovascular disease [l Mortality from coronary disease

Gillman MW, et al. Am Heart J 1993; 125: 1148-54



Impact of CCB 1,2,3 on renal microcirculation
Block L-Type

Sympathetic

) nerve endings
o Sympathetic T

Ca Channel ¢ 3 erve endlngS "4... Ca Channel
1] .‘ )..A

Sympathetic
nerves

Efferent arteriole

N-Type Ca channel

L-Type Ca channel

a Receptor

All Receptor



INTRAGLOMERULAR BLOOD PRESSURE AND CKD PROGRESSION

Normal Intraglomerular CKD STAGE III CKD STAGE IV
Hypertension

GFR >90 ml/min GFR >135ml/min GFR <60ml/min GFR <30ml/min
Hyperfiltration

Kanzaki et al. Hypertension Res 2015;38:633



KDIGO 2013 Clinical Practice Guideline for the
Management of BP in CKD

Nén tranh str dung dihydropyridine
calcium channel blockers noi BN
BTM da co Albumin niéu dac biét
néu khong st dung dong thdi vai
ACE-| hoac ARB



e Céc thuoc CCBs khac nhau vé tac dung trén céc tiéu dong
mach cau than:
» Kénh thu thé L (chu yéu trén tiéu ddong mach dén). —
— 1 4p lwc trong cau thdn —1 Albumin ni€u
» Kénh thu thé T/N (c6 ca trén tiéu dong mach dén & di)
— | 4p lwc trong cau thdn — | Albumin niéu

Céc thuoc CCBs thé hé sau (cilnidipine ,
manipine,) chen thu thé T/N — Khong lam 1Alb
ni€u ma con c6 thé 1am |Albumin niéu

KDIGO(2012). Kidney Intern, suppl(2): 347-356



CALCIUM ANTAGONIST EVOLUTION

4th-generation CCB:

Cilnidipine

Messerli FH. Am J Hypertens 2002; 15: S94-S97



Blood pressure control by
long-term cilnidipine therapy

Before administration

30-36months after
administration

= 220 = 220 Target BP (< 140/90mmHg)
I L Achievement rate :81.8%
£ 200 £ 2007
E E
o) o)
= 180+ = 180+
7 )
g g
5 160+ S 160+ A
e e
S 140 S 140-
ﬁ AA o Vil hypertension ﬁ ‘” @ Mild hypertension _
E 1204 A Moderate hypertension E 1204 £ A Moderate hyperte_nsmn
75 Severe hypertension & Severe hypertension
n (N=88) n Aeoo (N= 88)
100 | | | | | | | 100 | | | |
60 70 80 90 100 110 120 130 140 60 70 80 90 100 110 120 130 140

Diastolic blood pressure (mmHg)

Diastolic blood pressure (mmHg)

T. Shikazu et al.: Prog Med 2005; 25: 2647-55



Impact of CCB 4 on renal microcirculation

Sympathetic
) nerve endings
Sympath(_etlc P
Ca Channel .,,_'. nerve endlngS '_'. Ca Channel \

ympathetic
nerves

: . . . dditive
(Dllatatlon Dilatation e~
“ " 4

Afferent arteriole

Efferent arteriole

N-Type Ca channel

L-Type Ca channel

a Receptor

All Receptor



(

& Change in renal arterioles diameter

140

120

100

80

Renal vasodilator effect of Cilnidipine
~Effect to afferent and efferent arterioles~

Cilnidipine (1opgikg, i.v.)

==o== Afferent arteriole (n=6)
==o== fforent arteriole (N=6)

(%)
L | | ,
2 5 10 20 30
Time (minute) *  p<0.05
**  n<0.01
*** p<0.001

Change in renal arterioles diameter

140

120

100

00]
o

(vs Control)

Nifedipine (1oug/kg, iv.)

