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ñIt is generally forgotten that hyper- 

tensive vascular disease kills more 

people than cancer and AIDS com- 

bined.  But hypertension is a dull 

disease to most of us, and its cure 

does not excite as that of cancer 

does.ò Page, Modern Medicine 1988 



AN HISTORIC JOURNEY   

 

WE SOMETIMES FORGET 

WHERE WE HAVE BEEN  



  1677-1761 - Reverend 

Stephen Hales -1733 

developed a   method for 

measuring BP. He     

inserted  a brass tube into 

the  carotid artery of the 

horse & connected to a 

vertical glass tube -first 

arterial BP measurement 

recorded in feet of water 

in this case 8ft 3 inches. 

 First BP Measurement 



ĈRichard Bright 

Ĉ Link between 

hypertension/CVD 

and chronic renal 

failure in 1836 

 



ĈRiva Rochi invented 

the mercury 

sphygmomanometer 

in 1896 

 



Nokolai Korotkoff, 1905 

Ascultatory method of 

blood pressure measurement 



éRemedies suggested - ñwatermelon 

and cucumber seeds, mistletoe and 

garlicò - ñred meat and sex were 

forbidden.ò 

         Page, late 1940s 

 

WE SOMETIMES FORGET WHERE WE HAVE BEEN  

Treatment of Hypertension 



Treatment of Hypertension: 

Å Injection of typhoid bacilli 

Å Kempner Rice Diet 

Å Sympathectomy -Adrenalectomy 

Å Ganglion and peripheral blocking agents 

1940s - 1950s 



1949 

Dr. page, after trying pyrogen injections 

with some success in patients with 

malignant hypertension, stated that: 

ñI need hardly say this is an unpleasant  

treatment but considering the danger of  

the disease to the life of the patient it is 

a small price to pay for the benefits.ò 



Year  Treatment 

   

Non Drug Treatment 

 

1922 Strict low-sodium diet

   

  

1929 Lumbar  

             sympathectomy 

 

1930s -  

1950   Sedatives  

   

 

1944 Kempner rice diet 
 

 

    

HYPERTENSION TREATMENTS 

Year  Treatment 

 

Early Antihypertensive Drugs 

 

1930s Veratrum alkaloids 

 

1940s Thiocyanates 

 

1948 Antimalarials 

1949 Reserpine 

 Phenoxybenzamine 

    

1950 Ganglion blockers   

 

1951 Vasodilators 

       Monamine oxidase inhibitors 

 

1953 Central Alpha agonists   



 

Year       Treatment 
 

The Modern Era of Drug 

Therapy 

 

1957       Chlorothiazide 

 

1959        Peripheral 

        sympathetic nerve 

                    blockers 

 

1959        Aldosterone 

                    antagonists 

 

1962        B-blockers 
 

 

Year       Treatment 

 

1964        Loop diuretics 

 

1970        Alpha-beta blockers         

        Calcium channel         

          blockers 

 

1974         Nitroprusside        

 

1980         Angiotensin converting   

         enzyme inhibitors 

 

1990s            Angiotensin II 

          receptor blockers 

 

HYPERTENSION TREATMENTS 



Antihypertensive Therapy 1970s - 1990s 

1970s Alpha adrenergic inhibitors 

  Alpha-Beta blockers 

  Converting enzyme inhibitors 

1980s Calcium channel blockers 

1990s Angiotensin-II (AT 1) receptor  

  blockers 



Ca++  Antagonist 

Alpha Blocker  

Drug of choice   

Dr. Rx 

Rational 
Ganglionic  

blockers 

a2 - agonists 

Vasodilators  

Selection of Antihypertensive Drug 



Level of  blood pressure 

+ 
    Presence of other  risk factors for CVD 

       & target organ damage 

+ 
Coexisting diseases 

 

Antihypertensive Therapy 

1 

2 

3 

Selection of Antihypertensive Drug 



 Target organ damage/clinical CVD 

 
Å LVH - Heart failure - Angina - Prior MI  
   or revascularization   
 

Å Stroke or TIA  
 

Å Nephropathy 
 

Å Retinopathy    
 

Å Peripheral vascular disease 

Pharmacotherapy of  Hypertension 



      Diseases Attributable to Hypertension 

Hypertension 

Heart failure 

Stroke 
Coronary heart disease 

Myocardial infarction 

Left ventricular  

hypertrophy 

Aortic aneurysm 

Retinopathy 

Peripheral vascular disease 

Hypertensive  

encephalopathy 

Chronic kidney failure 

 

