How to manage hypertension
with the target organ da




Most Hypertensive Patients Have Complex
Hypertension

No additional
CV risk factor

4

COMPLEX HYPERTENSION

» HTN = 1 additional CV risk factor
» CAD, LVH

» Diabetes, Metabolic syndrome

» Renal Disease

» High-risk population

= 1 additional CV risk factor Framingham Offspring Study (men aged 18-74)
and concomitant diseases



Target Organ Damage (TOD)

- SCr. ; M>1.5 mg/dL, F>1.4mg/dL
- proteinuria; >300mg/day
*microalbumiuria(20-300mg/day)

¢ , , (TIA)



Factors Influencing Prognosis

(13 )
> 55
> 65

>240 mg/dl
LDL-c >160 mg/dl
* HDL-c M<40, F<45 mg/dl

(50 )

(

(20-300mg/day)

(

€
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)

F>1.4 mg/dl
M>1.5 mg/dl
>300mg/day




Stratification of risk to quantify prognosis

Other risk Blood pressure(mmHQ)

ga_lctors and  Grade 1 Grade 2 Grade3

TR (SBP 140-159 or (SBP 160-179 or DBP  (SBP 2180 or DBP
y DBP 90-99) 100-109) >110)

| No other

risk factors Medium risk High risk

Il 1-2 risk

factors Medium risk Medium risk High risk

[l 3 or more

risk factors , High risk High risk High risk

or TOD, or

ACC

ACC, associated clinical conditions; TOD, target organ damage; SBP, systolic

blood pressure; DBP, diastolic blood pressure 2003 WHO/ISH Guidelines

J Hypertens 2003;21:1983-92.



?

Systolic lifestyle no DM or TOD DM or TOD
BP modification
120-139 yes consider specific
drug therapy
140-159 yes Initial Initial
monotherapy monotherapy or 2
drug combination
>160 yes Initial 2 drug
monotherapy or combination
2 drug

combination

TOD(target organ damage); angina, myocardial infarction, LVH, heart failure,
stroke, transient ischemic attack, chronic renal disease, peripheral arterial disease



Goals for blood pressure, stratified by risk

HYPERTENSION
POPULATION (MMHG) BLOOD PRESSURE GOAL

No diabetes or
target-organ damage <140/90

Diabetes, with or without
target-organ damage <130/80

Diabetic
nephropathy >1g/day 125/75




GFR




Ischemic stroke(80%)
Cerebral hemorrhage(10~15%)
Subarachnoid hemorrhage(5%)




Hypertension
-

Spasm + atheroma

y' 2 \ Degener ation

Brittle wall And thickening
of wall
|
Dilated aneurysm N ‘I
(Charcot Bouchard) arrowumen -
Proneto thrombosis

Proneto rupture
4 l

Hemorrhage Lacune

I nfar cted

A summary of the effects of hypertension on the cerebrovascular tree



Stroke Prevention Interventions

Blood pressure lowering

Antiplz.atelet therapy

Anticoagulant therapy for patients with
atrial fibrillation

Statin therapy

Carotid revascularization for patients with
severe symptomatic stenosis



Blood Pressure and Stroke Prevention

Blood pressure lowering and primary stroke prevention

« BP lowering in various high-risk groups reduces the
risk of strdke by approximately one-third.

« BP lowering not only benefits hypertensive patients,
but also high-risk patients with normal BP.

e Trials have shown that drugs from five major classes
(diuretics, beta-blockers, ACE inhibitors, CCB, ARBS)
are effective in lowering BP and the risk of stroke.

e Diuretics have been found to be at least as effective
as other drugs in preventing stroke.

ISH: statements on blood pressure and stroke. J Hypertens 2003;21:649-50.



Blood Pressure and Stroke Prevention

Blood pressure lowering and secondary stroke prevention

« BP lowering in patients with previous
cerebrovascular disease, using a diuretic and ACE
inhibitor, reduces the risk of subsequent stroke by

approximately 30%.
* Treatment effects appear to be similar in men and

women, subjects above and below the age of 65
years, and normotensive patients as well as those

elevated BP.

