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1.2 New aspects 

 Strengthening of the prognostic value of home blood pressure monitoring (HBPM) and of its role for diagnosis 
and management of hypertension, next to ambulatory blood pressure monitoring (ABPM).  

 Update of the prognostic significance of night-time BP, white-coat hypertension and masked hypertension. 

 Re-emphasis on integration of BP, cardiovascular (CV) risk factors, asymptomatic organ damage (OD) and 
clinical complications for total CV risk assessment.  

 Update of the prognostic significance of asymptomatic OD, including heart, blood vessels, kidney, eye and 
brain. 

 Reconsideration of the risk of overweight and target body mass index (BMI) in hypertension. 

 Hypertension in young people. 

 Initiation of antihypertensive treatment. More evidence-based criteria and no drug treatment of high normal 
BP. 

 Target BP for treatment. More evidence-based criteria and unified target systolic blood pressure (SBP) (<140 
mmHg) in both higher and lower CV risk patients.  

 Liberal approach to initial monotherapy, without any all-ranking purpose. 

 Revised schema for priorital two-drug combinations. 

 New therapeutic algorithms for achieving target BP. 

 Extended section on therapeutic strategies in special conditions. 

 Revised recommendations on treatment of hypertension in the elderly. 

 Drug treatment of octogenarians. 

 Special attention to resistant hypertension and new treatment approaches. 

 Increased attention to OD-guided therapy. 

 New approaches to chronic management of hypertensive disease. 

 

 



 The initial evaluation of a patient with 
hypertension should 

 1. confirm the diagnosis of hypertension 

 2. detect causes of secondary hypertension 

 3. Assess CV risk and end-organ damage 



Stratification of total CV risk in categories of low, moderate, high and very high risk according 

to SBP and DBP and prevalence of RFs, asymptomatic OD, diabetes, CKD stage or 

symptomatic CVD. Subjects with a high normal office but a raised out-of-office BP (masked 

hypertension) have a CV risk in the hypertension range.  
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Office blood pressure measurement 



 Electronic device 

 Multiple recordings 

 Quietened room 

 





Definitions of hypertension by office and out-of-office blood pressure levels 



Out of Office Blood Pressure Assessment 

• Ambulatory BP assessment 

• Home BP assessment 

• Correlation between these 2 modalities is fair to moderate! 



Clinical indications for out-of-office blood pressure measurement for  

diagnostic purposes 



Example of ABPs 



Case 1 

37 yr old male 

Well, semi-pro golfer. 

+ve family history of ischemic heart disease 

GP – BP=150/90mmHg, P=70 

Clinic BP – 150/100mmHg, both arms. Repeated after 10 

mins. 

 

ABPM applied 







Case 2 

 

56yr Chinese female. Borderline BP readings last 2 years 

Dyslipidemic 

 

GP – 146/94, 136/96, 164/102 over last 6 months 

Clinic – 156/98mmHg 

 

ABPM apllied 









Advantages of ABPM 

• Overcomes the variability seen in GP/clinic/hospital environments 

• Many measurements in a home/work environment 

• Allows greater buy-in / understanding from patients 

• Closely correlated to end-organ CV events (ARTEMIS STUDY) 

• Allows understanding of diurnal variation of blood pressure-dipper 

• / non-dipper. 

• Non-dippers strongly correlated with CVD events and end organ damage 

    LVH, IMT and CVD death 
 

 

 



Home BP recordings 

Morning and evening for 7 days 

Quiet room rested for 5 mins 

Arm and back supported with cuff at the level if the heart 

Logbook or preferrably electronic database (avoids editing by patient) 

Exclude first day of monitoring 

The Home BP is the average of all recordings of the 6/7 days 

 

BUT unlike ABPM does not give data : 

• during routine activities 

• during sleep 

To quantify short –term BP variability 

 

How Do You Do It? 



Home BP recordings 

Better than office BP at predicting CV events and more closely correlated to  

development LVH and CV morbidity and mortality 

• As good as ABPM for end-organ risk and CV events 

 



From Pickering, Hypertension 1992 
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Bobrie et al. JAMA 2004;291:1342-9 



White Coat and Masked Hypertension 

Both seen in 13% hypertensive population 

 

White Coat associations: age, female, non-smoking 

 

Masked hypertension associations: younger age, male, exercise 

Obesity, diabetes, CKD, family history of hypertension. 

