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pects of the Guidelines

tic value of home blood pressure monitoring (HBPM) and of its role for diagnosis
sion, next to ambulatory blood pressure monitoring (ABPM).

ance of night-time BP, white-coat hypertension and masked hypertension.
diovascular (CV) risk factors, asymptomatic organ damage (OD) and

mptomatic OD, including heart, blood vessels, kidney, eye and

ation of the risk of overweight a t body mass index (BMI) in hypertension.

on in young people.

antihypertensive treatment. More eviden sed criteria and no drug treatment of high normal

' treatment. More evidence-based criteria and unified target systolic blood pressure (SBP) (<140
igher and lower CV risk patients.

pach to initial monotherapy, without any all-ranking purpose.
ma for priorital two-drug combinations.

tended se 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.



remise

uation of a patient with

sis of hypertension

"t causes of se ary hypertension

s 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.

Blood Pressure (mmHg)

Other risk factors, High normal Grade | HT Grade 2 HT Grade 3 HT

S Cmaes SBP 130139 SBP 140159 SBP 160179 SBP 180
chicease or DBP 85-89 or DBP 90-99 or DBP 100-109 or DBP 2110

No other R igh i

High Risk High risk

High to

OD, CKD stage 3 or diabetes S i High risk High risk B Hih risk

Symptomatic CVD, CKD stage >4 or
diabetes with OD/RFs

BP = blood pressure; CKD = chronic kidney disease; CV = cardiovascular; CVD = cardiovascular disease; DBP = diastolic blood pressure; HT = hypertension;

Very high risk Very high risk

Very high risk

Very high risk

OD = organ damage; RF = risk factor; SBP = systolic blood pressure.

European
Heart Journal



Office blood pressure measurement

When measuring BP in the office, care should be taken:

* To allow the patients to sit for 3=5 minutes before beginning
BP measurements.

*+ To take at least two BP measurements, in the sitting position,
spaced 1-2 min apart, and additional measurements if the
first two are quite different. Consider the average BP if deemed
appropriate.

*+ To take repeated measurements of BP to improve accuracy in
patients with arrhythmias, such as atrial fibrillation.

* To use a standard bladder (12-13 ecm wide and 35 cm long),
but have a larger and a smaller bladder available for large (arm
circumference >32 cm) and thin arms, respectively.

* To have the cuff at the heart level, whatever the position of the
patient.

* When adopting the auscultatory method, use phase | and V
(disappearance) Korotkoff sounds to identify systolic and diastolic
BP, respectively.

* To measure BP in both arms at first visit to detect possible
differences. In this instance, take the arm with the higher value as
the reference.

* To measure at the first visit, BP | and 3 min after assumption of
the standing position in elderly subjects, diabetic patients, and in
other conditions in which orthostatic hypotension may be
frequent or suspected.

* To measure, in case of conventional BP measurement, heart rate
by pulse palpation (at least 30 s) after the second measurement in
the sitting position.
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pefinitions and classification of
office blood pressure levels
(MmMHQg)

Category Systolic Diastolic

Optimal <120 <80
Normal 120129 | andfor | 80-84
High normal 130139 Land.l’r;rr LES-EE’
Grade | hypertension 140-159 | andfor | 90-99
Grade 2 hypertension 160179 | and/or | 100109
Grade 3 hypertension =180 andlor | 2110

Isolated systolic hypertension and <90



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

Category Systolic BP Diastolic BP
(mmHg) (mmHg)

Office BP =140 andlor | 290
Ambulatory BP

Daytime (or awake) =135 and/or

Nighttime (or asleep) =120 and/or
24-h =130 andlor
Home BP =35 andlor




- |

Blood Pressure Assessment

atory BP asses:
P assessment ,
lon between these 2 modalities is fair to moderate!




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

Clinical indications for HBPM or ABPM

» Suspicion of white-coat hypertension

- Grade | hypertension in the office

- High office BF in individuals without asymptomatic organ
damage and at low total CV risk

* Suspicion of masked hypertension
- High normal BP in the office

- Normal office BP in individuals with asymptomatic organ
damage or at high total CV risk

» |dentification of white-coat effect in hypertensive patients

* Considerable variability of office BP over the same or different
visits

*+ Autonomic, postural, post-prandial, siesta- and drug-induced
hypotension

* Elevated office BP or suspected pre-eclampsia in pregnant
women

* |dentification of true and false resistant hypertension
Specific indications for ABPM

