
Mechanisms involved in regulation of BP & the pathophysiology of HTN 



Classification of office BP & definitions of HTN grades 



Devices for measurement of BP 



Office BP measurements OBPM 



Blood pressure during exercise 
          BP increases during dynamic and static exercise, and the increase is more pronounced for 

SBP than for DBP[99], although only exercise SBP can be measured reliably with noninvasive 
methods. The increase in SBP during exercise is related to pre exercise resting BP, age, arterial 
stiffness and abdominal obesity, and is somewhat greater in men than in women [100]. There 
is some evidence that an excessive rise in BP during exercise predicts the development of 
hypertension, independently from BP at rest [100]. There is currently no consensus on the 
normal BP elevation during exercise. According to a consensus document of the European 
Association of Preventive Cardiology, a BP above 220mmHg in male and 200mmHg in female 
measured at peak exercise during cycle ergometry warrants further clinical evaluation 
including ABPM[101]. Two interesting recent findings are that (i) the BP response to sub 
maximal exercise may have a greater prognostic significance than BP measured at peak [101] 
and (ii) exercise hypotension may also be a sign of an underlying CV disease [100]. 
Nevertheless, exercise testing is not recommended as part of the routine evaluation of 
hypertension because of various limitations, including lack of standardized methodology and 
definitions. The BP rise accompanying exercise should not discourage patients with treated or 
untreated hypertension from engaging in regular exercise, especially aerobic exercise, except 
in the presence of very high BP values (grade 3 hypertension). Regular exercise represents an 
important lifestyle intervention to chronically lower BP 



Home blood pressure monitoring ( HBPM ) 



Home blood pressure monitoring ( HBPM ) 



Ambulatory blood pressure monitoring ( ABPM ) 



Ambulatory blood pressure monitoring ( ABPM ) 



Comprehensive physical examination for hypertension 



Selected standard laboratory tests for 
work-up of hypertensive patients 



Assessment of hypertension-mediated 
organ damage (HMOD) 



HMOD in the heart 

         In hypertension, the heart is directly exposed to an 
increased load with consequent development of several 
structural and functional alterations, which are 
asymptomatic at an early stage but represent a potent 
risk factor for subsequent CV events, such as HF with 
HFpEF or HFrEF, AF, CAD, sudden death and also stroke. 
Preclinical or asymptomatic hypertensive heart disease 
includes LVH, LV geometric changes, impaired diastolic 
and systolic function, LA enlargement and greater 
incidence of arrhythmias. In clinical practice, most or all 
parameters indicatin hypertensive heart disease should 
be evaluated in a comprehensive examination, using the 
ECG and available imaging techniques 



Methods to assess LVH 



Criteria to define HMOD 



When to refer a hypertensive patient 
to a specialist or to hospital 



Lifestyle interventions 



Office BP thresholds for drug treatment initiation 



Office BP targets for drug treatment 



Recommendations of antiplatelet 
therapy in hypertension 



Treatment strategies in diabetes 



Treatment of hypertension in CKD 



Treatment strategies in patients with kidney disease 



Continued 



Obesity 

       Obesity and arterial hypertension commonly 
occur in the same patients and often have type 2 
diabetes has a third associated condition. 
Hypertensive obese patients may require more 
antihypertensive medications to have their BP 
controlled than non obese individuals and are 
more likely to exhibit treatment-resistant 
hypertension , and metabolic side effects of 
antihypertensive medications may be 
particularly relevant in this population. 



Role of nonpharmacological weight 
loss intervention 

      Lifestyle interventions aimed at reducing 

    body weight are recommended in patients 
with obesity and hypertension through low 
caloric diets and increased physical activity. 
Involvement in the treatment plan of 
dieticians may be helpful. 



Role of weight loss medications 

      Overall, weight loss medications should not 
be primarily prescribed for the management 
of hypertension in patients with obesity. 

    However, when prescribed for other reasons, 
BP reduction can be an added benefit 
depending on the drug class. 