Cerebral hemorrhage 
 





Normal Heart Hypertensive Heart 

Thickening in walls  

of ventricle 

Consequences of High Blood Pressure 



Stroke 
Haemorrhagic 

Necrosis 
Cerebral Infarction 

Lacunar Infarct 

Subarachnoid Haemorrhage 



Benign  

Nephrosclerosis 

Leathery Granularity  

due to minute scarring 

Leathery Granularity 

Benign Nephrosclerosis 



Normal Retina Hypertensive 

Retinopathy 



2098 Franklin #24 

: 

ñDiabesityò 



2098 Franklin #25 



2098 Franklin #26 



Blood Pressure Classification 

     SBP                        DBP 

    mm Hg                mmHg 

 

Ĉ Normal 

 

Ĉ Prehypertensive 

                                     

Ĉ Stage 1 Hypertension 

 

Ĉ Stage 2 Hypertension 

 

 

  <120       and     <80 
   
120-139      or     80-89 
                                     
140-159     or     90-99 
 
   > 160      or      > 100 
 

JNC 7 



Goal Blood Pressure 

     SBP                        DBP 

    mm Hg                mmHg 

 

Ĉ Most patients 

 

Ĉ Diabetes  

                                     

Ĉ Chronic Renal Disease 

 

  < 140                < 90 
   
  < 130                < 80 
                                     
  < 130                < 80 
 
    
 

JNC 7 



Lifestyle Modifications 

Approximate SBP Reduction 

             mmHg 

   
ĈWeight reduction 

 
Ĉ DASH eating plan 

 
Ĉ Reduced Sodium Intake  
                                     
Ĉ Physical activity 

 

ĈModeration of alcohol 

  consumption 

 

5 ï 20 
 

8 ï 14 
 

2 ï 8 
  

4 ï 9 
 

2 ï 4 
 
 

JNC 7 



Treatment of 

Hypertension 
JNC 7 

Lifestyle 

Modifications 

Not at Goal Blood Pressure 

Initial Drug  

Choices 



Algorithm for  

Treatment of Hypertension 

JNC 7 

Initial Drug  

Choices 

ñExcellent clinical trial outcome data prove  

that lowering BP with several classes of drug,  

including ACE inhibitors,  angiotensin receptors  

blockers (ARBs),òbeta-blickersò, calcium channel 

blockers (CCBs) and thiazide-type diuretics 

will reduce the complications of hypertension.ò  



Algorithm for  

Treatment of Hypertension 

JNC 7 

Initial Drug  

Choices 

Without 

Compelling  

Indication (s)  

With 

Compelling  

Indication (s)  



Algorithm for  

Treatment of Hypertension 

JNC 7 

Initial Drug Choices 

Stage 1 Hypertension 140-159 / 90-99 mmHg     

Without Compelling Indication 

Thiazide-like diuretics for most, 

ACEI, ARB, BB or CCB  

May consider combination 



Algorithm for  

Treatment of Hypertension 
JNC 7 

Initial Drug Choices 

Stage 2 Hypertension  >160 / > 100 mmHg     

Without Compelling Indication 

2-drug combination for most 

Usually thiazide-like diuretic plus ACEI,  

or ARB, or  BB or CCB 



Algorithm for  

Treatment of Hypertension 

JNC 7 

Initial Drug Choices 

Without 

Compelling Indication (s) 

With 

Compelling Indication (s)  

Not at Goal Blood Pressure 

Optimize dosage or add additional  
drug until goal BP is achieved. Consider 

consultation with HNT specialist 



Not at Goal Blood Pressure (<140/90 mm Hg)  

(<130/80 mm Hg for those with diabetes or chronic kidney disease) 