==o== Afferent arteriole (n=6)
==o== fforent arteriole (N=6)

[
AN
L
.QT' ................ e R e
N~~~ N T
(3 \. °
1 J_><I
R | | |
2 5 10 20 {0

Time (minute)

S. Fujii et al. Pharmacology & Therapy 1999; 27: 163-8



Effect of Cilnidipine on urinary albumin
excretion in patients with hypertension

(mmHg) Cilnidipine (n=25)
180 —e— Amlodipine (n=25)
161+3
160} \ Systolic BP
(b} *
5 0 \i\*., .
g 14 x I\f
2 120F 133+4
®)
8 B]] lic BP
E 100F lastolic
z « 80+3
!\ *
T \;\
80 F 961 b 3 3
60 —— - - :
0] 8 16 24

Changes excretion of alubuminuria

15

10

5

0

-5

-10

-15

Term (week) *p<0.01 vs before administration

(mg/day)

Cilnidipine
Amlodipine (n=25)
*p<0.05 vs Amlodipine *
mean=SE

Morimoto S, et al. Journal of Hypertens 2007; 25: 2178-83



DIABETES RESEARCH AND CLINICAL PRACTICE 97 (2012) 91-98

Antialbuminuric advantage of cilnidipine compared with
L-type calcium channel blockers in type 2 diabetic patients
with normoalbuminuria and microalbuminuria

Shinya Fukumoto Eiji Ishimura®*, Koka Motoyama Tomoaki Morioka °, Eiji Kimoto®,
Ken Wakikawa ? Shlgelchl Shoji®, deenon Koyama“®, Tetsuo Shoji“®, Masanori Emoto“,
Yoshiki Nishizawa @ Masaaki lnaba s

on behalf of the Cilnidipine vs L-type calcium channel blockers Evaluation of
Antihypertensive Renoprotective Effects in Diabetic patients (CLEARED) Study Investigators

Pre-study Treatment period 1 Treatment period 2
Orai medication continued F
for 6 months or more v 9 ¢ v 12 mo
L-C group @ ﬂv @ ﬂf U
L-type CCB LiypeCCB | Cilnidipine
m=69 [ ] (=69 |1  (n=69)
Switch from Amlodipine to Cilnidipine
C-L group
Cilnidipine . Cilnidipine _>| L-type CCB
(n=21) | (n=21) (n=21)

Switch from Cilnidipine to Amlodipine




DIABETES RESEARCH AND CLINICAL PRACTICE 97 (2012) 91-98

Antialbuminuric advantage of cilnidipine compared with
L-type calcium channel blockers in type 2 diabetic patients
with normoalbuminuria and microalbuminuria

B L-C group C-Lgroup
3007  p=oo0ss P=00oo2 300 NS NS
250+ l Ir I 250+ [ I |
C‘; 200 ) ~ 2001
S
E 150 150+
<
= 1004 100
50 50- [ [ % % !
0 3 670 127p_ 0 3 6 O 12 i
Period Period 2 Period 1 Period 2
(L-type CLB) (Cilnidipine) (Cilnidipine) (L-type CCB)

significantly greater than that of switching from Cilnidipine to Amlodipine

JUrea Alubumin Excretion in Switching from Amlodipine to Cilnidipine group is




New update Clinical trial on Cilnidipine and L- type CCB ( UACR)

Evidence with "novel™ DHP-C CB:
Cilnidipine vs L-type CCE

intervention
CLEARED T2DM Cros=over Cinidipin= Cecressed UACRK with
Fukumaoto 5, UACR & months ws L-type cilnadipine

et all 2011. =300mg/fg each A Frolonged =ffect of

cinadipine on UACH

Masuda T, HTMN Cros=over Cinidipina LAaCH lower with cilnidipine
et al. 2011 T2DM group &2 months S use
each Amlodipine

SAMURA T2DM 12 months Cinidipina LUAaACH decreasaed more with
Ando K et UaCH 20 vS cilnadipine initially (3 to ©
all 2012 S00mgfd amilodipine months)

RAS inhibition Mo significant difference

sean after 12 months
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Fig. 1 Classification of voltage-dependent Ca channels.

CCB;: calcium channel blocker.
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CCBs classification
based on actions on ) nerves

Generation from the view
of effect on sympathetic | Sympathetic nerve activity | Generic name
nerve system

Effect on NE release | Plasma NE concentration
(vascular) (SHR)

Verapamil

Diltiazem

Nifedipine No effect Increase (+++)

Nicardipine No effect Increase (+++)

Nilvadipine

Manidioine Increase (++)

Nitrendipine

Nisoldipine

Benidipine Increase (++)

Barnidipine

Efonidipine

Felodipine

Aranidipine

Amlodipine No effect Increase(+)

Azelnidipine

T/ :Active X :Suppress NE:Norepinephrine SHR: Spontaneously Hypertensive Rat
A. Takahara et al. Mebio 2005; 22: 89-100




Sympathetic nerve
ending

Pure L-type o
Ca?t channel Cilnidipine Ca2+
blockers

N .