* Marked discordance between office BP and home BP

» Assessment of dipping status

+ Suspicion of nocturnal hypertension or absence of dipping, such
as in patients with sleep apnoea, CKD, or diabetes

* Assessment of BP variability







Ischemic heart disease
, P=70
, both arms. Repeated after 10
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AMBULATORY BLOOD PRESSURE REPORT \
Dr P Kay

;SslibﬁTech' e

Patient Name: Patient ID: gay9355 Test Date: 02-Nov-2012
Interpretive Summary

[‘Based upon ESH and AHA recommendations, the ABPM data suggests
} « Normal 24 hour SYS and DIA pressure (129/77 mmHg)
|+ Normal awake SYS and DIA pressure (134/83 mmHg) |
+ Normal asleep SYS and DIA pressure (119/67 mmHg) |
1st hour max (147/100 mmHg) and available literature suggest white coat syndrome.
Asleep dip is 10.8% SYS and 19.3% DIA, Dipper (normal)
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Period Time Samples Mean Sys Mean Dia Mean HR BP Load Sys  BP Load Dia
mmHDg mmHg BPM % %
(+/- Std.Dev.)  (+/-Std.Dev.) (+/- Std.Dev.)
Overall 17:12-15:44 (22:32) 28 129 (13.9) 77 (13.2) 53 (4.9) 32 21
Awake Period 07:00-22:00 19 134 (9.5) 83(9.3) 52 (5.6) 26 21
Asleep Period 22:00-07:00 9 119 (17.1) 67 (14.0) 53 (3.4) 44 22
White Coat Period 17:12-18:12 (1stHr) 2 100 100
Maximum 147 100 47 - -
Mean 146 98 46 - -
Asleep Dip: Sys = 10.8% Dia = 19.3%
Current Medications AL
.
Physician Interpretation By
Referring physician: Interpreting physician:
Signature Date Signature Date

Ambulatory Blood Pressure report: Oscar 2 Copyright 1998 - 2007 SunTech Medical, Inc. Page 10f 6




\ ' AMBULATORY BLOOD PRESSURE REPORT

S*BunT h
Patient Name: s/ Patient ID: 14 october 2 Test Date: 13-Oct-2010
Interpretive Summary 5
[‘Based upon ESH and AHA recommendations, the ABPM data suggests

« Optimal 24 hour SYS and DIA pressure (120/72 mmHg)

« Normal awake SYS and DIA pressure (131/80 mmHg)
« Optimal asleep SYS and DIA pressure (94/55 mmHg)
1st hour max (150/92 mmHg) and available literature suggest white coat syndrome.
Asleep dip is 28.0% SYS and 31.9% DIA, Dipper (normal)

| mmHg-bpm
160
150 — . e it 2
140 - - : A : 5 : — — S
ss Tr G D ‘ .
‘ 1204
1104 e R N A P S
100 4 . o 3 |
90 7 B
‘ . :
| 70 l
60
‘ 50
| 40
| B0 T T e =TT T v T+ T T T v 17 T+ 1T T 71T |
20 21 2 23 © 1 2 3 4 5 B Fa e 8 10 AT 12 9 4 15 160 A7 18 39
Time
| Period Time Samples Mean Sys Mean Dia Mean HR BP Load Sys  BP Load Dia
mm| mmHg BPM % %
(- Stdj?ev.) (+/-Std.Dev.)  (+/- Std.Dev.) |
Overall 19:07-19:07 (24:00) 33 120 (20.7) 72(14.4) 89 (10.7) 18 6
Awake Period 07:00-22:00 23 131 (11.3) 80(8.3) 94 (7.8) 22 9
Asleep Period 22:00-07:00 10 94 (13.1) 55 (7.7) 79 (9.6) 10 0
| White Coat Period 19:07-20:07 (1stHr) 3 67 33 ‘

Maximum 150 92 95 - -

Mean 146 89 94 - -
Asleep Dip: Sys = 28.0% Dia=31.9% LA vl o)
Current Medications B e

.
Physician Interpretation
Referring physician: Interpreting physician:
Signature Date Signature Date

Ambulatory Blood Pressure report: Oscar 2 Copyright 1998 - 2007 SunTech Medical, Inc. Page 10f6




female. Borderline BP readings last 2 years

6, 164/102 over last 6 months

apllied



AMBULATORY BLOOD PRESSURE REPORT

* . Dr P Kay
SunTech’

