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� ،-��W0�ز5- إ�W�5 ، م�
ا
.�ا�-، ز��دة ا
B!�، �1ط �1 د�E ا

لG"
�Aاء ، ز��دة �1 ]�ب ا


�?، ز��دة ا
�/[ �1 اO�^
�05و5- 

5_��
ي  �  %

� The upper number is when the 
heart beats 

� The lower number is when the 
heart relaxes

� Measured in mm Hg 
(millimeters of mercury)
e.g. 124/84 mm Hg

What do the numbers mean?
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������ #�� ا
"!F وا
�C/���ت  
� ا��
�M��2 ا
ا
Wز5-

Blood Pressure 
Classification

SBPmm Hg DBPmm Hg
Follow-up 

Recommendations

Normal <120 <80
Check again in 2 

years

Prehypertension 120-139 or 80-90
Check again in 1 

year

Stage 1 hypertension 140-159 or 90-99
Confirm within 2 

months

Stage 2 hypertension >160 or >100
Evaluate within 1 
week to 1 month

8

������
� ا��
����E ا
� -�P�G�

#��T- ا
������ ����ج ا
N/0 وا
��0و�5ت ا
� ا��
���_� ا


دي 

B!�ز ا
2C.� ا�� E��23 ا��5(و��� E���� ( ?���/"
����E (وا

�F ا��5�(

� ������
� ا��

#��T- ا
��x   -�P�G��ج ا
N/0 = ا
ا
��0و5- ا

�BP=CO x PVR

� N/0

ا�� ا
x  N/0ا��EB8�J�.0 ا
�� = ���ج ا�
�CO = Stroke volume x heart rate

 β 1 ا�در����-���F�C ا
�O�W.0ت ↑ �

� N/0
) E��� )CO ا
"/���? EB8 ا
�م و���ج ا

� -�P�G�

#��T- ا
5
ي )  PVR( ا
��0و5- ا�
ه� �05و5- ا
��1 ا
 ?�Jت������
ا

�>دي إ
9 �0.@ و#�F�C��1 α �T ا
�O�W.0ت �
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AV

F 

parasympathiques

(nerf X)

F 

sympathiques

� Fc � Fc

� vitesse 

de conduction

(AV)

� de la 

contractilité

au niveau 

atrial

� vitesse 

de conduction

(AV)

� de la 

contractilité

au niveau 

atrial et

ventriculaire



3/10/2014

7

������
� ا��
أ�.�ب ار���ع ا
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ا
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5Conn�Wز5- �
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ا��!����� �

�����
#��W ا
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��ت��!

�- /  ا��
�C��5ت ا
F�G ا

�NSAIDs 13
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Peripheral vascular 
disease

↑↑↑↑ Morbidity

↑↑↑↑ Disability

Renal disease

CAD
CHF
LVHStroke

Hypertension

Hypertension: A Significant CV and Renal 
Disease Risk Factor

� ا�������
ار���ع ا

دي �
�0.@ و#�F�C��  ←���5 �T ا
B!�ز ا
2C.� ا


���O? أ
�و���ون��Bأ� ?���
��F�C ��/- ا

�/- ا��5 ↑  ←�� -�T�#

_��Q- ��ر ا�و#�- ←  ا
��0و5- ا

5
�� و#�nitric oxide )�Tإ���ج ا
ـ ← ↓     (

#�endothelin )  ↑ -�T↑ و      
0
�- ا�
)ا

� ?�

O�^


�? ا
�م وا
��0و5- Oء و¥��- ←  �1ط أ�
�
�/M ا���و�/�
م  ←  ) ا
ABور ا
�Gة 
^وآ�BO? ↑  ( ا���و�/�
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دي ↑  و   NO↓ و 

اب اB
0
�- ← ↑   ا�
ا
�0.@ وا
-�T�#

ا
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�I��
������  ا
� ا��
ا��5ا�J- $ر���ع ا

Mechanisms Controlling CO and TPR

Artery Vein

2. Hormonal
Renal

Ang II
Adrenal

Catecholamines
Aldosterone

3. Local Factors

1. Neural
SymNS
PSNS
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 ������
� ا��
ا
F��0 ا
5�2¦: ار���ع ا

N/0

�- ا�  
 -/�C
ا8���ء ا

 -�./0
ا
-�"O
  ا

  -�4�5�
ا
-�/"
23
ر ا

 ������
� ا��
�J�# ��4 –ار���ع ا

��1ت
وا
�� ��"? ا
M/�  �G ا�#��ء ا
�!�O5 -�T>ول #? ا
��اJ- وا

 -.����

B- ا�C�
��Q¨ ا
�."� وا�
�� �!�5
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� ا©���Wت .���
������ ��4 ا
� ا��
ار���ع ا

•  -�T�#

23
ر N/3 وأ�5اض 23
ر ا
��و�- ا
0/.�- : ا
�B/- ا
0/.�- ا

•  -�/"
أذ�- آ/
�-  :ا

•  -�Iآ��
)�"�- د�4�5-(دI�  -�4�5وف: ا
�B/- ا
2C.�- ا

•  ?�C
�."�-  :ا
وذ5- 8/��- ا
N2C ا
.�2ي و�/M ا
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Christiana Care Health System: 
Population Characteristics*

