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e risk of End Stage Renal Disease (ESRD)
Increases with hypertension
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Chronic Kidney Disease is
an important cardiovascular risk factor
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ation changes in hypertension

Macro-ciculation

Micro-circulation

A Arterial Stiffness

A Wall/lumen ratio of small arteries

A Central Systolic Blood Pressure

WV Capillaries and arterioles

A Pulse Wave Velocity

A Microvascular permeability

A Pulse Pressure




ar structure

ocirculation:

U Increase of the wall/lumen ratio of small arteries
U Rarefaction of arterioles and capillaries

Structural remodeling

Functional changes
(] Enhancement of microvascular permeability

Organ Damage

Feihl F et al; The macrocirculation and microcirculation of hype,
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Increase large artery
stiffness and pulse
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Glomerural Consequences of Hypertension

a Arteriolar nephrosclerosis

Ischaemic collapse of
capillary loops due to
hyvpoperfusion

| Thickening of the

Bowman capsule

Efferent
arteriole

Afferent and
preafferent
arterioles

| Artericlar hyalinosis

Myointimmal thickening due to proliferaticon
of cells and collagen deposition, resulting
i luminal narrowing

Freedman B & Cohen AH, Nat Rev Nephrol 2016,12:27



Hypertension

Renal Consequences of Hypertension

4

Intimal thickening
of small arterioles
~ (arteriolosclerosis)
and
hyalinosis

Nnrrn_ﬁlng of
afferent arteriole

permeability

l

Migration of
— plasma proteins
to the media

Seccia T et al., Journal of Hypertension 2017, 35:205-212
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/ Shrinkage of Tcmnrular tufts

£

Reducad filtration

i

Accumulation of ECM

Glomerulosclerosis

l

Increased endothelial

*» Podocyte loss

Hypertrophy and
hyperfitration of the
remaining glomerules

l

Microalbuminuria -

Chronic Kidney Disease

+

—— Tubular cell flattening

|

Tubular dilatation

——= Tubular atrophy -——

|

EMT

l

Tubulo-interstitial
fibrosis

l

Loss of low
molecular weight
proteins




Clinical Trials
Calcium Channel blockers and
Renal protection effect




Current Blood Pressure and CKD Progression
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Achieved Blood Pressure and CKD Progression: IDNT
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Target Blood Pressure: MDRD

Change in GFR (ml/min/1.73
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Target Blood Pressure: REIN-2
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Target Blood Pressure: AASK

Blood Pressure Goal Intervention B Drug Intervention
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Blood Pressure Goals in CKD

ere is little evidence among patients with CKD that a BP goal
of less than 130/80mmHg saves lives, saves kidneys or
reduces cardiovascular events.

Nonetheless, BP control is important. Therefore, as in the
general population, BP should be targeted to less than
140/90mmHg.

Hypertension therapy personalized and individualized using
home BP monitoring holds great promise.




Pharmacological Treatment

Table 4. Pharmacological treatment

Angiotensin converting enzyme Combination therapy

inhibitors (ACEI) ACEI, ARB or RI + diuretics
Angiotensin Il receptor ACEI, ARB or Rl + calcium-antagonist
blockers (ARB) ACEl or ARB + Rl

Renin inhibitors (RI) Beta-blockers + diuretics

Diuretics Antihypertensive + statins +

Calcium antagonists + antiplatelet treatment

Beta-blockers
Alpha-blockers




Side Effects

Hyperkalaemia
Higher risk of hyperkalaemia in combination with potassium-sparing diuretics

ACEI: mainly renal excretion (except fosinopril, trandolapril), ARB mainly hepatic
excretion, therefore reduce dose (stop?) at GFR <15 mL/min

Other treatment strategies in Hyperkalaemia:

* Dietary advice
 Furosemide
 Dose reduction of ACEI/ARB



Side Effects

HYPOPERFUSION ACE INHIBITOR TREATED AKIl, especially in:

Conditions Causing * Bilateral renal
rfusi .
s el stenosis
Hypotension ° i
Renal arterial disease Dlabetes and
Dehydration /} Sepsis
Congestive heart [/ . . .
failure I « Combination with
: NSAIDs
\ -« State of volume
depletion
(diarrhoea/
vomiting)
Afferent Arteriole Efferent Arteriole Afferent Arteriole Efferent Arteriole
(Decreased flow) (Constricted) (Decreased or (Dilated)

normal flow)

Schoolwert AC et al. Circulation 2001



Pharmacological Treatment

Table 4. Pharmacological treatment

Angiotensin converting enzyme | Combination therapy

inhibitors (ACEI) ACEI, ARB or RI + diuretics
Angiotensin Il receptor ACEI, ARB or RI + calcium-antagonist
blockers (ARB) ACEI| or ARB + Rl