Patient Name: y Patient ID: 24.08.1956

Interpretive Summary

Test Date: 20-Jul-2010

[ Based upon ESH and AHA recommendations, the ABPM data suggests =1
« 24 hour SYS and DIA hypertension (160/97 mmHg) \
- Awake SYS and DIA hypertension (169/103 mmHg)
« Asleep SYS and DIA hypertension (141/83 mmHg)

Asleep dip is 16.6% SYS and 19.9% DIA, Dipper (normal) |
| mmHg-bpm |
| 200 —
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180 —
170 —
160 —
150 —
140 -
130 —
120
110
100 —
a0 - e
80 -
70
60
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[ Period Time Samples Mean Sys 3 Mean Dia Mean HR BP Load Sys  BP Load Dia |
| mmHg mmHg BPM % %
(+/-Std.Dev.)  (+/-Std.Dev.) (+/- Std.Dev.) |
| Overall 17:09-17:46 (24:37) 22 160 (18.5) 97 (13.9) 67 (4.4) 100 77 |
| Awake Period 07:00-22:00 15 169 (14.9) 103 (11.0) 69 (4.4) 100 87
Asleep Period 22:00-07:00 0 141 (6.7) 83(7.8) 64 (3.0) 100 57
White Coat Period 17:09-18:09 (1st Hr) 2 100 100
Maximum 187 123 65 - =
Mean 182 120 64 - =
Asleep Dip: Sys = 16.6% Dia = 19.9% Das]
Current Medications
'

Physician Interpretation

Referring physician: Interpreting physician:

Signature Date SiEature Date B L

Ambulatory Blood Pressure report: Oscar 2 Copyright 1998 - 2007 SunTech Medical, Inc. Page 10f6




AMBULATORY BLOOD PRESSURE REPORT
Dr P Kay

SﬁTech’

Patient Nam

Interpretive Summary

Patient ID: bny5322

Test Date: 16-Sep-2011

Based upon ESH and AHA recommendations, the ABPM data suggests
« 24 hour SYS and DIA hypertension (143/90 mmHg)
« Awake SYS and DIA hypertension (151/98 mmHg)
« Asleep SYS and DIA hypertension (125/73 mmHg)
| Asleep dip is 17.1% SYS and 25.8% DIA, Dipper (normal)

mmHg-bpm
180 2
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Period Time Samples Mean Sys Mean Dia Mean HR BP Load Sys  BP Load Dia |
| mm| [? mmHg BPM % %
| (+/- Std.Dev.)  (+/-Std.Dev.)  (+/- Std.Dev.)
Overall 15:27-16:40 (25:13) 29 143 (18.5) 90 (15.3) 78 (8.6) 76 62
Awake Period 07:00-22:00 20 151 (15.8) 98 (10.6) 80 (8.0) 80 80
Asleep Period 22:00-07:00 9 125 (9.0) 73 (7.6) 73 (8.6) 67 22
White Coat Period 15:27-16:27 (1st Hr) 1 100 100
Maximum 185 113 76 - -
185 113 76 = -

Mean
Asleep Dip: Sys = 17.1% Dia = 25.8%

Current Medications

Physician Interpretation

Referring physician: Patrick Kay Interpreting physician: Patrick Kay

Signature Date STgnalure [5ate

Ambulatory Blood Pressure report: Oscar 2 Copyright 1998 - 2007 SunTech Medical, Inc.

Page 10f6
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AMBULATORY BLOOD PRESSURE REPORT
Dr P Kay

Patient Name:

Patient ID: 22.04.1970

Test Date: 15-Feb-2013

Interpretive Summary

Based upon ESH and AHA recommendations, the ABPM data suggests
+ 24 hour SYS and DIA hypertension (143/90 mmHg)
+ Awake SYS and DIA hypertension (152/95 mmHg)
« Asleep SYS and DIA hypertension (127/81 mmHg)

Asleep dip is 16.4% SYS and 14.6% DIA, Dipper (normal)
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Period Time Samples Mean Sys

H
(+1-Std Dev.)

MeanDia  Mean HR
BPM

BP Load Sys
mmHg %
(+/- Std.Dev.)  (+/- Std.Dev.)

BP Load Dia
%

Overall

Awake Period

Asleep Period

White Coat Period
Maximum
Mean

08:44-07:43 (22:59)
07:00-22:00
22:00-07:00

08:44-09:44 (1st Hr)

28
18
10
2

143 (16.7)
152 (13.2)
127 (8.2)

175
166

90 (12.4)
95 (10.5)
81(10.5)

13
110

71(10.2)
77 (5.4)
60 (6.0)

79
76

Asleep Dip: Sys = 16.4% Dia = 14.6%

Current Medications

Physician Interpretation

Referring physician:

Signature

Ambulatory Blood Pressure report: Oscar 2

Interpreting physician:

Date

Signature

Copyright 1398 - 2007 SunTech Medical, Inc.