Total N = 16,719

Maximum BP Stage

Normal
(< 140/90)
n = 7472

Mild and Moderate
(< 180/110)
n = 7222

Severe
(≥ 180/110)
n = 2025 p-value

Age, mean ± SD, 
(years)

36.7 ± 14.8 50.3 ± 16.6 58.0 ± 15.9 < 0.001

Gender, n (%) female 4870 (65.2) 3988 (55.2) 1312 (64.8) < 0.001

Race, n (%) black 1671 (22.4) 2279 (31.6) 1037 (51.2) < 0.001

Diabetes, n (%) 374 (5.0) 1260 (17.4) 654 (32.3) < 0.001

BMI 26.3 ± 5.9 31.0 ± 7.6 32.4 ± 8.9 < 0.001

**1616,,719 719 patients followed in primary care offices with at least patients followed in primary care offices with at least 2 2 blood pressure blood pressure 
measurementsmeasurements
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Severe Hypertension in Actual Practice

23

Normal

Mild–Moderate

Severe
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Cumulative Cardiovascular Event Rates*
by Severity of Hypertension 

Essential Atlas of Heart Diseases - Braunwald
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Causes of Hypertension

� Aging

� Smoking

� Obesity

� High sodium (salt) diet

� High cholesterol

� Lack of exercise

� Drinking

� Being insulin resistant

www.athletic-scholarships.net/smoking1.gif

www.foodfacts.info/blog/uploaded_images/mcdon.. 

www.dailygalaxy.com 

Hypertension: Risk Factors

� Heredity
� Race (African American)
� Increased age
� Sedentary lifestyle
� Obesity
� Male gender
� High sodium intake
� Excessive alcohol intake
� Diabetes or renal disease
� Pregnancy
� Oral contraceptives or other meds
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HTA légèreHTA légère
PAS PAS 140 140 -- 159159

et/ou PAD et/ou PAD 90 90 -- 9999

HTA modéréeHTA modérée
PAS PAS 160 160 -- 179179

et/ou PAD et/ou PAD 100 100 --
109109

HTA sévèreHTA sévère
PAS PAS ≥≥≥≥≥≥≥≥ 180180

et/ou PAD et/ou PAD ≥≥≥≥≥≥≥≥ 110110

O FDR associé
Risque 
faible Risque 

moyen

Risque 
élevé

1 à 2 FDR associés
Risque 
moyen

≥≥≥≥≥≥≥≥3 3 FRFR
ou AOC ou diabète ou AOC ou diabète 

ou maladie ou maladie 
vasculairevasculaire

((cœur, cerveau, cœur, cerveau, 
rein)rein)

Risque 
élevé

Risque 
élevé

Élevé : Élevé : ≥≥≥≥≥≥≥≥ 20 20 %%Moyen : Moyen : 15 15 –– 20 20 %%Faible : < Faible : < 15 15 %%

FR = Facteur de RisqueFR = Facteur de Risque

HTA légèreHTA légère
PAS PAS 140 140 -- 159159

et/ou PAD et/ou PAD 90 90 -- 9999

HTA modéréeHTA modérée
PAS PAS 160 160 -- 179179

et/ou PAD et/ou PAD 100 100 --
109109

HTA sévèreHTA sévère
PAS PAS ≥≥≥≥≥≥≥≥ 180180

et/ou PAD et/ou PAD ≥≥≥≥≥≥≥≥ 110110

O FDR associé

Risque faible
MHDMHD

6 6 mois mois 
puis TTTpuis TTT Risque moyen

MHD MHD 
1 1 à à 3 3 mois mois 
puis TTTpuis TTT Risque élevé

MHD et MHD et 
TTTTTT

1 à 2 FDR 
associés

Risque moyen
MHD MHD 

1 1 à à 3 3 mois mois 
puis TTTpuis TTT

≥≥≥≥≥≥≥≥3 3 FRFR
ou AOC ou ou AOC ou 

diabète diabète 
ou maladie ou maladie 
vasculairevasculaire

((cœur, cerveau, cœur, cerveau, 
rein)rein)

Risque élevé
MHD MHD 

et TTTet TTT

Risque élevé
MHD MHD 

et TTTet TTT
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Leading Risks For Premature Death 

3

5

4

2

1

CholesterolCholesterol

AlcoholAlcohol

Tobacco UseTobacco Use

HYPERTENSIONHYPERTENSION

OverweightOverweight

(World Health Organization 2002)

Slide No  30

�/M ا�#��ء ا
!�ف
• Routine Tests

• Electrocardiogram, Echocardiography desirable 

• Urinalysis 

• Blood glucose (F and PP), and Hematocrit 

• Serum potassium, Creatinine, Calcium

• Lipid profile complete

• Optional tests 

• 24 hr. urine albumin excretion

• More extensive testing for identifiable causes is not 
generally indicated unless is BP is uncontrolled
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5
ي   �
������ ا
� ا��
���ج ا
X N/0ا
��0و5- ا
��P�G-    =ا