(M-type Ca?* channels 9

Increase of cardia
contraction il e
Increase of heart rate Renin secretiC

Akira Takahara(2009). Cardiovascular
Therapeutics 27

Vasoconstriction Vasoconstriction

Figure 8 Diagrammatic representation of LIN-dual action of cilnidipine.




Changes in heart rate and plasma norepinefrine (SHR)

Cilnidipine Amlodipine Nifedipine
3mg/kg p.o. 3mg/kg p.o. 3mg/kg p.o.

% 220 220 220
> 200 200 200
O 1T ~
S E T 180 180 180
[
*iév 160 160 160
7)) 140 140 140
120 120 120
0 1 3 5 7
i 400 400 400
T <
¥
4 B (a
= § T 300 <00 300
Q) o~
I ~—
)
= 200 200 200
c . 100 100 100
% %:} @ Control
.g g 50 50 50
[0) %)
= D
o gs 0 O 0
< &
C c
E O _-50 -50 -50
0 01 3 5 7 0 1 3 5 7
— Time (hour) Time (hour) Time (hour)
o
mean=x=SE

*

p<0.05 - .
** p<0.01 (vs before administration) H, Hosono et al.; Yakuri to Chiryo 23:3029, 1995
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Role of Cilnidipine in the Management of Essential Hypertension

U. 8. P. Keshri" *, Ritesh K:mmr'}, Arijit Das’
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Abstract: Large numbers of drugs are used m the treatment of hypertension and Calcium Channel Blockers are an
important group among them. Cilnidipine is a new calcium channel blocking drug distinguished from other L-type
calcium channel blockers with additional N-type of calcium channel blocking property. Cardioprotective. renoprotective
and neuroprotective action of cilnidipine can provide additional benefit in form of reduced morbidity in the management
of hypertension by controlling sympathetic over activity.
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Effect of Cilnidipine on Heart rate

Higher heart rate case

Blood pressure

= (beats/min)
(mmHg) (n 4’865) 105 >85 (n=608)
180 | l Systolic blood pressure S -8- 75-85 (n=1,221)
160 hes [ T T,
140 | | | 144 95
B 90
120 . Diastolic blood pressure
100 T % T . 85
| log !
80 L 1 1go 80
(beats/min) Heart rate 75
80 (Q:3,974)
* * 70
_ |75
of [* ] I 65 '
50 ! . . . Week4  Week8 Week12
Pre Week4 Week8 Week12 *. p<0.0001
*:p<0.0001

mean=x=SD

S. Nagahama et al.:. Treatment & New medicine 2005; 42: 1346-63



Effect of Cilnidipine on heart rate

(beats/minutes)

B Amlodipine(n= 55)
Cilnidipine(N=55)

Out patients 24 hours Daytime  Nighttime Early morning
PR PR PR *PR PR

1.6 1.7 1.9 1.3 04

L | L | L |
pP<0.05 p<0.05 pP<0.05

*:p<0.05 (vs before administration) paired t-test PR: Pulse rate

Hoshide S, et al. Hypertens Res 2005; 28: 1003-8



Effects of Cilnidipine on Heart Rate and Uric Acid
Metabolism in Patients With Essential Hypertension

Table 1. General Characteristics of Patients of Amlodipine and
Cilnidipine Groups

Parameters Amlodipine Cilnidipine
N 47 45

Male 25 23

Female 22 22

Age (years) 52.86 + 5.81 53.14+£5.24
Body weight (kg) 67.56 £ 10.85 67.94 +9.59
Height (cm) 162.22 + 6.79 162.78 + 7.19

BMI 2501 x£5.1 255129




Effects of Cilnidipine on Heart Rate and Uric Acid
Metabolism in Patients With Essential Hypertension

Comparison of before and after treatment Heart Rate in
Amlodipine VS Cihidipine Group

12 -

76.88 76.56 76.96 73

‘o - 43D (=349) (= 4.33) & 3.28)
8
E °
o

4 -

2 -

O - T

Amlodipine Cilnidipine
Time

M Base Line ®24th Week




Effects of Cilnidipine on Heart Rate and Uric Acid
Metabolism in Patients With Essential Hypertension

Comparison of before and after treatment serum Uric Acid in
Amlodipine VS Cilnidipine Group