CV events equate to true sustained hypertension. In diabetic patients  

Sustained nocturnal hypertension may occur leading to nephropathy 



 



 (A) Hippocrates 

 

 (B) Nikolai Korotkoff 

 

 (C) New York Insurance Company Actuaries in 
the 1920s 

 

 (D) The Framingham Study Group in 1961 



 



 (A) ALLHAT 

 

 (B) CAPPP 

 

 (C) STOP-Hypertension-2 

 

 (D) CAMELOT 



 



 Dietary salt restriction 

 Weight loss 

 DASH diet 

 Exercise 

 Limited alcohol intake 

 Vitamin D 

 Patient education 

 Smoking / NSAIDs 





Monotherapy vs. drug combination strategies to achieve target BP. Moving from a less intensive 

to a more intensive therapeutic strategy should be done whenever BP target is not achieved. 
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 The first    choice for initial therapy should be either a calcium-channel blocker or ACE 
inhibitor/ARB or a thiazide-type diuretic [chlorthalidone]. 

 If initial therapy was with a calcium-channel blocker or a thiazide-type diuretic and a second drug is 
required, an ACE inhibitor should be added.  If initial therapy was with an ACE inhibitor, a calcium-
channel blocker or thiazide-type diuretic should be added. 

 If treatment with three drugs is required, the combination of ACE inhibitor, calcium-channel blocker, 
and thiazide-type diuretic should be used. 

 If blood pressure remains uncontrolled on adequate doses of three drugs, physicians should consider 
adding a fourth and/or seeking expert advice. Consider use of Spironolactone. 

 If a fith drug is required, one of the following should be considered; a higher dose of a thiazide-type 
diuretic, the addition of another diuretic (careful monitoring is recommended), beta blockers, and/or 
selective alpha blockers. 

 Beta blockers are not a preferred initial therapy for hypertension.  However, beta blockers may be 
considered in younger people, particularly those with an intolerance or contraindication to ACE 
inhibitors and angiotensin II receptor blockers (ARBS), women of child-bearing potential, or patients 
with evidence of increased sympathetic drive. 

 In patients whose blood pressure is well controlled (ie< 140/90mm Hg) with a regimen that includes 
a beta blocker; long term management should be considered as part of their routine review.  In these 
patients, there is no absolute need to replace the beta blocker with an alternative agent. 

 With use of betablocker consider co-administraion with alpha bocker. 

   





Methods to improve adherence to physicians' recommendations 



• Should antihypertensive drug treatment be given to all patients with grade 1 hypertension when 

their CV risk is low-to-moderate? 

• Should elderly patients with a SBP between 140 and 160 mmHg be given antihypertensive drug 

treatments? 

• Should drug treatment be given to subjects with white-coat hypertension? Can this condition be 

differentiated into patients needing or not needing treatment?  

• Should antihypertensive drug treatment be started in the high normal BP range and, if so, in which 

patients? 

• What are the optimal office BP values (i.e. the most protective and safe) for patients to achieve by 

treatment in different demographic and clinical conditions?  

• Do treatment strategies based on control of out-of-office BP provide an advantage (reduced 

clinical morbidity and mortality, fewer drugs, fewer side-effects) over strategies based on 

conventional (office) BP control?  

• What are the optimal out-of-office (home and ambulatory) BP values to be reached with treatment 

and should targets be lower or higher in high risk hypertensives?  

• Does central BP add to CV event prediction in untreated and treated hypertensive patients? 

• Do invasive procedures for treatment of resistant hypertension compare favourably with the best 

drug treatment and provide long-term BP control and reduction of morbid and fatal events?  

• Do treatment-induced changes in asymptomatic OD predict outcome? Which measures—or 

combinations of measures—are most valuable? 

• Are lifestyle measures known to reduce BP capable of reducing morbidity and mortality in 

hypertensive patients? 

• Does a treatment-induced reduction of 24h BP variability add to CV protection by antihypertensive 

treatment? 

• Does BP reduction substantially lower CV risk in resistant hypertension? 

Gaps in evidence and need for future trials 



 Renal sympathetic denervation in patients with 
treatment-resistant hypertension: a randomised 
controlled trial 
 

 106 patients with resistant hypertension 

 Randomised to denervation or standard therapy 
 

 Results after 6 months follow-up 

 Mean 32/12 BP reduction in active group  

 cf. 1/0 BP increase in control group 

 

Lancet 2010 ; 376 : 1903-1909 









 More patients and longer follow-up 

 Further validate renal denervation 
 

 Symplicity HTN-3 underway in USA 

 530 patients, multicentre, prospective, single blind, RCT 

 

 



A/Prof I Patrick Kay, Middlemore, Auckland City, Mercy Hospitals 

Private Clincs: Apollo, Eastcare, Silverdale, Pukekohe 



 First-line agents will normalise BP in 30-50% 
patients with mild hypertension 

 Patient who is relatively unresponsive to one 
drug  almost 50% likelihood of becoming 
normotensive on a second drug 

 

 ? Resistant hypertension 

 ? Candidate for renal denervation 



Personal and family medical history 



Physical examination 

for secondary  

hypertension,  

organ damage 

 and obesity 



Laboratory investigations 











Major drug 

 combinations used in 

 trials of  

antihypertensive  

treatment in a step-up  

approach or as a  

Randomized 

combination 



Treatment strategies and choice of drugs 



• Should antihypertensive drug treatment be given to all patients 

with grade 1 hypertension when their CV risk is low-to-

moderate? 