������
� ا��
إذن ��"? إ��0ص ا

(a)   -�#ا�و ���
�
(b) N/0
إ��0ص �
ا�� ا
(c) م�
إ��0ص EB8 ا

 N/0

ا�� ا
EB8X  N/0 ا
���-  =���ج ا�

31

�	��دات ��

 ا��
ا���

 ���
� ا�
�5
������
ا

= X
?����
�P3 ا

EB8 ا
�م

-���
EB8 ا N/0

ا�� ا�

� ا5$�Wء�J-�6
/0
ا

EB8 ا
�م 05
�- ا�وردة

32
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ي ا
���K #? �5ض #�
ي2 .��%
� ا��
ار���ع ا


ي. 1                              /"
����ن ا
ا��Oاد ا
0
ا�Eأورام . 2 
 ا
ا
"��أورام . 3            
ا��!����� . 4 

������
� ا��
���ذج وأ�.�ب ار���ع ا

1.-º�.

¥��- أو ا

/.�س ا���@ ، ا�� �.���
� ا��
ار���ع ا

3 .N.O
� ا����� �G5 ��4د ا��
ار���ع ا

33

Treatment goals

Short term goal

reduce blood pressure

Long term goal

•reduce mortality due to hypertension-induced disease

•stroke

•congestive heart failure

•coronary artery disease

•nephropathy

•retinopathy
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I�
5 -�Bا�����W
 ������
� ا��

B- ار���ع ا�C�
 -5�C
ا

1. �C� ¨�Q��
����3ت 2��5/- 6-3ا
.2 ���

#�- ار���ع ا� ���G�) �T�� /ي
��_(

ي3.��%
� ا��

B- أ�.�ب ار���ع ا�C5

5.-�Tدوا -B
�C5

.4�T�.
� ا��
ا
.�ء ��.��C�.� F- ا
��Gة �1 ار���ع ا
?�©��
وM3 ا


زن
���Q@ ا
-��8

��ة
إ��0ص ا

لG"
��5 ]�ب ا

35

36

Additive Effect

SBP >160

Dyslipidemia

Smoking

4

3

5

4.5

16

With DM all risks are doubled

Relative risk of CHD

1.6

6
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Slide No  37

� ا
��Gة�� F��.�
Modification Approximate SBP reduction

(range)


زن                       
إ��0ص ا 5–20 mm/10 kg wt loss

  
               �TاA4 ام ����مI�
ا$ 8–14 mmHg

2
د�
م
��8- ��23- ا 2–8 mmHg

                     �T��I��
��ط ا�
ا 4–9 mmHg


ل                  G"
��5 ]�ب ا 2–4 mmHg

Bêta -
bloquants

Inhibiteurs 
- Angio IIDiurétiques

IEC

ICA Alpha-
bloquants

Centraux
#�WTت 7
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�����
������ ا
� ا��/
 -�1�Q
�M��2 ا�دو�- ا

ا
��رات 1.

ا
��6�8a-1 -�P�Gات ا
�O�W.0ت ا�در����-  2.

ا�در����- �6�8βات    4.

.3   -�Iآ��

دي ا
5���!�ت (�8$ت اa-2 (

 angiotensinIIا�دو�- ا
���دة 
/ـ  5.  

 ++�6�8Caات �3
ات ا
ـ   6.
5
��Cت ا�و#�-  7.

  ���/

M3 ا����Cل دواء ©�1@ � $
 N�.P
������ دون ا����رة ا
++++ا

-�Tوا�

B- ا�C�
ا

39

40

vasodilators

ββββ-antagonists

ββββ-antagonists

ββββ-
antagonists

αααα-antagonists

Angiotensin II 

receptor 

antagonists

Angiotensin II 

receptor antagonists

CNS-directed 
sympatholytics

ACE inhibitors

diuretics
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:ا©���ر ا
WCج و01ً� 

� -6�Q

- ا
����O- ا�G
ا

� -�Tوا�

�- ا�C�
ا

�  F�G�
ا

ا��5ا�J- ا
���ا01-  �

_�? ا
WCج�

�.�C- ا
��ا3.-�


ا5�����
������ ا
� ا��/
 -�1�Q
�3 ��_�� ا�دو�- ا

Beta Blockers 

CCB - Verapamil

Diuretics –
Indapamide

DC = combinaison 
d’influences : 
-nerveuses (SN, 
baroréflexe,…)
-locales 
(coronaires,…) 
-hormonales
-hémodynamiques
-structurales

ACE Inhibitors 

AT1 Blockers

Alpha 1 Blockers

Alpha 2 Agonists

CCB – Nefidepine Group

DA1 Agonist

Diuretics

Sympatholytics

Vasodilators
Tonus vasculaire = combinaison 
d’influences
(vasoconstrictrices/vasodilatatrices) 
-hormonales (AII, ET, Adr …)
-nerveuses (Ach, NA, …)
-locales (métaboliques, respiratoires, 
etc) 
-hémodynamiques & structurales

������
� ا��
ا N/0
���ج ا -�/"
=ا
��0و5- ا
��P�G- ا X

CO = HR  X  St volume
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ا
��رات 1.
1. Thiazides

hydrochlorothiazide (HydroDIURIL, Esidrix);
chlorthalidone (Hygroton)