594

5.67 454
8 + 1.09 -
(+ 1.31) 5.45 ( )
7 - (£ 1.34)
= ® ]
:: -
(=3
5 4
.
~
=
2 -~
1 -
O R T
Amlodipine Cilnidipine
Time

M Base Line ®H24th Week



Medical Consultation & New Remedies No. 46 (5), 2009

Special drug use-results survey of cilnidipine |
(type L and type N calcium channel antagonist: Atelec™ Tablets and Cinalong™
Tablets) in hypertensive patients with diabetes

Number of patients: 4,041

Survey forms collected from: 4,041 patients

l rmmmm—e—em———————— Excluded from all analyses --

1
I . . e ~ o » .
' No hospital visit after the 1st visit: 74 patients

r

N I
! : s X :
i No description on the degree of _ |
: blood pressure control: 3 patients |

Analyzed for efficacy: 3,964 patients

3,964 patients were evaluated in this study who were complicated
with hypertension and diabetes



Blood pressure (mmHg)

150

100

a0

—— SBP - DBP
T jf f :
n=3,588 n=2,752 n=2,757 n=3,145 n=3,424

Before cilmidipine therapy

Week 4

Week 12

Week 24 At last measurement since

Week 24

* p<0.0001, vs. before cilnidipine therapy Dunnett’s test

Figure 2 Time course of changes in blood pressure

ATELEC decreased BP in diabetes patients.
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80

Heart rate {beats/min)

——e

E

&

- L ]
n=2,467 n=1,854 n=1,814 n=2,1056 n=2,315
Bebore cilnidipne therapy  Week 4 Week 12 ‘Week 24 Aflast measurement ence

Week 24

Mean=3 D * p<d) 0005, vu. before cnidipne therapy  Dunnett's test

Figure 3 Tume course of changes in heart rate

Heart rate (baats/min)

Changes in heart rate
{beats/min)

() Before cinidipine therapy 8- At last meagurement since Week 24
T

]

]

T
T T =

o

60

18

’ o n=623 n=358 L

- Hean raie belore cindpine therapy
Allpatents ™ 7534 pom 285 bpm

Mean=3 0 " p<0 0007, paired 1 test with data before clnidipne therapy

ATELEC decreased HR in diabetes patients

Figure 4 Changes in heart rate by heart rate before cilmdipine therapy
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Table 14 Changes in relevant laboratory data by the use of conconutant antidiabetic drugs, drugs for
the treatment of hyperuricemua, and hypolipidemic drugs

Parameter

No. of
patients

Before cilnidipine
therapy

At last measurement
since Week 24

Paired t test

o

Untreated®, HbAlc =7.0% TRy T 7400 T pe00001
_. Untreated® HbAIc280% | 23 | 9312 _.. 200001
3EL. B=L. 0.
Postprandial blood glucose (mg/dL) | 1532 | 1818601 I Y ol S p=0.0001
T Ao 610 16752633 164 14663 P=02014
Antidiabetic drugs Yes | om 191.2+712 180 02655 £<0.0001
Fasting blood glucose (mg/dL) 923 | | 1377428 ... 1296308 | p<0.0001
e o 403 130.05396 17554352 P=0.004%
Anfidiabetic drugs Yes 520 143 7247 4 132.8242 7 £<0.0001
Insulin (Wliiml) oo 2L 1002210 1650 | pr08053
e o 116 1432577 {33314 7 =0 3658
Antidiabetic drugs Yes 155 15.5217.0 1824504 7=0.5572
Uncaad (mgdl) N e |l oo 20l L BE0.0339
Drugs for the treatment of 1,605 54214 55214 =0.0021
Lhvperuricemia; No
... Hyperuricenua (=70me/dl) 206 | 7808 o T3EL4 | ps0.0001
[7iis o7 The Treatent of
hyperuricemiz Yes || ] Moo | eEs | e
Hyperuricemia (7.0 mg/dL) 38 8610 7521 p=0.0069
Total cholesterol (mg/dL) o). 2022 | 20425382 | 1985471 | p=0.0001
. - ™NO 1.22> JOL. =391 T97.1=33.0 L 100 |
H}Tﬂhplmc dl'l.lgﬂ V.m: T "'H"Iﬂ_ 1 _l_nl'l_':l 1m_Q‘_L.F."1' & M
HDL cholesterol (mg/dL) 1824 204166 ....20108 | p=00023
. o 1085 3535770 3631978 =0 6760
Hypolipidemic drugs Yes | 730 55.5216.0 56.7+16.5 p=0.0008
Tnglycenides (mg/dL) A . 2106 | . 15801160 | 15102094 | p=00019
Irypolipidentic drugs: No 1313 147 85087 14474607 p=0.1876
|__Untreated®, 2150 me/dl & 7320=134 6 167 12656 >=0.0001_]
Hypolipidermic drugs: Yes 853 173721371 161 6=08 0 7=0.0016
Values are Mean+S.D.