Initial Drug Choices 

Drug(s) for the compelling 

indications  

Other antihypertensive drugs 

(diuretics, ACEI, ARB, BB, CCB)  

as needed 

With Compelling  

Indications 

Lifestyle Modifications 

Not at Goal  

Blood Pressure 

Optimize dosages or add additional drugs  

until goal blood pressure is achieved 

Consider consultation with hypertension specialist 

Stage 2 Hypertension  
(SBP >160 or DBP >100 mm Hg)  

2-drug combination for most (usually 

thiazide-type diuretic and  

ACEI, or ARB, or BB, or CCB) 

Stage 1 Hypertension 
(SBP 140-159 or DBP 90-99 mm Hg) 

 Thiazide-type diuretics for most  

May consider ACEI, ARB, BB, CCB,  

or combination 

Without Compelling  

Indications 

JNC 7 Algorithm for Treatment of 
Hypertension 

Chobanian et al. JAMA. 2003;289:2560-2572. 
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KNOW ME WELL 

×    My Good aspects 

 Fluid depletion, Na washout, Low cost 

 Improve CHF, Systolic function, Ca saving 

 Reduce LVH, Morbidity & Mortality 

×    My Bad aspects 

 Potassium washout, ŷ in Uric acid, ŷ Ca 

 Adverse on Lipids, Glucose control  

×    Donôt use me in 

 Gout, Hypokalaemia 

 Dyslipedemia, Uncontrolled DM 

DIURETIC 



Mechanism of action:  

 

= lower blood pressure by reduction of blood volume and by direct  

   vascular effect   

- inhibition of sodium chloride transport in the early segment of the distal  

  convoluted tubule ­ natriuresis, decrease in preload and cardiac 

  output  - renal effect 

- slow decrease of total peripheral resistance (raised initially) during  

  chronic treatment, suggesting an action on resistance vessels -   

  extrarenal effects 

 

  Diuretics 



KNOW ME WELL 

×    My Good aspects 

Improve Diastolic function, Systolic function 

 Control Proteinuria, Very favourable in DM 

 Improve Coronary Ischemia, Good on Lipids  

 Reduce LVH, Morbidity & Mortality 

×    My Bad aspects 

 Bradykinin accumulation, Angio-edema 

 Ÿ Serum K ,  

×    Donõt use me in 

 Pregnancy, Creatinine is > 3 mg%, 

 Bilateral Renal    Artery Stenosis, Angio-edema 

ACEI, ARB 



Renin-Angiotensin System  
 

Angiotensinogen""Ang I ""Ang II ""Ang Receptor 
       renin                ACE        binds to  

  

Ĉ Angiotensinogen produced and released by the 
liver 
 

ĈRenin produced by JG cells in response to 
glomerular hypoperfusion or changes in lytes 
 

Ĉ ACE produced mainly in pulmonary vasculature 
endothelium 
 

Ĉ Angiotensin II binds to its specific receptors in 
heart, brain, adrenal glands, kidneys, and vascular 
smooth muscle wall  



Renin-Angiotensin System 

Ĉ Alternate pathways in 
which Ang I is converted 
to Ang II independent of 
ACE. Enzymes that 
facilitate this include 
chymase, CAGE, and 
cathepsin G.  
 

Ĉ Angiotensinogen can be 
directly converted to Ang 
II by t-PA, cathepsin G, or 
tonin. 

 

Zitnay, Siragy. Mineral Electrolyte 

Metabolism. 1998. 





Renin-Angiotensin System 

 

Ĉ There are 2 types of receptors to which Angiotensin 
II binds, and the effects differ: 

 

Ĉ AT1 & AT2 

 

 



Oparil et al. Ann Intern Med 139:761-76, 2003. 

ANG II ANG II 



Renal-Angiotensin System 

Ĉ Pathways of AT-1 receptors 

thought to lead to protein 

phosphorylation  

Ĉ Pathways of AT-2 receptors 

thought to lead to protein 

dephosphorylation 

de Gasparo et al. Pharmacology Toxicology, 1998.  



ACE Inhibitors vs. AII Receptor Blockers 

Bradykinins Angiotensin I 

Angiotensin II Inactive peptides 

Angiotensin Converting 

Enzyme 

Vasoconstriction 

Hypertension 

     ACE Inhibitor 

         AII Receptor Blocker 