Renin inhibitors (RI) Beta-blockers + diuretics

Diuretics Antihypertensive + statins +

Calcium antagonists + antiplatelet treatment

Beta-blockers
Alpha-blockers

Rodicio JL & Alcazar JM. ESH Newsletter 2011, No. 4



Diabetes: ACCORD - Major CV Events
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in general

Exception
or

special
comment

ESH/ESC 2013
Guidelines

<140/90

Elderly > 80 years
< 150/90
Elderly < 80 years
< 150/90
Fit elderly
< 140/90
Diabetes
< 140/85
CKD+Proteinuria
< 130/90

AHA/ACC/CDC
Scientific
Advisory

<140/90

Jower” targets for

elderly

LVH

systolic or
diastolic LV
dysfunction
diabetes
kidney disease

JNC 8

= 60 years:
<150/90

< 60 years:
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Diabetes

< 140/90
CKD
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ASH/ISH
Statement
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CKD +
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Calcium Channel Blockers

Accumulate in Increase Increase
Class renal failure CNI levels  sirolimus levels
Amlodipine D N Y —
Diltiazem B N Y ¥
Felodipine D N — —
Isradipine D N — —
Lercanidipine D N — —
Nicardipine D Y b ¢ :
Nifedipine D N N —
Nimodipine — Y — —
Nisoldipine D N — —
Verapamil P N X Y

B, non-dihydropyridine benzothiazepine; CNI, calcineurin inhibitor; D, Dihydropyri-
dine; N, No; P, phenylalkylamine; Y, Yes; —, no data.

KDIGO



70

Wang AL, ef al/. Dihvdropyrnidine & hypertension

Table 1. Summary of the antihvpertensive actions, pharmacokinetics and side effects of four generations of DHP CCBs.

DHP CCBs

First generation

Second generation Third generation

Fourth generation

Antihypertensive actions:
L-type Ca channel block
MN-type Ca channel block

Onset

Strength

Duration

Eenoprotection

Wasodilation

Svmpathoexcitation

Blood norepinephrine

Tolerated

Pharmacokinetics
Half-life. h
Lipophilic

Side-effects
Hypotension
Tachycardia
Headache
Flushing
Edema

Badly

[

—+

++

Long-lasting

=]

Prrors

Slow
Strong
Long-lasting

Well

7.5-10

IZCB: calenum channel blocker; DHP: dilrvwdropynichne. +: strong; ++: very strong; +H+: strongest.

Journal of Geriatric Cardiology (2017) 14:




vidence from clinical trial
Ing kidney function in HTA pts with proteinuria




B Nonfatal Stroke

ion with Event
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-organ protection (ZAFRA study)

Proteinuria decreased after adding lercanidipine to
ACE inhibitors/ARB therapy in patients with chronic renal failure
4

3.5

g/24 h

2.5

1
1.5 Month

*p=0.015vs _.;,:33-:-:'-:' e
with lercanidipiil

Robles et al., Ren Fail. 2005;27(1):73-80



pertensive proteinuric patients

160 BP were significantly reduced by Lercanidipine

Lercanidipine, 20 mg o.d
140 g

— b < 0.001 - Baseline
120 P W M 6 months follow-up

152 + 15

100

| 135 + 13
p <0.001
80
2
60
=
€ 40
20 ‘
0

SBP

Robles et al., Ren Fail 2010; 32 (2): 192-197




educing proteinuria in hypertensive pts

8 proteinuric patients with hypertension received ACE inhibitors (51.4%) or
angiotensin Il receptor blocker (78.6%) and lercanidipine (20 mg/day).

After 1 month After 3 months At last visit

Reduction of proteinuria (%)

-30 -37%

p < 0.001 for all values

Lercanidipine 20 mg o.d.
Robles N.R. et al.



l"l’channels in the glomerulus

Afterent arteriole
L and T channels

Efterent arteriole 4
T channels ]
(and L channels 4@
expressed only
in hyperensive states)

The distribution of the calcium channels
varies throughout the kidney vasculature:

L-type channels are located primarily on the
afferent (preglomerular) arteriole and
hence, when antagonized, results in
impairment of renal autoregulation

IN CONTRAST

T-type calcium channels are expressed in
both the afferent (preglomerular) and the

efferent (postglomerular) arterioles, and

hence, their inhibition may overcome.
effect of increased glomerul |
transmission, as both
dilated




l’nd T-type Ca?* channels

ional Ca channels blockers (CCBs) act predominantly on L-type
a channels, whereas novel CCBs inhibit both L-type and T-type Ca
channels

L-type CCBs preferentially dilate afferent arterioles, whereas L-/T-type
CCBs dilate afferent and efferent arterioles

¥

L-type CCBs favour an increase in glomerular capillary pressure,
whereas L-/T-type CCBs alleviate glomerular hypertension




e bao vé than cua Lercanidipine
ang lén tiéu DM than dén va di twong dwong.