2. Loop diuretics  -�
/"

¥��- ا
�1 23
ر ا F�C�O�                
 furosemide (Lasix); bumetadine (Burmex);

ethacrynic acid (Edecrin) 

3. K+ Sparing -رآ���
�5رات �O� -º�P�F�C #�دةً ��
amiloride (Midamor); spironolactone (Aldactone);
triamterene (Dyrenium)

4. Osmotic
mannitol (Osmitrol); urea (Ureaphil)

5. Other
Combination - HCTH + triamterene (Dyazide)
acetazolamide (Diamox)

43

Diuretics

2  ��_��

�- اÄ
Urinary Na+ excretion
Urinary water excretion

Extracellular Fluid 
and/or Plasma Volume

                3 -�T�#

ا
��_�� #/9 ا
�B/- ا
0/.�- ا

Acute decrease in CO

Chronic decrease in TPR, normal CO
Mechanism(s) unknown

1��_��
5
�3 ا

ي ا
���ون         /"
ا

44
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ا
��رات
2
د�
م �
������ ا
���K #? ا�G.�س ا
� ا��
�O�F�C �1 ار���ع ا

وا
��ء 


�8ه� �
��"? أن �O��Qم 

� ?��O�

!� #�� ا��C�ا� F���?��"���5ا��1ر3- وا�


5 -B��Cدة ا�دو�-  ��C5 ? �1 أي���أن � NB�


B- ار���ع  ا
���ز���-ا
��رات     �C5 �1 رات��
ه� ا�آ%� ا���Qا5ً� ��? ا
������
� ا��
ا

   -�
0
ه� 5? ا
��رات ا

   ��Ä �1 إ�8اث إدرار -
�C1 ��4

�O�F�C �1 ا
WCج �
�F ا��5   

F�C�O�$  F5�G
#�� ا

F�C�O�$ �!
 ÅOG�
�1 �8ل ا 45

Lumen –
urine

Thick ascending
limb

Furosemide

Interstitium -
blood
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Thiazides

Lumen –
urine

Distal 
convoluted 

tubule

Interstitium -
blood

ا
��رات
�N�B ز��دة ا
�/[ �1 ا
�CPم�

� ���W.

م �1 ا����
.
�NB #��ر ا
�"F دوري�


م�����
.
�� ���
ز��دة ا
�CPم ا

ا
��9J ا
O"���? ؟�


ء��/
 ÅOG�
ا

�ء�.� -�CJ

�.��F ا

�>©A �5 ا
�CPم�

48
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α1ا�در����-�6�8ات ا
�O�W.0ت 

Drugs: prazosin (Minipres); terazosin (Hytrin)

�.�2G�α1  Ç ا
�O�W.0ت �
�C� �5 ا
 -B��� ������
� ا��
:��Q@ ا

(a)-�P�G�
إ��0ص �05و5- ا
(b) -ر���


ر��ي > �
�� ا�و#�- ا

د اC
إ��0ص ���ج ا
N/0 > إ��0ص ا

.
���"Cا� N/3 ع�O�� �1ا��� $

49

1.��_��
������ت -5
�3 ا
ا
��P�G-، ا
C�/- ا
�/�Oء ا
2.��_��

�- اÄ-  تW.0�O�

#��C�1α    -�Tآ�O1��� Åً� ا
�1 ا
C�/- ا
�/�Oء ا

3 . -�T�#


�� و#��T، إ��0ص ا
��0و5- ا
��_��ات #/9 ا
�B/- ا
0/.�- ا�
-�P�G�
ا

ا
��P�G- ا�در����- �6�81αات 

50
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Slide No  51


�6�Gت  -O�T�
1αا$����C$ت ا
.1������
� ا��
ار���ع ا

.2 Eا�
0
F.3 ا
F�C ا
�BاPheochromoytoma  (�8( �1 ورم ا


ـ3.�� E�O�

B- ا�C5 �1Ergot 


#��T- ا
�5Raynaud  -�P�G�Wز5- 4.
أو ا�1Èت ا

.5

#��T �ا
 prinzemetal )©��ق  (��K ا

ا��5اض ا
2C.� ا
O"�ي6.

.7  ?��©��
������ #�� ا
� ا��
ار���ع ا

.8-�
5�
������ ا
���ا�PJ�� �1اب ا
��E ا
� ا��
ار���ع ا

 ���
ا����G����2ث ا
�B#- ا�و
9 ازر3�3ً� وه.
�ً� �1 ا


م  �

.�ء ���0ار 6��� وا$����Cل F.3 ا�� Ç
��"? �N�B ذ

 -�Iآ��

دي ا
52���!�ت ( �8$ت اα                           (

Drugs: clonidine (Catapres), methyldopa (Aldomet)

1  .  ��_��
5
�3 ا
   -�#�Q�
ا
�B/- ا
2C.�- ا
    -�T�#

ا
��اآI ا
0/.�- ا

clonidine; direct a-2 agonist

methyldopa: “false neurotrans.” 