« Available evidence is still imited and further data are
needed about the relative effectiveness of different
drug classes for various types of stroke.

ISH: statements on blood pressure and stroke. J Hypertens 2003;21:649-50.




Summary: Hypertension and Stroke

160/100rMmH
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ng-acting DHP

CCB

TIA ACE
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Remodelling
Coronary artery disease 1

Ventricular
dilatation

/

Heart failure

Risk factors
( , 1 L. i
diabetes mellitus, etc) Bdasiade

Heart disease

The cardiovascular continuum



 Angina pectoris
— CCB: long-acting DHP
(rapid-onset short-acting )
— [3-Blockers: coronary spasm
— Combination therapy with DHP CCB & (3-Blockers

« Myocardial infarction
— B-Blockers(non-ISA), ACE Inhibitors(low EF)
— Diltiazem, Verapamil: B-Blockers are ineffective or
contraindicated, NQMI, after Ml with normal EF




The multiple pathways of myocardial
Ischemia in hypertensive patients

- Hypertension

Targets: L \VVH

Coronary flow reserve

MVD: microvascular disease
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Case. 0 M/45

180/100mmHg.
. - WNL, NSR
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ACC/AHA/ACP-ASIM

Guidelines for
Management of
Stable Angina

Aspirin and
anti-anginals

B eta blocker and

biood pressure

Cholesterol and
cigarettes

Diet and
diabetes

Education and
exercise




50/90mmHg

DHP

DHP-CCB
120/80mmHg
CAG
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Microvascular disease

!

Treatment:

Coronary vascular resistance!

ACE inhibitors, DHP-CCB |



« ACE inhibitors:
t Bradykinin, | All- EDRF/NO, Prostacyclin, t-PA

- antiproliferative and antimigratory effects on SMC
- Improve and/ or restore endothelial function
- Improve antiplatelet effects

e CCB

 Beta-blockers

e Diuretics



LVH Iin a patient with severe hypertension I

Negative P wave component
inV;21mmx1mm

Sy; + Rys =54 mm

LV mass "cube* (g) =1.04 x [ (IVS + LVID +
PW)3 - (LVID)?]

RI + Sm
=28 mm

RaVL + S5 =40 mm

Typical strain

R wave in Vg =30 mm

ECG criteria fulfilled:

1. Lewis 5. Framingham

g 2. Gubner-Ungerleider 6. Minnesota 3.1
3. Sokolow-Lyon 7. Cornell
4. Romhilt-Estes 8. Perugia




LVH: determinants and conseguences

HEMODYNAMIC LOAD ‘

Age
Gender

Myocardial
Ischemia

> LVH
Race /! \\inglotensm

Catecholamlnes

Salt intake

!

Impaired
contractility

Impaired LV
filling

Acute
myocardial
Infarction

}

}

Congestive heart failure

Ventricular
dysrhythmias

!

Sudden
death




Left Ventricular Hypertrophy:
Should It Be Reduced?

B Effects of reducing LVH
* Improvement in coronary reserve

* Improved diastolic dysfunction
* Preservation of systolic function

 Reduced ventricular arrhythmias



Meta-analysis of randomized, controlled trials
of LVH regression in essential hypertension

. Diuretics

B-blockers

W Ca antagonists

1 ACE inhibitors

LV mass reduction (%)

-10

12

14 &

N = 50 Studies



LVH

Case: 53

* C.C; chest pain, BP: 170/95mmHg
* Lab: TC/TG/HDL-C(262/200/34mg/dL)

Chest PA

ECG




S8 /3174
Gan= 1288 a=1

=
- HE= 61bpmm

Cardiac Echo.




LVG

LCA

RCA




1. ? : ACE inhibitors
2. ? . <130/80mmHg

3. Enalapril 10mg/D, HCTZ 12.5mg/D, Amlodipine
5mg/D, A&A 100mg/D, atorvastatin 10mg/D 2

125-130/75-85 mmHg
?

