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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 other1

• Elderly CKD patients are more likely to die of heart disease than advance to ESRD2

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

Organ damage/dysfunction

Renal and cardiac systems should be considered together

http://www.shutterstock.com/subscribe.mhtml


Cea Soriano et al. Cardiovascular Diabetology (2015) 14:38 DOI 10.1186/s12933-015-
0204-5

57.946T2DM, 20-89t, FU:5y 



Update on Immune System Activation in 

the Pathogenesis of Hypertension

• BP regulated by the integrated function of :

Ryan MH. Hypertension. 2013

Kidneys Central Nervous System Vasculature

HYPERTENSION
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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.

Renal 

failurePeripheral vascular 

disease

Complications of Hypertension:

LVH, CHD, 

HF

TIA, stroke

Hypertension is 

a risk factor



Concept of Metabolic Domino effect 

in metabolic syndrome

Hiroshi Ito. Mebio 2005; 22: 125-8 
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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:dBP< 70 - 80→↑ 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.











VASODILATATION

Nifedipine(1st)

Isradipine

Nicardipine

Felodipine

Amlodipine(3rd)

2nd

?



Relationship between heart rate and mortality 

in patients with hypertension
（The Framingham Study）: 4,530 HT pts, , no ttt, 35-74y[♀2,493; ♂2037]

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

All-cause mortality
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Afferent arteriole Efferent arteriole

CCBs(1,2,3)
Block L-Type

Dilatation

N-Type Ca channel

L-Type Ca channel

α Receptor

AII Receptor

Impact of CCB 1,2,3 on renal microcirculation

Sympathetic 

nerve endings
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N-Type 

Ca Channel
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Ca Channel
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nerve endings
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INTRAGLOMERULAR BLOOD PRESSURE AND CKD PROGRESSION

Normal Intraglomerular CKD STAGE III   CKD STAGE IV

Hypertensión

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

Nên tránh sử dụng dihydropyridine

calcium channel blockers nơi BN 

BTM đã có Albumin niệu đặc biệt

nếu không sử dụng đồng thới với

ACE-I hoặc ARB



• Các thuốc CCBs khác nhau về tác dụng trên các tiểu động

mạch cầu thận:

• Kênh thụ thể L (chủ yếu trên tiểu động mạch đến). → 

→ ↑ áp lực trong cầu thận →↑Albumin niệu

• Kênh thụ thể T/N (có cả trên tiểu động mạch đến & đi) 

→ ↓ áp lực trong cầu thận →↓Albumin niệu

Các thuốc CCBs thế hệ sau (cilnidipine , 

manipine,) chẹn thụ thể T/N → Không làm ↑Alb 

niệu mà còn có thể làm ↓Albumin niệu

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



CALCIUM  ANTAGONIST EVOLUTION

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

4th-generation CCB:

Cilnidipine



Blood pressure control by 

long-term cilnidipine therapy

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

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

* p<0.05
** p<0.01
*** p<0.001

（vs Control）
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79±3

*p<0.01 vs before administration
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Effect of Cilnidipine on urinary albumin 

excretion in patients with hypertension

Morimoto S, et al. Journal of Hypertens 2007; 25: 2178-83
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Switch from Amlodipine to Cilnidipine

Switch from Cilnidipine to Amlodipine



↓Urea Alubumin Excretion in Switching from Amlodipine to Cilnidipine group is  
significantly greater than that of switching from Cilnidipine to Amlodipine



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





CCBs classification

based on actions on ∑ nerves
Generation from the view 
of effect on sympathetic 

nerve system
Sympathetic nerve activity Generic name

Effect on NE release
（vascular）

Plasma NE concentration
（SHR）

Ⅰ

Verapamil

Diltiazem

Nifedipine No effect Increase（+++）

Nicardipine No effect Increase（+++）

Ⅱ

Nilvadipine

Manidioine Increase（++）

Nitrendipine

Nisoldipine

Benidipine Increase（++）

Barnidipine

Efonidipine

Felodipine

Aranidipine

Ⅲ
Amlodipine No effect Increase(+)

Azelnidipine

Ⅳ Cilnidipine Suppress No change

：Active ：Suppress  NE：Norepinephrine  SHR： Spontaneously Hypertensive Rat

A. Takahara et al. Mebio 2005; 22: 89-100



Akira Takahara(2009). Cardiovascular 

Therapeutics 27

CILNIDIPINE



Changes in heart rate and plasma norepinefrine (SHR)

Cilnidipine
3mg/kg p.o.
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Effect of Cilnidipine on Heart rate

Pre Week 4 Week 12Week 8
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Effect of Cilnidipine on heart rate

*
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ＰＲ

24 hours
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p<0.05p<0.05p<0.05

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

(beats/minutes)

Hoshide S, et al. Hypertens Res 2005; 28: 1003-8
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Effects of Cilnidipine on Heart Rate and Uric Acid
Metabolism in Patients With Essential Hypertension



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



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



Number of patients: 4,041

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



ATELEC decreased BP in diabetes patients.

Page 10



Page 11ATELEC decreased HR in diabetes patients
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Summary

Cilnidipine:

• ↓ BP & HR in DM patients.

• ↓ HbA1c in untreated DM patients.

• ↓ Uric acid in hyperuricemia patients.

• ↓ Total cholesterol  & ↓ Triglyceride in 

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



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



Morning blood pressure at home, and heart 

rate and cardiovascular mortality
（The Ohasama Study）

Hozawa A, et al. Am J Hypertens 2004; 17: 1005-10
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morning blood pressure at home

Yamagishi T. Hypertens Res 2006; 29: 339-44 
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CCBs and Edema

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







90 hypertensive pts  divided into 2  groups:

• G1 (45 pts): Amlodipin 5-10mg qd

• G2 (45 pts): Cilnidipine: 10-20 mg qdP= NS

K. Anantha Babu1. International Journal of Contemporary Medical Research . 

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

(Print): 2454-7379





K. Anantha Babu1. International Journal of Contemporary Medical Research . Volume 4 | Issue 4 | 

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



Summary of inhibitory action of Cilnidipine on 

development of cardiovascular disease 

L-type and N-type Ca channel blocker

Cilnidipine

Heart Kidney Brain

↓
Intraglomerular 

pressure↓ Blood 

pressure↓
Heart 

rate

-Heart failure

-Cardiac infarction

-Kidney damage -Apoplexia cerebri

Inhibits



• 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 rheumatoid 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

• ApoB levels ≥130 mg/dL

• Ankle-brachial index <0.9

ASCVD Risk Enhancers

Alfaddagh A. et al. The ABCs of Primary 

Cardiovascular Prevention: 2019 Update, 

May 2019