Lam gidm néng dd Ca++ ndi bao, e ché sy hoat héa angiotensin-
induced protein kinase C(PKC) a va §, giam viém va xo hdéa - tang
tac dung sinh hoc cua NO.

3. Cai thién tinh dan hoéi mach mau, giam stress oxi hoa, wc ché sy
tang sinh té bao --> giam kha nang ton thwong cua té bao nbi mac
cau than va xo hoa 6ng than.

4. Can bang cac yéu to (rc ché tang sinh tiéu cau va yéu to hoat hoas
tiéu cau. '

Lercanidipine and renal function in renal artery stenosis. Peng et al. Curent Medical Research & gpii
January 2015.




Tac dung phu cua Lercanidipine & Amlodipine

Lercanidipine Amlodipine p value
Adverse Event

N oo n S
Patients with AE 3 5.7 10 19.2 0.03
Flushing 3 5.7 8 15.4 0.11
Ankle cedema 2 3.8 4 7.7 0.66
Headache 0 0.0 2 3.8 (-]
Dizziness 0 0.0 1.9 (-]
Total Side Effects{F+ Ao+ H + D) 5 9.6 15 28.8 0.02
Flushing and Ankle cedema/Patient 2 3.8 9.6 0.42
Flushing + A oedema + Headache/Patient 0 0.0 3.8 (-)
=2 Adverse events 2 3.8 13.6

Current Medical Research & Opinion Vol. 31, No. 1, 2015, 163-170




How about guidelines say?
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Acfull e 2 18 vears with rl-.;,h'l TErrLGin
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St ood peetsure G0 and hate blood piessire lovesrimng-madic slion

basid on age, diabete, and chronic kicdney disease (CED)

G sialitia CKD

Alrl' =0} oAl .'-'||||- B years Al Jip All M|
Diakyet e, present CED present with
Mo CKD or without diabetes

Blood pressure goal

$BP <150 mm Hg SBP <140 mmHg DBP <90 mmHg

DEEP <910 mm Hy

Momntilack Black All races

ACEI/ARB alone or in

tmatiate thiaride-type digreti kntiate thearide-type daurets
of ACE| or ARE or CCH, alone ar CCB, alone combination with
or in combination,® oF in ¢ oambvimatinn

other drug class




CKD

Other risk factors,
asymptomatic organ damage
or diseasa

No other RF

23 RF

0D, CKD stage 3 or diabetes

Symptomatic CVD,
CKD stage =4 or
diabetes with OD/RFs

High normal
SBP 130-130
or DBP 85-89

+* Mo BP intervention

» Lifestyle changes
= No BP intervention

* Lifestyle changes
* No BP intervention

« Lifestyle changes
= No BP intervention

» Lifestyle changes
* No BP intervention

Blood Pressure (mmHg)

Grade 1 HT
SEP 140-150
ar DEP 90-09

« Lifestyle changes
for several months
* Then add BP drugs

targeting <140/90

» Lifestyle changes
for several weeks
= Then add BP drugs
targeting <140/90

« Lifestyle changes
tor several weeks

*» Then add BP drugs
targeting <140/90

Grade 2 HT
SBP 160-179
ar DEP 100-109

+ Lifestyle changes
for several weeks

*» Then add BP drugs
targeting <140/90

» Lifestyle changes
for several weeks

* Than add BP drugs
targeting <140/90

Grade 3HT
SBP =180
or DBP =110

=BP drugs

targeting <140/90

SBP <140 mmHg DBP <90 mmHg

«BP drugs

targeting <140/90

« Immediate BP drugs
targeting <140/90



Type of
kidney disease

Protein excretion < 0.3 g/day
(normoalbuminuria,
microal buminuria, 30-150 mg/day)

Protein excretion 0.3-1 g/day
{microalbuminuria 150-300 mg/day,
rnacroalbuminuria 300-500 mg/day)

Protein excretion > 1 g/day
{macroalbuminuria > 500 mg/day)

Non-diabetic
kKidney disease

< 140/90 mm Hg

< 130/80 mm Hg

<125/75 mm Hg*

Diabetic
kidney disease

SBP < 130-140 mm Hg**
DBP = BO mm Hg™

< 130/80 mm Hg™**

<130/80 mm Hg***
(=125/75 mrm Hg*** for young patients
with heavy proteinuria)