• Should elderly patients with a SBP between 140 and 160 

mmHg be given antihypertensive drug treatments? 

• Should drug treatment be given to subjects with white-coat 

hypertension? Can this condition be differentiated into patients 

needing or not needing treatment?  

• Should antihypertensive drug treatment be started in the high 

normal BP range and, if so, in which patients? 

• What are the optimal office BP values (i.e. the most protective 

and safe) for patients to achieve by treatment in different 

demographic and clinical conditions?  

• Do treatment strategies based on control of out-of-office BP 

provide an advantage (reduced clinical morbidity and mortality, 

fewer drugs, fewer side-effects) over strategies based on 

conventional (office) BP control?  

• What are the optimal out-of-office (home and ambulatory) BP 

values to be reached with treatment and should targets be 

lower or higher in high risk hypertensives?  

• Does central BP add to CV event prediction in untreated and 

treated hypertensive patients? 

• Do invasive procedures for treatment of resistant hypertension 

compare favourably with the best drug treatment and provide 

long-term BP control and reduction of morbid and fatal 

events?  

• Do treatment-induced changes in asymptomatic OD predict 

outcome? Which measures—or combinations of measures—

are most valuable? 

• Are lifestyle measures known to reduce BP capable of 

reducing morbidity and mortality in hypertensive patients? 

• Does a treatment-induced reduction of 24h BP variability add 

to CV protection by antihypertensive treatment? 

• Does BP reduction substantially lower CV risk in resistant 

hypertension? 

Gaps in evidence and need for future trials 





 Introduction 

 Definitions 

 Pathophysiology 

 Risk factors 

 Primary versus Secondary  

 Complications 

 Treatment options 

 Studies / Evidence 

  . . .  ? Future developments 



 Common presentation to GP 

 National Health and Nutrition Examination 
Survey (NHANES) 2005-2008 USA 

 30% adults have hypertension 

 65 million individuals 

 Hypertension defined as: 

 Systolic BP ≥ 140mmHg 

 Diastolic BP ≥90mmHg 

 Taking antihypertensive agents 



Category Systolic BP Diastolic BP 

Normal <120 <80 

Prehypertension 120-139 80-89 

Stage 1 140-159 90-99 

Stage 2 >160 >100 

Seventh Report of Joint National Committee (JNC 7) 2003 
*Average of 2 or more readings at 2 or more visits  
*No antihypertensive agents, not acutely unwell 



Systolic BP >220 and diastolic BP >120 

 

 Hypertensive urgency: 

 Severe hypertension in asymptomatic individual 

 BP control over several days to weeks 

 

 Malignant hypertension: 

 Severe hypertension with acute end organ damage 

 Retinal haemorrhages, exudates or papilloedema 

 Hypertensive encephalopathy 

 

 







 Family history 

 Excess sodium intake 

 Excess alcohol intake 

 Obesity and weight gain 

 Physical inactivity 

 Dyslipidaemia 

 Vitamin D deficiency  



 Secondary hypertension 

 Primary renal disease 

 Oral contraceptives 

 Drug-induced 

 Pheochromocytoma 

 Primary aldosteronism 

 Renovascular disease 

 Cushing’s syndrome 

 Endocrine disorders 

 Obstructive sleep apnoea 

 Coarctation of the aorta 



(1) Heart 

 

(2) Brain 

 

(3) Kidney 

 

(4) Peripheral arteries 



 Hypertensive heart disease 

 Structural / Functional adaptations 

 Left ventricular hypertrophy 

 Congestive heart failure (systolic and diastolic) 

 Atherosclerotic coronary artery disease  

 Microvascular disease 

 Cardiac arrhythmias 







 Stroke 

 Second most frequent cause of death 

 ↑BP is the strongest risk factor for stroke 

 85% strokes are infarction 

 15% intracerebral or subarachnoid haemorrhage 

 Impaired cognition in aging population 

 Subcortical white matter ischaemia 

 Hypertensive encephalopathy 

 Failure of autoregulation 

 Headache, nausea, vomiting, neurological deficit 

 