 V�.��2α   �1 -ا�در����CNS 
�ً�P�G5 دي

� ا�.%�

�G� ?5 ¨0��norepinephrineرا
ـ 

2  .��_��

�- اÄ

3  .  -�T�#

ا
��_��ات #/9 ا
�B/- ا
0/.�- ا

�� و#�NE  ---- < �Tإ��0ص ا
ـ � ----< ↓TPR

  ��
0
�- و���

دي ا
��P�G- 0��1¨ ا

�- ا�C1 ?5 ¨0�� ع�Q�
��.�V ا
�O�W.0ت   �1 ا
-�P�G�
ا�و#�- و����3¨ ا
��0و5- ا
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5��دات ا$����Cل.  5

4  .-�
4��
ا
��_��ات ��4 ا
�O�� IB# ،-T�!� ،E�
���ف ا

5���!�ت   -�Iآ��

دي ا
α �82$ت ا

6  . -��W# .�رات�ا#
�"F #�م ا
��Qر ا�ول، ا
ـ� �.�C� $methyldopa 

F5�G
ا
��Qر ا�ول #�� ا

  ]/�

ل إ
9 ا�G.�س ا
��ء واP�
)إ1�J- دواء �5ر ( �>دي ا$����Cل ا

53

cardio-selective: 
ββββ1111 blockers atenolol, metoprolol
ββββ1111 blockers with ISA acebutol
ββββ1111 + α+ α+ α+ α1111 blockers labetalol, carvedilol

cardio non-selective:
ββββ1111 + β+ β+ β+ β2222 blockers metiprolol, propranolol, 

nadolol
ββββ1111 + β+ β+ β+ β2222 blockers with ISA pindolol, bopindolol

b-adrenoreceptor antagonists

Note: Partial agonist activity (intrinsic sympathomimetic activity – ISA) - may 
be an advantage in treating patients with asthma because these drugs will 
cause bronchodilation; they have moderate (lower) effect on lipid metabolism, 
cause lesser vasospasms and negative inotropic effect
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  β ا�در����-�6�8ات ا
�O�W.0ت 
Drugs: propranolol (Inderal); metoprolol (Lopr  essor)
atenolol (Tenormin); nadolol (Corgard);pindolol (Visken)

1  . ��_��
5
ا�3 ا

QuickTime™ and a
Photo - JPEG decompressor

are needed to see this picture.

QuickTime™ and a
GIF decompressor

are needed to see this picture.

2  . ��_��

�- اÄ
β ا�در����-��CآO5 �ً�O1��� Å�W.0ت  

¨0�� ↓ ↓ ↓
0
ة •
ا
0/.�-  ا
��2/0-ا
•N/0

ا�� ا�
•N/0
���ج ا
•  N/0
O2 ا
ـ5�P/.�ت ا

• -�/"
��Gر ا
���? 5? ا

دي                         •
��.�V ا
B!�ز ا
2C.� ا

55

ا�در����-�6�8ات ���� 

3  .  -�T�#

ا
��_��ات #/9 ا
�B/- ا
0/.�- ا

a. Cardiac-- ⇓⇓⇓⇓ HR, ↓↓↓↓ SV⇒⇒⇒⇒ ⇓⇓⇓⇓ CO

b. Renal-- ⇓⇓⇓⇓ Renin ⇒⇒⇒⇒ ⇓⇓⇓⇓ Angiotensin II ⇒⇒⇒⇒ ⇓⇓⇓⇓ TPR 

5��دات ا$����Cل.  5
3/.�-، �1ط �P� -���O8ءةر�
، داء �"�ي، 

4  .-�
4��
ا
��_��ات ��4 ا
 ،�O�� IB#ءة�P�  �!B
NC� ،-�./3، #�م �F�G ا

56
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ا����C$ت �6�8ات ����  

������
� ا��

B- ار���ع ا�C5 �1 ر ا�ول��Q
أدو�- ا

ا
��9J ا
�� ?���2��Oع 3/.� �

ا
��9J ا
���Q� ?���2ق ا
�2ر�

� ?���2�
��ءا
��9J ا�0/.�-  ��8
ا
C�/- ا

��Oا�� ?�P.
ا
��9J ا
�� ?���2�5�Q- ا

� 

57


�6�Gات ���� -�
4��
ا
��_��ات ��4 ا

�NC�
� ا�����2  ��J ط
ه.
وه?�

ش رؤ�-���
زآ�م�
�-�O�� م �3رة�#
�]��
�?5I5 N/3 ر
23
��Pءة 3/.�-�
�-Tوذ5- ر
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ا�در����-  βو  �6�8αات 

��_��
�6�8αات 5
�3 ا
prazosin  

  �6�8βات 
atenolol 

-�./0

ا�� ↑ ا
C�/- ا�

ا�� وا
�0رة  ↓ )��_�� C5��ل(ا�
ا
-�2/0�
ا

�./0
↓-ا
�F0 ا

-�
5�

�� و#��Tا�و#�- ا��T�#0.@ و�

-�.20
�0/¨ار��Qء C5��لا
C�/- ا
�/�Oء ا

 Í/%�
���.�Vوا
��2ة ا
�%���ا�.%�

59

αααα1-antagonist _____

ββββ1-antagonists --------
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/ـا�دو�- ا
���دة  Angiotensin II    