Role of bariatric surgery 

      Considering the risks associated with surgery 
and the limited amount of data, bariatric 
surgery should not be considered primarily for 
the management of hypertension. However, 
improved BP control appears to be an added 
benefit in patients with obesity submitted to 
bariatric surgery. 



Hypertension management in obesity 



Obstructive sleep apnea ( OSA ) 

     Sleep disorders such as a reduction of sleep 
to <6 h per night are included in the list of risk 
factors for development of hypertension and 
increased CV risk. OSA can be found in a 
considerable number of patients with difficult-
to-treat or resistant hypertension , which 
favors this condition via multiple and complex 
pathophysiological mechanisms 



OSA continue 

       Hypertension mediated by OSA is often 
associated with MH, higher BP values during the 
night or nocturnal hypertension and a nondipping 
status. All major classes of  antihypertensive 
drugs can be used. BP reduction has been 
reported also with the use of MRAs. Continuous 
positive airway pressure (CPAP) application has 
been shown to induce small reductions (about 
3mmHg for) in office and 24 h SBP, the 24 h BP 
reduction including day-time and night-time BP 
values. 



Asthma 

      Hypertension and asthma are common 
diseases frequently encountered together in 
the same patient. Epidemiological studies 
indicate an increased prevalence of 
hypertension in asthmatic patients compared 
with patient without asthma . It has also been 
reported that hypertension is associated with 
augmented asthma severity, reduced lung 
function and reduced forced expiratory 
volume in 1 s (FEV1) as a marker of CV 
mortality, independent of the smoking history. 



Asthma continue 

     Obese patients with asthma experience more 
frequently severe exacerbations of the disease 
and a reduced response to asthma medications, 

     possibly via an increased production of pro-
inflammatory cytokines and systemic 

inflammation . The OSA syndrome is another 
asthma-related factor associated with 

hypertension and systemic inflammation. OSA 
was found to more prevalent in asthma patients 

as well as an independent risk factor for poor 
asthma control. 



Asthma continue 
      For the drug treatment of hypertension, CCBs 

appear to be particularly suitable, as they may favor 
bronchial smooth muscle relaxation. Among RAS 
blockers, ARBs should be preferred because of the 
risk of developing cough during treatment with 
ACEis, which may be particularly disturbing in 
asthmatic patients. It is recommended to avoid BBs 
for antihypertensive treatment in patients with 
asthma because the safety margin of these drugs is 
smaller than in chronic COPD, where BBs are safe. 
Treatment of asthma with beta-adrenergic agonists 
and corticosteroids may induce adverse CV effects by 
increasing heart rate and BP, 



Obstructive pulmonary disease (COPD) 

     Hypertension is the most common comorbidity 
in patients with COPD and both comorbidities are 
independently associated with increased risk of 
CV events. treatment of patients with COPD and 
CVD with both ß1-selective and nonselective BBs 
significantly lowered heart rate (about 8 bpm) 
and reduced all-cause mortality as compared 
with COPD patients with no BB treatment. 
Additionally, use of ß1-selective BBs, but not of 
nonselective ones, reduced COPD exacerbations. 
Thus, in COPD patients, hypertension and CVD 
should be treated, if tolerated with more ß1-
selective BBs, to reduce both mortality and COPD 
exacerbations . 



Gout and uric acid 

     The prevalence of hypertension in patients with gout is 
twice as high compared with patients without gout (36 
versus 17%), while hyperuricemia (with or without 
gout) can be found in more than one out of four 
hypertensive patients. Gout is clearly associated with 
an increased risk of CV events (including myocardial 
infarction and stroke). Prevention of gout by lowering 
serum uric acid with allopurinol or xanthine-oxidase 
inhibitors has been reported to be associated with a 
small BP reduction and achievement of serum uric acid 
level <6.0 mg/dl are recommended by recent 
guidelines on gout treatment. 



Gout and uric acid 

      Drugs used for the treatment of gout flares,  
i.e. colchicine, NSAIDs and corticosteroids, 
may negatively impact on BP values and 
control in hypertensive patients, which means 
that under these circumstances, both office 
and out-of office BP monitoring should be 
intensified. The recently reported preventive 
role of colchicine against atherosclerotic 
disease. 