 Target and cause of hypertension 

 Risk factor for CKD and ESRF 

 ↑BP  ischaemic changes glomeruli 

 Loss of autoregulation / GFR  glomerular 
hyperfiltration  further renal damage  
glomerulosclerosis 





 Contribute to the pathogenesis of hypertension 

 Target organ for atherosclerotic disease 



Non-pharmacologic (lifestyle) modification 

 

 

 

 

 

Drug therapy 





 Initial therapy: 

 

 Thiazide-type diuretics 

 ACE-inhibitors / ARBs 

 Calcium channel blockers 

 Beta blockers 



 Each agent is roughly equally effective at ↓ BP 

 Amount of BP ↓ important, not the drug choice 

 (assuming there is no indication for a particular drug) 

 

 

 

 2010 Guidelines - European Society of Hypertension / 
European Society of Cardiology 

 e.g. CAPPP, STOP-Hypertension -2, NORDIL, UKPKS 

 

 



 ALLHAT trial of monotherapy  

 

 ACCOMPLISH trial of combination therapy 

 

 HYVET study for hypertension in elderly 

 

 The Symplicity HTN-2 Trial for renal denervation 



 Antihypertensive and Lipid-Lowering 
Treatment to prevent Heart Attack Trial 

 41,000 patients 

 Randomised prospective study 

 55yrs + with hypertension and at least one 
coronary risk factor 

 Mean BP 146/84 

 

 
Hypertension 2003; 42:239 



 Randomised to 1 of 4 regimes: 

 Chlorthalidone 

 Amlodipine 

 Lisinopril 

 Doxazosin 

 

 Primary outcome:  

 combined fatal CAD and non-fatal MI 

 Secondary outcomes:  

 all cause mortality 

 stroke 

 combined cardiovascular events including CHF 

 

 



 Doxazosin arm discontinued in 2000 

Excess of heart failure events cf. chlorthalidone arm 

(Doxazosin 8.1% risk cf. Chlorthalidone 4.5%, RR 2.04) 

 

 Results 

 Mean follow-up 4.9years 

 Mean BP 146/80 – 135/75 

 Primary outcome -  

 Identical for chlorthalidone, amlodipine and 
lisinopril groups (6year rate 11%) 

 Secondary outcome -  

 All cause mortality – identical in the 3 groups 



 Seventh Report of the Joint National Committee 
on Prevention, Detection, Evaluation and 
Treatment of High BP (JNC 7) 2003  

 

 

  low-dose thiazides should be initial drug 
treatment of most patients with uncomplicated 
hypertension 



 Directly compared combination regimes 

 (2 drugs) 

 11,506 patients 

 Hypertensive, >55yrs and SBP >160mmHg 

 Randomised: 

 Benazepril / Hydrochlorothiazide 

 Benazepril / Amlodipine 

 

 

NEJM 2008 ; 359 : 2417-2428 

 

 

 



 Primary endpoint 

 Time to first event 

 Death, non-fatal MI, non-fatal stroke, hospitalisation 
for angina, resuscitation after cardiac event, 
coronary revascularisation 

 Trial started 2003 









 Trial terminated early (October 2007) 

 Mean follow-up 39 months 

 Cardiovascular morbidity / mortality was 
reduced by 20% with the ACE-I / CCB 
compared with the ACE-I / HCTZ 

 

“The benazepril-amlodipine combination was 
superior to the benazepril-hydrochlorothiazide 
combination in reducing cardiovascular events 
in patients with hypertension who were at risk 
for such events” 



 Treatment of Hypertension in Patients 80 years of 
Age or Older 

 ≥80 yrs with sustained systolic hypertension 

 Randomly assigned: 

 Indapamide +/- Perindopril 

 Or matching Placebos 

 Target BP 150/80 

 

 

NEJM 2008 ; 358 : 1887-98 



 1933 active treatment; 1912 placebo 

 Mean age 83.6 yrs 

 Mean BP 173/90 

 Follow-up for mean 4yrs 

 

 Treatment group: 

 30% reduction in rate of fatal / non-fatal stroke 

 21% reduction in rate of death from any cause 

 23% reduction in death from cardiovascular cause 

 64% reduction in rate of heart failure 





 Up to date online 

 www.hypertensiononline.org 

 www.symplifybptrial.com/ 

 Harrison’s principles of internal medicine.  

 15th Edition. McGraw-Hill. Braunwald, Fauci, Kasper, 
Hauser, Longo, Jameson.  

 Hypertension (Seminal Papers Presentation)  

 Dr Walter van der Merwe, North Shore Hospital 

 

http://www.hypertensiononline.org/
http://www.symplifybptrial.com/