- Patients who did not concomitantly use anfidiabetic drugs, ARBs, or ACB inhibitors, and who did not undergo

diet or exercise therapy

®- Patients who did not concomitantly use hypolipidemic drugs, o blockers. p blockers, or diuretics, and who did
not undergo diet or exercise therapy

Page 16



Summary

Cilnidipine:
* | BP & HR Iin DM patients.

v

* | HbAlc in untreated DM patients.

A 4

| Uric acid In hyperuricemia patients.

A4

| Total cholesterol & | Triglyceride in

A4

patients not on hypolipidemic drugs.




Evaluation of efficacy and safety of cilnidipine and losartan in
hypertensive patients with type 2 diabetes mellitus

OBJECTIVE
To compare the efficacy and safety of cilnidipine and losartan in hypertensive patients with
type 2 diabetes mellitus (T2 DM).

MATERIALS AND METHODS

In this observational, prospective study, hypertensive patients with type 2 DM receiving
cilnidipine and losartan were included. Demographic details, clinical history, serum
potassium, and urinary albumin were recorded in a case record form. Patients were
followed up every monthly up to 24 weeks and observed for clinical and laboratory
parameters and adverse drug reactions (ADRS).

CONCLUSION

Both cilnidipine and losartan are efficacious and safe in patients with essential hypertension

and T2 DM. However, cilnidipine is more efficacious in the prevention of albuminuria in
hypertensive patients with T2 DM and does not cause potassium imbalance. Losartan is
associated with more ADRs such as hyperkalemia, dizziness, and dry cough.



Evaluation of efficacy and safety of cilnidipine and losartan in
hypertensive patients with type 2 diabetes mellitus

—— Cllnidipline mean potassiom (rmesgfl )
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Figure 1: Mean potassium (meqg/l) level in patients treated with
cilmidipine and losartan at different time intervals (n= 114). *P < 0.01
as compared o baseline (FPaired Student's ~est)



Evaluation of efficacy and safety of cilnidipine and losartan in
hypertensive patients with type 2 diabetes mellitus
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Figure 2: Mean urinary albumin (mg/iday) level in patients treated with
cilmidipine and losartan at different time inmdervals (= 114). *F < 0.0%
as compared o baseline (Faired Student's -test)



Morning blood pressure at home, and heart

rate and cardiovascular mortality
(The Ohasama Study)
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(SBP=135mmHg)
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Hozawa A, et al. Am J Hypertens 2004; 17: 1005-10



Effect of Cilnidipine on

morning blood pressure at home
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(mmHg) p<0.001  Diastolic BP
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Yamagishi T. Hypertens Res 2006; 29: 339-44



CCBs and Edema

“Table:1: Incidence’of ankle ed withwnous

calaum channei bi ckers o g "
Nifedipine® 6 La::1d1pmelﬂ” 4-4,44
Nifedipine (extended release)®? 10-30 Lercandipine™ 1.2-9
Diltiazem® 6-10 Nicardipine®! 3

Diliazem (extended release)?) ~ 2-3 Nisoldipine”  6-19
Felodipine! 14 Manidipinet®t 4.9-6
[sradipinet** 6 Mibefradil™ 7

Amlodipine! 6-15

Shetty et al(2013). North American Journal of Medical Sciences



CHAPTER Best Practices in Hypertension-2017

PC Manoria, Pankaj Manoria, Piyush Manoria, SK Parashar

reading of SPRINT 120 mm Hg will be higher by 10-15
mm Hg, if we record BP’ in the conventional manner in
the clinic. Therefore lower goal of 120 mm Hg systolic
of SPRINT cannot be applied in real practice as such.
Among drugs used for hypertension, CID is preferred
over hydrochlorthiazide, Azilsartan a mnew sartan,
has additional advantages and CCB Cilnidipine had
additional advantage over amlodipine in that it provides
renoprotection and has minimal chance of edema.
Atenolol is out and currently vasodilatory betablockers
are used for treatment of hypertension particularly
when it is associated with coronary heart disease and
heart failure. Angiotensin Receptor Neprilysin inhibitor
is undergoing evaluation in hypertension with lot of
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Research Article