Date

Page 10f6




Advantages of ABPM

ity seen in GP/clinic/hospital environments
‘home/work environment

nding from patients

events (ARTEMIS STUDY)
lation of blood pressure-dipper

correlated to end-or
nderstanding of diurnal v
er.

s strongly correlated with CVD events and end organ damage
and CVD death




Home BP recordings

. he level if the heart
o preferrably electronlc database (avoids editing by patient)
st day of monitoring '

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

> ABPM does not give data :
utine activities

~To quantlfy short —term BP variability



BP recordings

Ing CV events and more closely correlated to
ity and mortality
iIsk and CV events



/relying on manual office
on white coat and n

Masked
Hypertension

0od pressures misses out
ed hypertension

True

hypertension

135

True
Normotension

White Coat

Hypertension

140

|
160

ual Office BP mmHg

180

200

From Pickering, Hypertension 1992



e proglwals'- masked hypertension

White coat Uncontrolled Masked
24/656 41/462 236/3125

Bobrie et al. JAMA 2004;291:1342-9



oat and Masked Hypertension

ertensive population

e, female, non-smoking

hypertension S: younger age, male, exercise
, diabetes, CKD, fami of hypertension.
ts equate to true sustained hypertension. In diabetic patients

d nocturnal hypertension may occur leading to nephropathy







York Insurance Company Actuaries in

The I ramingham Study Group in 1961



hat was the largest
Antinypertensive drug trial ever
conducted?
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1armacologic therapy

DASH-

Dietary Appmches to Stop Hypertenstion

For A DASH Diet (For 1 400 Calowien)
Dty Servnge
R LR

& bod e
DI -

e

| e o eaes
| -
Voo

= \Smoking; / NSAIDs




Lifestyle modifications in the management of
hypertension

Approximate
systolic BP
reduction,

range*

Modification Recommendation

Weight reduction | Maintain normal body weight 5 to 20 mmHg per
(BMI, 18.5 to 24.9 kg/m2) 10-kg weight loss

Adopt DASH Consume a diet rich in fruits,

eating plan vegetables, and low-fat dairy
products with a reduced
content of saturated and total
fat

8 to 14 mmHg

reduction to no more than 100 meqg/day
(2.4 g sodium or 6 g sodium
chloride)

Physical activity Engage in regular asrobic 4 to 9 mmHg

physical activity such as brisk

walking (at least 30 minutes

per day, most days of the

week)

Dietary sodium Reduce dietary sodium intake -

Moderation of Limit consumption to no more 2 to 4 mmHg
alcohaol than 2 drinks per day in most
consumption men and no more than 1 drink

per day in women and lighter-

weilght persons

For overall cardiovascular risk reduction, stop smoking. The
effects of implementing these modifications are dose and time
dependent and could be higher for some individuals; they are
not all additive.

BMI: body mass index; BP: blood pressure; DASH: Dietary Approaches
to Stop Hypertension.

Reproduced from: The Seventh Report of the Joint National Committee on
Prevention, Detection, Evaluation, and Treatment of High Blood Pressure,

Available at http:/fwww.nhibi.nif..gov/guidelines/hypertension/fnc7full pdf.




Monotherapy vs. drug combination strategies to achieve target BP. Moving from a less intensive
10 a more intensive therapeutic strategy should be done whenever BP target is not achieved.

Mild BP elevation
Low/moderate CV risk

NN

Single agent

Choose between

Marked BP elevation
High/very high CV risk

NV

» Two—drug combination

PN

Switch
to different agent

Previous agent
at full dose

Full dose
monotherapy

> Two drug
combination
at full doses

BP = blood pressure; CV = cardiovascular.

N

Previous combination Add a third drug|

at full dose

> Switch

> Three drug
combination
at full doses

to different two—drug
combination

European
Heart Journal




mended Medications

e for initial therapy should be either a calcium-channel blocker or ACE
a thiazide-type diuretic [chlorthalidone].

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

is required, the combination of ACE inhibitor, calcium-channel blocker,

younger people, particularly those with an intolerance or contraindication to ACE
5 and angiotensin II receptor blockers (ARBS), women of child-bearing potential, or patients
nce of increased sympathetic drive.

nts whose blood pressure is well controlled (ie< 140/90mm Hg) with a regimen that includes
a beta bloc ; 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.