2. Ang II Receptor antagonists
losartan (Cozaar); 
candesartan (Atacand); 
valsartan (Diovan)

1. Angiotensin Converting
Enzyme- Inhibitors

enalopril (Vasotec); 
quinapril (Accupril); 
fosinopril (Monopril); 
moexipril (Univasc); 
lisinopril (Zestril, Prinivil); 
benazepril (Lotensin); 
captopril (Capoten)

Ang I

Ang II

ACE

↓

↓

ACE

Ang II

Renin

Angiotensinogen

Ang I
AT1

AT2

Lung

VSM

Brain

Kidney

Adr 

Gland
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3 .-�T�#

ا
��_�� #/9 ا
�B/- ا
0/.�-  ا


/ـا�دو�- ا
���دة  Angiotensin II    

QuickTime™ and a
GIF decompressor

are needed to see this picture.

Volume
Aldosterone
Vasopressin

CO

Angiotensin II

Vasoconstriction

TPR

SymNS

HR/SV
Angiotensin II
Norepinephrine

CO

SymNS

↓

↓

↓

↓

↓

↓

↓

↓
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-�
4��
ا
��_��ات ��4 ا

%  20- 10دوام ا
�COل �1 �
5? ا
�G$ت

�������
� ا��
ه.
ط ا


م�1ط �����
ا
�م �

23
ر آ/
ي�

�-�O�B

¥��- ا
ا�PJاب ا

�-�T�#وذ5- و

5��دات ا$����Cل

�F5�G
ا
65

 ++Caا
ـ�6�8ات ��3ة 
Drugs: verapamil (Calan); nifedipine (Procardia); 

diltiazem (Cardizem); amlodipine (Norvasc)

2 .��_��

�- اÄ
�6�8
��0ة ا
ـ Ca++ 

¨0�� /¨/0�
���� ا

3  .-�T�#

ا
��_�� #/9 ا
�B/- ا
0/.�- ا
ار��Qء ا�و#�-            
            -�/"

#�º- ا
إ��0ص ا
��0و5- ا

  1 .��_��
5
�3 ا
 -�T�#

ا
C�/- ا
�/�Oء ا

K+
Ca++Na+

66
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 ++Caا
ـ�6�8ات ��3ة 

5��دات ا$����Cل.  5 

F5�G وا
���C� ،�J ا8���ء ا
C�/- ا
0/.�-ا23
ر N/3 إ8����0، 

6  .-��W# .�رات�ا#
verapamil   �5 F©ا��3/.�- � -O�T�

ز��ات��_��ا�V ا"�/�
ا
0/.�- ا
nifedipine   ل�P� Vا���_�����
5? �
ا�� ا
N/0  �ت�ا ��I� أن ?"�� ، Å�Tر F"��

                               )�ً���"Cا�(
        diltiazem  N/0
�����_��ا��P� Vل ا
9 ) ��
��0د�� ا
".��ة( �ت�وا
، ��"? أن �>دي إ

                             ���P� �28ر أذ���

 4  .-�
4��
ا
��_��ات ��4 ا

د�-، �6اع، دوار، وذnifedipine       -�P�G5 -5 ا
ـ

�- ا
�B/- ا�C1 ��I�

67


#��T- ا
�PQة 
�O�F�C �1 ا$�PJا��ت ا
0/.�- ا
 ������
� ا��
�1 ار���ع ا
  -�P�G�
��ا��? ا

�� ا�

-�T�#

��0¨ ا
��0و5- ا
ه� ا�دو�- ا
�Q��رة #�� ا
��9J ا
���Q� ?���2ق ا
�2ر

 -�/"
���2? �20
ر ا�

!� #�� ا��C�ا� ?"��
 �."
���2? �20
ر �1 ا�
�O�AG� F�Cر #�� ا

 -�
4��
Diltiazem:     ا
��_��ات ��4 ا (Cardizem SR)

� -�P�G5 -5وذ

#�م ا����م 3/.��

23
ر N/3 ا8�����0

�W�55-ز Stevens Johnson  �T��J ÅOGو�

:5��دات ا$����Cل                                                  
IIIو   �28IIر N/3 در�-  -                                                            

                                                           - ����
5�6- 3/.�- ا
23
ر N/3 ا8����0 -                                                           
3/.�- ]���ة ��Pءة -     
      - ������
� ا��
ه.
ط ا

68
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5
��Cت ا�و#�-
Drugs: hydralazine (Apresoline); minoxidil (Loniten); 

nitroprusside (Nipride); diazoxide (Hyperstat I.V.);
fenoldopam (Corlopam) 

1 .��_��
5
�3 ا - -�T�#

ا
C�/- ا
�/�Oء ا
2  .  ��_��

�- اÄ

minoxidil
diazoxide

hydralazine

fenoldopam
NO

nitroprusside

Ca++

Ca++Na+ K+

↑↑↑↑↓↓↓↓↓
DA

69

5
��Cت ا�و#�- ا
�.�]�ة Nitroglycerin - NO  ،Na nitroprussiate

    ًً��1�Cاً             إ��� ���� ��_��� �T�#

��©� ا
/�M ا�Å/5 ا

: ��/Ç ��_��ات ��4 4�5
�- آ%��ة 

��رآ- �5 ا
��رات و�6�8ات ����( ��O#ً� 3/.�ً� ووذ�5ت                                  �
) ا