*&s evident from MORD study B trial phase and MDRD long-term study (sae text); **from cardiovascular outcome trials (see rext); ***through extrapolation from data in non-

-chiabetic CKD and post-hoc or observational analyses in diabetic CKD {sea taxt)




KDIGO

* Non-diabetic adults with CKD:
<140 mmHg systolic and <90 mmHg diastolic if normoalbuminuric

consideration of co-morbidities

ressure Work Group. Kidney Int Suppl 2012



Recommendations for the Treatment of
Confirmed Hypertension in People With Diabetes

i O S LNERL SN ETP I PSS 8 EE I r—

Diabetes Care

| initisl 8P batween 140,90 mmHg
and 160,100 mmHg J Initial BP 2 160100 mmHg

; i K ;
[ Start one agent ] [Llwm ] [ Start two agents ]

= & : _ {

LTI R

| Albuminuria® ] Albuminuria®
| | | |
¥ v ¥ T
Start one drug: Start: 11 Sharl drug troen Stark:
* ACEl « ACEl or ARE 2 of 3 options: « ACE| or ARB
« ARB / « ACE| of ARE and
= CCR™" = COpe + CCB™* or Diuretic™

* Diuretic** L * Diuretic™ |
i 4 |

Assess BP Control and Adverse Effects

Traatmant tolerated Mot meeting target Adversa alfects
and target achieved l, }
1L 1} o
+ Add agant from Considar change to
Continue therapy complemantary drug class: alternative medication:
= ACEior ARB = ACEi or ARB
L= == Ll =
. o bt * Diwrotic™ | * Diuratic™
ot maat at
Adverse
on two agents t L P j‘ l
Assess BP Control and Adverse Effects
Treatment tolerated Nat meeting targat or
achioved adverse alfoects using a drug
it syl from each of three classes

f

Consider Addition of Mineralecorticold Receplor Antagonst;
Refer to Specialist With Expertise in BP Managemant




Chronic Kidney Disease/ ACCF/AHA 2017

Recommendations for Treatment of Hypertension in Patients With
CKD

Adults with hypertension and CKD should be treated to a BP goal of less than
130/80 mm Hg.

In adults with hypertension and CKD (stage 3 or higher or stage 1 or 2 with
albuminuria [2300 mg/d, or 2300 mg/g albumin-to-creatinine ratio or the
equivalent in the first morning void]), treatment with an ACE inhibitor is
reasonable to slow kidney disease progression.

In adults with hypertension and CKD (stage 3 or higher or stage 1 or 2 with
albuminuria [2300 mg/d, or 2300 mg/g albumin-to-creatinine ratio in the first
llb C-EO | morning void]), treatment with an ARB may be reasonable if an ACE inhibitor
is not tolerated.

SR indicates systematic review.




ent of Hypertension in Patients With CKD

Treatment of hypertension in patients with CKD j

Albuminuria
(=300 mg/d or =300 mg/g
creatinine)

ACE |nh|b|tor Usual “ f“rst line”
(Class lla) medication choices

ACE inhibitor
intolerant

No i
ARB* ACE inhibitor*
(Class lla)

*Colors correspond to Class of Recommendation in Table 1.*CKD stage 3 or higher or stage 1 or
2300 mg/g creatinine. ACE indicates angiotensin-converting enzyme; ARB, angiotensi
CKD, chronic kidney dis




First Line Treatment of Adults with

INITIAL TREATMENT

Health behaviour management

Systolic/Diastolic

Hypertension Without Other Compelling

TARGET <135/85 mmHg (automated measurement mfﬁma(ibations

thiazide-like*

Thiazide/

ACEI®

ARB §

Long-acting

‘ Single pill

* Longer-acting (thiazide-like) diuretics are preferred over shorter-acting (thiazide) diuretics

*BBs are not indicated as first line therapy for age 60 and above

**Recommended SPC choices are those in which an ACE-I is combined with a CCB,
an ARB with a CCB, or an ACE-l or ARB with a diuretic




CONCLUSION

C6 mai lién quan chac ché gitra THA va ton thuong than, tri
sO HA cang cao suy than cang nang va nguoec lai.

Cac thudc chen Canxi dac biét t,hé hé m&i nhw Lercanidipine
( Zanedip) co tac dung bao vé tét co quan dich quan trong la
than.

Céc khuyén cao gan day déu thdng nhat viéc x& dung chen p
canxi nhw 1a nhirng thudc dau tién trong diéu tri THA nha
bao vé co quan dich./.




Chan thanh cam on qui Dai biéu.
Hen gap lai Hoi nghi Tim mach Mien Trung,
lan the X nam 2019 tai Hué

Thank you for your attention

And see tiu!rhoth Central Congress of Cardiology in Huecity
2018
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