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 Epidemiology 
•Hypertension is the leading global risk factor for cardiovascular 

mortality and disability in adult women and men.

• Hypertension becomes progressively more common with advancing 
age, with a prevalence of >60% in people aged >60 years. 

•It is estimated that the number of people with hypertension will  
reach close to 1.5 billion in 2025.

•It is the most important modifiable risk factor for all-cause and CVD 
morbidity and mortality globally.

•Most patients with hypertension have essential or primary 
hypertension (90%-95%),  while an estimated (5%-10%) have 
secondary hypertension



Pathophysiology of Hypertension 



Hypertension-mediated organ damage and 
cardiovascular diseases
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•Systolic BP appears to be a stronger determinant of CVD 
risk than diastolic BP

•incremental pulse pressure is associated with an 
increased risk of CVD events, including coronary heart 
disease and heart failure

•non-dipping status is considered an independent 
cardiovascular risk factor, and has been associated with 
an increased risk of all-cause mortality in older 
hypertensive adults

• BP variability (short term & long term) is associated 
with higher risk of CVD events.



Hypertension & CVD Risk
•In many meta-analyses, the hazard ratios for CHD and 

stroke were between 
 * 1.1 and 1.5 for  SBP/DBP of 120–129/80–84 mm Hg 
versus <120/80 mm Hg 
  *1.5 and 2.0 for SBP/DBP of 130–139/85–89 mm Hg 
versus <120/80 mm Hg.

•CVD risk begins below thresholds used to define 
hypertension and the risk increases with higher blood 
pressure levels



Stroke mortality rate in each decade of age versus 
usual blood pressure at the start of that decade

 Ischaemic heart disease (IHD) mortality rate in 
each decade of age versus usual blood pressure at 
the start of that decade

A meta-analysis of individual data for one million adults in 61 
prospective studies
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Cardiovascular Risk Stratification
•Both guidelines recommend CVD risk assessment. 

•The ESC guideline:  Systematic Coronary Risk 
Evaluation 2 (SCORE2) tool to estimates 10-year risk of 
both fatal and nonfatal CVD events in adults 40-69 
years , Older Persons (SCORE2-OP), for adults ≥70 
years of age.

• The ACC/AHA guideline: the Pooled Cohort Equation 
(PCE) to estimate 10-year risk of fatal and nonfatal CVD 
events in adults 40-79 years of age



Conditions with  sufficient CVD risk
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Optional Tests  to improve CVD risk 
stratification



Preventing and Treating Elevated Blood 
Pressure and Hypertension
•The ultimate goal is to reduce CVD, to improve quality 

of life, and to prevent premature death. 

•Besides BP, other CVD risk factors need to be 
comprehensively addressed  
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Pharmacologic Management of Hypertension 
•There is a clear relationship between the intensity of BP 

lowering and the relative and absolute reduction in risk 
of CVD events for all adults, regardless of age, sex, prior 
CVD, diabetes, or AF.

•The higher the patient’s baseline absolute risk for CVD, 
the greater the net benefit from BP-lowering treatment 
and, at the population level, the lower the estimated 
number needed to treat (NNT).  



Blood pressure lowering for prevention of cardiovascular disease and death: a 
systematic review and meta-analysis  of 68 RCTs. Lancet 2016, Ettehad D, Emdin 
CA, Kiran A, Anderson SG, Callender T, Emberson J, et al. 







Meta-regression analyses of 48 trials, The Blood Pressure Lowering Treatment 
Trialists' CollaborationLancet, 2021



SPRINT 

 Primary end point: myocardial 
infarction, other acute coronary 
syndromes, stroke, heart failure, 
or death from cardiovascular 
causes.

the mean systolic blood pressure 
was 121.4 mm Hg in the 
intensive-treatment group and 
136.2 mm Hg in the standard-
treatment group
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 ‘the lower the better, but within reason’ paradigm



•The major drug classes with robust evidence for BP-mediated reduction 
in CVD events are ACE inhibitors, ARBs, dihydropyridine CCBs, 
diuretics (thiazides and thiazide-like diuretics such as 
hydrochlorothiazide, chlorthalidone, and indapamide), and beta-blockers

•The magnitude of BP reduction achieved with these main classes of BP-
lowering medications as monotherapy is similar overall

•beta-blockers are less effective than ACE inhibitors, ARBs, CCBs, or 
diuretics at preventing stroke, and have a higher discontinuation rate due 
to side effects.

•Clinical outcome evidence from trials for other BP-lowering drug classes, 
such as alpha-blockers, hydralazine, minoxidil, other potassium-sparing 
diuretics, and centrally acting agents, is less compelling and caution 
regarding adverse effects is warranted. 



.  Blood pressure lowering for prevention of 
cardiovascular disease and death: a 
systematic review and meta-analysis  of 68 
RCTs. Lancet 2016
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Combination Versus single drug treatment for 
Hypertension

•Combining drugs from different drug classes can have 
additive or synergistic effects and lead to greater BP 
reduction than increasing the dose of one drug.

       
•If combination BP-lowering therapy is pursued, single-

pill combinations are preferred.



 Table 3 shows that the sum of the average reductions in blood pressure with each drug 
used alone is close to the observed effect of the two drugs used in combination, indicating 
an additive effect.

Value of low dose combination treatment with blood pressure 
lowering drugs: analysis of 354 randomised trials, BMJ, 2003

https://www.bmj.com/content/326/7404/1427#T3




Side-Effect 
•In 33 trial arms two drugs together caused symptoms 

which was significantly lower than the value expected 
with an additive effect.

• One drug does not therefore potentiate the adverse 
effects of another.

Value of low dose combination treatment 
with blood pressure lowering drugs: analysis 
of 354 randomised trials, BMJ, 2003
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Conclusion 
•CVD risk begins below thresholds used to define hypertension 

and the risk increases with higher blood pressure levels

• BP lowering can significantly reduce major cardiovascular 
outcomes

 
•The major drug classes with robust evidence for BP-mediated 

reduction in CVD events should be used as first line agents.

•Combining drugs from different drug classes can have additive 
or synergistic effects and lead to greater BP reduction.

•The lower the BP the better.
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