Replacement of Amlodipine with Cilnidipine and assessment of pedal edema

along with blood pressure control

Dr. Ravi Shankar Prasad
Assistant Professor, Department of Medicine. RKDF Medical College. Hospital & Research centre, Jatkhedi. Bhopal
(M.P.). Incha

Abstract: Amlodipine. an L- type calcium channel blocker (CCB) is the most commonly used antihypertensive drug.
Pedal edema 1s a common adverse effect of amlodipine. Cilnidipine. a newer L/N-type CCB. 1s also an effective
antthypertensive. The Aim of this study was to determine whether cilnidipine can resolve amlodipine-induced edema
along with adequate control of hypertension. This was a prospective. observational study done at the tertiary care centre
of Central India. A total number of 50 (n = 50) patients of essential hypertension with amlodipine-induced edema of
either gender. attending outpatient department of medicine. were included m the study. Concomitant nephropathy.
cardiac failure. hepatic cirrhosis. or other causes of edema. and secondary hypertension were excluded by appropriate
tests. Amlodipine therapy was substituted m all the cases with an efficacy-equivalent dose of cilmidipine. Clinical
assessment of pedal edema and measurement of bilateral ankle circumference. body weight. blood pressure. and pulse
rate were performed at onset of the study and after 4 weeks of cilnidipine therapy. At completion of the study. edema had
resolved in all the patients. There was a significant decrease in bilateral ankle circumference and body weight (P <
0.001). There was no significant change in mean arterial blood pressure and pulse rate. Therapy with cilnidipine resulted
in complete resolution of amlodipine-induced edema in all the cases without worsening of hypertension or tachycardia.
Cilnidipine 1s an acceptable alternative antihypertensive for patients with amlodipine-induced edema.

Keywords: Ankle edema. Amlodipme. Cilnidipine




Assessment of Efficacy of Amlodipine with Cilnidipine in
Hypertensive Patients: A Comparative Study

K. Anantha Babu!

90 hypertensive pts divided into 2 groups:
* G1 (45 pts): Amlodipin 5-10mg gd
+ G2 (45 pts): Cilnidipine: 10-20 mg qd-"

Volume 4 | Issue 4 | April 2017 | ICV (2015): 77.83 | ISSN (Online): 2393-915X;
(Print): 2454-7379



Parameter Amlodipine Cilnidipine

Number of patients 45 45

Mean age (years) 55.2 52.7

Gender Males 18 18
Females 27 27

Table-1: Demographic details of the patients
Blood pressure Values p-value
(mm of Hg)

SBP Amlodipine 139.1 0.58
Cilnidipine 144.2

DBP Amlodipine 80.2 0.71
Cilnidipine 85.3

SBP: Systolic blood pressure, DBP: Diastolic blood pressure

Table-2: Comparative evaluation of antihypertensive efficacy of
amlodipine with cilnidipine
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Summary of inhibitory action of Cilnidipine on
development of cardiovascular disease

L-type and N-type Ca channel blocker

Cilnidipine

Kidney Brain

Intraglomerular Blood
pressure pressure

Inhibits

-Kidney damage -Apoplexia cerebri

-Heart failure

-Cardiac infarction




ASCVD Risk Enhancers

Family history of premature ASCVD

Primary hypercholesterolemia

Chronic kidney disease

Metabolic syndrome

Conditions specific to women (e.g. preeclampsia, premature menopause)

Chronic inflammatory conditions (especially rneumatoid arthritis, psoriasis,
HIV)

Ethnicity (e.g. south Asian ancestry)

Lipid/Biomarkers:

Persistently elevated triglycerides (=175mg/dL)

In selected individuals if measured:

hsCRP >2 mg/L

Lp(a) levels >50 mg/dL or >125 nmol/L _
Alfaddagh A. et al. The ABCs of Primary

ApOB levels =130 mg/dL Cardiovascular Prevention: 2019 Update,
Ankle-brachial index <0.9 May 2019




Source: ACC.org ® 2019 American College of Cardiology Foundation