Nitrovasolators release nitric oxide (NO)

activation of guanylate cyclase

[cGMP] 

stimulation of a cGMP-dependent kinase and a
decreased cytosolic [Ca+2]  

relaxation of vascular smooth muscle

HTA
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5
��Cت ا�و#�-

3  .-�T�#

ا
��_�� #/9 ا
�B/- ا
0/.�- ا
      -�/"

#��T- ا

�� و#��T، إ��0ص ا
��0و5- ا�

4  .-�
4��
ا
��_��ات ��4 ا
     ���"Cا� N/3 ع�O�

دي    

�- ا
B!�ز ا�C1  ز��دةhydralazine, minoxidil,diazoxide

 -.Tذhydralazine
�C[(minoxidil)ا��- 

 �����O
�� E�O�)(nitroprusside 

5��دات ا$����Cل. 5

6     .-��W# .�رات�ا#
Nitroprusside �
ر�� 01
�1 ا

HydralazineF5�G
5Ä? #�� ا

   diazoxideإ�PQ
� ا��

B- ار���ع ا�C5 �1 F�C�O� �1�C�
71

5
��Cت ا�و#�-
�-�
5�
ا
��0و5-  ← ↓�
�� ← ��©� ا
C�/- ا
�/�Oء �1 ا�و#�- ا

 -�P�G�

#��T- ا
ا

� N/0
��0¨ ا
F�G ا
.�Cي 1���� �1 23
ر ا

2
د�
م وا
��ء  �
��"? أن ��Gث ا�G.��ً� �1 ا

72



3/10/2014

37


م WC�5ت����
.
��3ة ا

Minoxidil

OG�K+  ?5VSMC? 5? ©�وج 

� ا
�PQ ا�O�F�C �1 ار���ع ��

ي أو 5�Wز5- ( /"
����ن ا
ا��Oاد ا
Conns     (


 ا�]�Cر �� V.��

73
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�0C/
ا�دو�- ا
�6�Gة 

Trimetaphan ?5 -�22Q�

.C@ ا
�Bا�8ت ا ���G�
9 01� �1 اPC�

ر��
���� ا


رو��تا�دو�- 
�6�Gة �/
  ا�در����- 

Debrisoquine

75

  ������
� ا��/
 -�1�Q

��ت ��_�� ا�دو�- اÄا�3 و
�
 I�
5
 �����
ا

3. αααα-2 agonists
4. b-blockers

Receptor antag.
2. a-antag.
5. ang II antag.
7. Vasodilators
6. Ca++ antag.

1. Diuretics
4. b-blockers

Other- 5. ACE inhibitors
Lung, VSM, Kidney, CNS

76
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CHOIX DU TRAITEMENT ANTIHYPERTENSEUR EN CAS DE SITUATIONS 

PARTICULIERES

( Choix basé sur des essais contrôlés)

Indications spécifiquesIndications spécifiques
Classes thérapeutiques Classes thérapeutiques 

préférentiellespréférentielles

Sujet âgé, hypertension 
systolique

� Diurétique thiazidique 

� Inhibiteur calcique dihydropyridine 
de longue durée d’action

- Néphropathie diabétique 
(type 1) à partir du stade de 
microalbuminurie

� IEC ou ARA2

� Diurétique thiazidique

� Diurétique de l’anse (si IR sévère)

- Néphropathie diabétique 
(type 2) à partir du stade de 
microalbuminurie

� ARA2 ou IEC

� Diurétique thiazidique

� Diurétique de l’anse (si IR sévère)

Néphropathie non diabétique
� IEC ou ARA2

� Diurétique thiazidique

� Diurétique de l’anse (si IR sévère)

CHOIX DU TRAITEMENT ANTIHYPERTENSEUR EN CAS DE SITUATIONS 

PARTICULIERES

( Choix basé sur des essais contrôlés)

Indications spécifiquesIndications spécifiques
Classes thérapeutiques Classes thérapeutiques 

préférentiellespréférentielles

Cardiopathie post IDM
�� IECIEC

�� BêtaBêta--bloquantbloquant

Maladie coronarienne

�� BêtaBêta--bloquantbloquant

�� Inhibiteur calcique de longue duréeInhibiteur calcique de longue durée

d’actiond’action

Insuffisance cadiaque systolique

�� Diurétique thiazidiqueDiurétique thiazidique

�� Diurétique de l’anseDiurétique de l’anse

�� IEC (IEC (11ère intention ) ou ARAère intention ) ou ARA2 2 (en (en 

cas d’intolérance IEC)cas d’intolérance IEC)

�� BêtaBêta--bloquantbloquant

�� AntialdostéroneAntialdostérone ((aux stades III et IVaux stades III et IV

de la NYHA)de la NYHA)

Hypertrophie ventriculaire gauche
�� ARAARA22

�� Diurétique thiazidiqueDiurétique thiazidique

Antécédents d’Accident Vasculaire 
Cérébral

�� Diurétique thiazidiqueDiurétique thiazidique

�� Diurétique thiazidique et IECDiurétique thiazidique et IEC
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 ���
ا���1�Cار���ع ا
� ��J أو �T�!�

 ا�C
E/5 زT.120�0≥ إ�.�C����Oف ���V أذ�- �1 ا

� F�C�O� E�
���0ار  clonidineأو ) ��#- captopril )25-50 Ò/5/1 -2 ا
ـ5? ���� ا
 �T��0,2  E_ Ò/50,1  Ò/5 / ¦G� ���O.�$ا ���
E/5 زT.�0 أو  #��110- 8�9 �!.� ا

�C�0,7 Ò/5 ا����Cل 

�Nitroglycerine   �C� F�G�

ر اP��24–48 -#��

�Nitroprusside  / 9
������، �O�N/0 إ
� ا��
����ن، �NB �5ا3.- ا
ا
thiocyanate ) -C�/�cyanide   ( 
��م �V����C5 NB �1 ا
�F2  إذا  O5�N/0وه


/���ء  72> ا��F�C ا
�واء 
���ة   ÅOG� 
��#- وه

�Corlopam )felodopam ( ة ��23ة���
 F�C�Oر�� و�

وه
  ��Oب �1 ا

/�O�W.0ت  V��� D1 ا
�و��5-�����5


9J�5 ��# V ا
Iرق���C�ر آ/�- و���� ا�

د 23�
� F�C�O� أن ?"��
79

��وط  
������ C� �1@ ا
� ا��

B- ار���ع ا�C5
ا
��ا01-

N/0
23
ر ا
ACE inhibitors
Diuretics

-�./0
إ8���ء ا
C�/- ا
b-blockers
ACE inhibitors


��9J ا
O"���?ا
ACE Inhibitors
AVOID- b-blockers

� ا�J�.0�$ ا
��ICل ��
)ا
��9J ا
���O? ( ار���ع ا
Diuretics preferred

calcium channel antagonist

80
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'&%ر ا�#"! 
ACE Inhibitors

©��ق ا
�2ر
b-blocker

Calcium channel antagonists


��
ا
Ca++ channel blockers
AVOID- b-blockers 

F�G
ا
α-Methyldopa

  
��

�C DEم و'A ا@?<=�ل ا��واء ا�9�78 �"456 ا���
ا�=�LE8 MGHة C  !�K%دة اIرGH�ع             

��وط ا
��ا01-
������ C� �1@ ا
� ا��

B- ار���ع ا�C5

81

Logical Combinations

Diuretic ββββ-blocker CCB
ACE 

inhibitor
αααα-

blocker

Diuretic - ���� - ���� ����

ββββ-blocker ���� - ����* - ����

CCB - ����* - ���� ����

ACE inhibitor ���� - ���� - ����

αααα-blocker ���� ���� ���� ���� -

* Verapamil + beta-blocker = absolute contra-indication 

82
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Stratégie d’adaptation 
du traitement médicamenteux

monothérapie 
ou une association fixe à doses faibles

Bithérapie 
(réponse PA insuffisante)

Trithérapie 
(comportant au moins un diurétique thiazidique)

(réponse tensionnelle insuffisante)

4 semaines

4 semaines

Sujet âgé - traitement

� > 80 ans : ne pas proposer de restriction sodée.

� En dehors des cas particuliers

� diurétiques thiazidiques 

� ou les inhibiteurs calciques (DHP) de longue durée d’action 

� Surveiller :

� tolérance clinique (hypotension orthostatique)

� tolérance biologique (créatinine, DFG, kaliémie,
natrémie )
� lors de l’initiation du traitement,

� puis au minimum deux fois par an

� et à l’occasion de pathologies intercurrentes.

� > 80 ans ne pas dépasser plus de 3 antihypertenseurs
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Sujet diabétique
� La réduction de la PA diminue l’incidence :

� complications micro- et macrovasculaires ou leur aggravation

� Objectif : PA < 130 / 80 mmHg

� Surveiller :
� FO, microalbuminurie / ans

� En première intention :
� les 5 cinq classes thérapeutiques (IEC, ARA II, diu thiazidique, 

BB cardiosélectif, inhibiteur calcique)

� Si microalbuminurie :
� IEC ou ARA2

� Polythérapie est souvent nécessaire

α 1 
bloker

Calcium 
antagonist

ACE I β
bloker

diuetic

 /+- + +  /+- + ?��O�
ا

+ +  /+-  /+- + ا
�Cق ا��
د

 /+- +  /+- +  /+- ©��ق ا
�2ر

 /+- - + +  /+- ا
C�/- ا
�C�   -�./0ا8���ء

 /+- - + - +  N/0
ا8$�23���0
ر ا

 /+-  /+- + C C ا
�اء ا
O"�ي

+ + + -  /+- ر��
¥�ه�ة 

 /+- +  /+-  /+- - ا
��0س 

 /+- +*  /+- +  /+- 1
ق  E��
  ا
.���Pا�PJاب ا

 /+-  /+-  /+- C C 
م ا
�م G[ اب�PJا

 /+-  /+- /+- +  /+-   -0�0�
ا 86