: ACE Inhibitors - ARB

4. 120/80mmHg
?

: ARB fixed dose combination



Case. 61
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......

Initial

Final after Stenting



?

"  (non-ISA), ACE (low EF)

NQMI, ==
?

Verapamil, Diltiazem



IR

Obesity

Diaby

Hypertension ‘_

Diastolic
Dysfunction

LVH |-

Systolic
Dysfunction

Smoking

Dyslipidemia
Diabetes
y te.” | subclinical Left OVFer_tIHea”
Ren r:jcul_ar Ventricular s
cmodeling Dysfunction
Time, Decades Time, mo

Progression from hypertension to congestive heart failure.



For symptoms

For survival/morbidity
Mandatory therapy

Reduce/stop diuretic

A

For symptoms if intolerance
to ACE inhibitor or beta-
blockade

Continue ACE inhibitor if
asymptomatic. Add beta-blocker
if post MI A

I
+/- diuretic depending
on fluid retention

|
ACE inhibitor as first-line
treatment

Add beta-blocker if still

ARB if ACE inhibitor
intolerant

or ACE inhibitor + ARB if
beta-blocker intolerant

+ diuretics + digitalis

if sl symptomatic

+ nitrates’hydralazine
if tolerated

symptomatic

ACE inhibitor and beta-blockade
add spironolactone,

ARB if ACE inhibitor
intolerant

or ACE inhibitor + ARB if
beta-blocker intolerant

NYHA
Y

Diuretics + digitalis
+ nitrates/hydralazine
if tolerated

+ temporary inotropic
support

Y

ACE inhibitor
beta-blockade

spironolactone

ARB if ACE inhihitor
intolerant

or ACE inhibitor + ARB1if
beta-DIOCKET ICOIEL Al




Treatment of diastolic heart failure

e Class |
1. Diuretics
2. Rate control in patients with atrial fibrillation
3. Treatment of hypertension

e Class lla
Coronary revascularization in patients with CAD

e Class llb
1. Restoration of sinus rhythm in patients with
atrial fibrillation
2. Beta-adrenergic blockers, ACE inhibitors, ARB
or CCB In patients with controlled hypertension
3. Digitalis



Case. 60
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:165/100mmHg
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Cardiac Echo.

12 May 03

4:01:45 pm
JVde-5 S8Hz
160mm

ADULT ECHO
eneral

55dEe T1/-1/1/4
ain= 14dB a=1

. HR= 33bpm




Cardiac Echo.

4:01:45 pm
J¥2¢c-5 S8Hz
160mm
ADULT ECHO
eneral

LVEF=38%

55dEe T1/-1/1/4
ain= 14dB a=1

:
. HR= 33bpm




Cardiac Echo.

. HR=177bpm

12 May 03

4:08:14 pm
3V2c-5 C8Hz

160mm
ADULT ECHO
General

55de T1/-1/1/4
GGain= 11dB  a=1

Store in progress




Cardiac Echo.

Estore in progress

12 May 03

4:09:32 pm
3V2¢-5 24Hz
H4.0MHz 160mm
ADULT ECHO
General /Y

T1/-2/ 0/V:A
1/2 SN

CD Gain = 51

HR= 41bpm




Primary Outcomes of ACE
Inhibitors in Heart Failure and/or LV
Dysfunction: Mortality

c 30| ™27% 27%
© 22%
8 19%
= 20 16%
A 4
R
o
10 8% 8%
0 o S I QI N < I I I I% |
2 7 S M) & v
e &2 o A
& N\ <

p=0.003  p=0.0036  p=0.30 p=0.002 p=0.019 p=0.001 p=0.128

vs placebo vs placebo vs placebo vs placebovs placebovs placebo high dose
vs low dose



Titration regimen for 3-blockers

10 mg qd
100 mg bid
371 GG 25 mg bid
50 mg bid ‘ % Lo T
| SR Rl
. 2.5 mg qd 12.5mg bid i L
| 25mg bid S
Bisoprolol 1.25mg ad g 55 mg pig ks

Metoprolol 12.5mg bid
Carvedilol 3.125 mg bid

|

Increments every 24

weeks or more

Klein L, et al. Am J Cardiol 2003;91(suppl):18F-40F



Lasix digoxin

(ischemic heart failure)
?