Gout and uric acid continue 

      This is required also for the CV protective effect 
of reducing serum uric acid by antiuricemic 
agents, which has been suggested by earlier 
studies but recently denied by a RCT with 
allopurinol in patients with CAD. Serum uric acid 
level increases with the use of Thiazide/Thiazide-
like and loop diuretics. ACEis, ARBs, CCBs and BBs 
have no effect, although a reduction of kidney 
excretion of uric acid has been reported for BBs. 



Gout and uric acid continue 

        Among ARBs, losartan has been shown to reduce 
serum  urate levels through an uricosuric effect, with 
some favorable implications for CV outcome. Together 
with CCBs, losartan has also been shown to reduce the 
incidence of gout in hypertensive patients, regardless 
of the BP level, in a large nested case–control study. In 
line with other guidelines, these guidelines suggest to 
prescribe diuretics with caution in patients with gout 
but not to avoid them if diuretics are needed to 
achieve BP control. In general, physicians should try to 
use lower doses of diuretics because the effect of these 
drugs on serum uric acid is dose-related. 



Immune-mediated inflammatory diseases 

        Immune-mediated inflammatory diseases, 
including diseases such as rheumatoid arthritis, 
psoriasic arthritis or lupus erythematosus, are 
associated with an increased prevalence of 
hypertension that is often underdiagnosed and 
poorly controlled. Rheumatoid arthritis is 
associated with an increased risk of CV disease. 
Most of the currently used disease-modifying 
antirheumatic drugs do not seem to have 
substantial effects on BP. However, several other 
agents used in the symptomatic treatment of 
rheumatoid arthritis patients appear to raise BP. 



RA 

      NSAIDs and glucocorticoids raise BP and may 
cause clinically significant hypertension or 
impairment of BP control in treated hypertensive 
patients. BP should be lowered in rheumatoid 
arthritis as in the  general population, 
preferentially with CCBs and RAS inhibitors 
because of the evidence of an overactive RAS in 
this disease. Underlying diseases should be 
managed by reducing inflammation and by 
avoiding high doses of NSAIDs. 



Psoriatic arthritis 

      Psoriatic arthritis is associated with an increased 
cardiometabolic risk leading to an excess of CV 
disease. Psoriasis particularly if severe, may be an 
independent risk factor for atherosclerosis, 
myocardial infarction and stroke. Hypertension is 
prevalent in patients with psoriatic arthritis (20–
25%).Treatment recommendations,preferentially 
with RAS inhibitors and CCBs. 

        BBs may trigger or worsen psoriasis and should 
be avoided if possible or carefully used in the 
presence of compelling indications. 



Systemic lupus erythematosus 

     Patients with systemic lupus erythematosus 
have a higher burden of CV risk factors 
compared with the general population, and 
this is responsible for the high prevalence of 
premature CVD in the affected patients. In a 
recent meta-analysis, the relative risk of CVD 
was significantly elevated in patients with 
systemic lupus erythematosus compared with 
the general population. 



Glaucoma and hypertension 



Hypertension and its association with cancer 

      The association between hypertension and 
cancer is bidirectional with overlapping risk 
factors (e.g. unhealthy diet, alcohol intake, 
physical inactivity, smoking, increased BMI) and 
pathophysiological mechanisms (e.g. 
immunoinflammation and oxidative stress) 
involved in both conditions. Due to its high 
prevalence, preexisting hypertension is the most 
common comorbidity in patients with cancer, 
particularly in older patients, in parallel with the 
high prevalence of hypertension in the old age. 



Hypertension induced by cancer treatments 

     Anticancer drugs and adjunctive therapy used 
in oncology can induce de novo hypertension 
or contribute to worsening preexisting 
hypertension. BP monitoring and general 
management before start of cancer 
treatment. In patients with uncontrolled 
hypertension and BP values ≥180 mmHg for 
systolic and/or ≥110 mmHg for diastolic BP, it 
is notn recommended to initiate anticancer 
therapy. 