ACE ,

Aldosterone



Aldosterone antagonists
MECHANISM oF ACTION

Spironolactone

Competitive antagonist of the ALDOSTERONE
aldosterofe receptor i
(myocardium, arterial walls, kidney)

O Collagen deposition

o Retention Na* ==l Edema
<

Retention H,O : :
Eibrosis

o Excretion K* »A”hythmias myocardium
Excretion Mg?* vessels

Sympathetic activation, Parasympathetic inhibition, Baroreceptor dysfunction




Abdominal Aortic Aneurysm
Aortic Dissection
Peripheral Vascular Disease




Age 50 - 69 years and smoking or diabetes

Age = 70 years

Leg pain with exertion

Abnormal results on vascular examination of leg

Coronary, carotid, or renal arterial disease

Index > 1.30 Index < 0.90

Pulse-wave recording Measure ABI after treadmill

Toe-Pressure measurement test
Duplex USG

no peripheral arterial

Evaluate other causes of
leg symptoms

Peripheral arterial disease

Evaluation of patients in Whom peripheral arterial disease is suspected



Pulse volume recording wave
morphology in plethysmography



Symptomatic PVD: intermittent claudication

Measurement of ABI(=0.9), Duplex USG,
Plethysmography

Encouraged to stop smoking and increase
level of physical exercise
BP!: drugs with vasodilating capacity

CCB(DHP), ACE Inhibitors, a-Blockers
[1#Blockers;unsuitable




- . proximal dissection

- aortic arch

- distal dissection

- ; SBP 100~120mmHg

- stress : HR 60~80/min

IV sodium nitroprusside, labetalol



LVH,




- GFR < 60mL/mim per 1.73m?(F;Cr 21.3mg/dL, M;Cr =21.5mg/dL)

. >300mg/d
° . -
- <130/80mmHg
- <125/75mmHg( >1.0g/d)
-3
. . ACE /IARBs, non-DHP CCB
- Cr 23.0mg/dL Cr K
- Cr 35% hyperkalemia

- Cr 22.5-3.0mg/dL loop diuretics

ACE /ARBS CCB, :
: minoxidil



Blood pressure >130/80 mmHg

Start ARB or ACE inhibitor titrated upwards

If BP still not at goal (130/80 mmHg) Proteinuria
/—) nOn-DHP

Add either thiazide diuretic or long-acting CCB*

If BP achieved, convert to fixed-dose combinations
(ACE inhibitor/CCB or an ACE inhibitor/diuretic)

BP still not at goal (130/80 mmHg)

Add other subgroup of CCB
(i.e. amlodipine-like agent if verapamil
or diltiazem already being used, and the converse)

Add low-dose 3-blocker
or a/ B-blocker

BP still not at goal (130/80 mmHg)

Add long-acting a-blocker, nightly, if not already used,
or refer to a clinical hypertension specialist

National Kidney Foundation suggested approach for achieving BP goals in
patients with diabetes, renal insufficiency, or both. Am J Kidney Dis 2000,36:646




BB ACElI ARB CCB Aldo-
Ant
O O O O O
O O O
O O O(non
DHP)
O O
O(loop ) O O
O O
O(DHP)
O O O(DHP)

BB: beta-blocker, ACEI:ACE inhibitor, ARB: angiotensin receptor blocker, CCB: calcium

channel blocker, Aldo-Ant: aldosterone antagonist



	Target Organ Damage (TOD)
	대동맥박리를 동반한 고혈압의 치료