Considerations for individualizing antihypertensive therapy

Antinypertensive drugs

mpelling indic

ic heart failure

E inhibitor, beta b

E inhibitor an

rial flutter

cium channel bl
Contraindications
Angioedema
Bronch
Depr
Liver di

Pregnan

Cepr




Methods to improve adherence to physicians' recommendations

Patient level

Information combined with motivational strategies
(see Section 5.1.6 on smoking cessation).

Group sessions.
Self-monitoring of blood pressure.
Self-management with simple patient-guided systems.
Complex interventions.*
Drug treatment level
Simplification of the drug regimen.

Reminder packaging.

Health system level

Intensified care (monitoring, telephone follow-up, reminders,
home visits, telemonitoring of home blood pressure, social
support, computer-aided counselling and packaging).

Interventions directly involving pharmacists.

Reimbursement strategies to improve general practitioners’
involvement in evaluation and treatment of hypertension.




in evidence and need for future trials

' ihypertensive drug treatment be given to all patients with grade 1 hypertension when
is low-to-moderate?
atients with a SBP between 140 and 160 mmHg be given antihypertensive drug

t be given to subjects with white-coat hypertension? Can this condition be
s needing or not needing treatment?
g treatment be started in the high normal BP range and, if so, in which

ues (i.e. the most protective and safe) for patients to achieve by
d clinical conditions?

of out-of-office BP provide an advantage (reduced
fewer side-effects) over strategies based on

treatment strategies y
inical morbidity and mortality, few:

t are the optimal out-of-office (home an ulatory) BP values to be reached with treatment
hould targets be lower or higher in high risk hypertensives?

entral BP add to CV event prediction in untreated and treated hypertensive patients?

sive procedures for treatment of resistant hypertension compare favourably with the best
tment and provide long-term BP control and reduction of morbid and fatal events?
eatment-induced changes in asymptomatic OD predict outcome? Which measures—or
inations of measures—are most valuable?

style measures known to reduce BP capable of reducing morbidity and mortality in

sive patients?

atment-induced reduction of 24h BP variability add to CV protection by antihypertensive
treatment?

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



symplicity HTN-2 Trial

vathetic denervation in patients with

at

ymised to denervation or standard therapy

ts after 6 months follow-up
32/12 BP reduction in active group
= cf. 1/0 BP increase in control group

Lancet 2010 ; 376 : 1903-1909
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patients and longer follow-up
alidate renal denervation

A —3 underway in USA

Disease Therapy Trial Physician Info FAQs PI Portal Contact Us
v i -

Am | a Candidate?

i A research study
- for the potential adie,
treatment of severe

hypertension oot o

Useful Links

Caution. Investigational device. Limited by United States law to investigational use.



Questions

A/Prof | Patrick Kay, Middlemore, Auckland City, Mercy Hospitals
Private Clincs: Apollo, Eastcare, Silverdale, Pukekohe



ts will normalise BP in 30-50%
hypertension

ely unresponsive to one



|. Duration and previous level of high BP, including
measurements at home.

2. Secondary hypertension
a) Family history of CKD (polycystic kidney).

Personal and fam I Iy m ed I Cal h IStO ry b) History of renal disease, urinary tract infection, haematuria,

analgesic abuse (parenchymal renal disease).

¢) Drug/substance intake, e.g. oral contraceptives, liquorice,
carbenoxolone, vasoconstrictive nasal drops, cocaine,
amphetamines, gluco- and mineralocorticosteroids,
non-steroidal anti-inflammatory drugs, erythropoietin,
cyclosporine.

d) Repetitive episodes of sweating, headache, anxiety,
palpitations (pheochromocytoma).

e) Episodes of muscle weakness and tetany
(hyperaldosteronism).
f) Symptoms suggestive of thyroid disease.
3. Risk factors

a) Family and personal history of hypertensi

b) Family and personal history of dyslipidaemia.

) Family and personal history of diabetes mellitus (medications,
blood-glucose levels, polyuria).

e) Dietary habits.
f) Recent weight changes; obesity.
g) Amount of physical exercise.

h) Snoring; sleep apnoea (information also from partner).

i) Low birth-weight.

4, History and symptoms of organ damage and
cardiovascular disease.

a) Brain and eyes: headache, vertigo, impaired vision, TIA,
sensory or motor deficit, stroke, carotid revascularization.

b) Heart: chest pain, shortness of breath, swollen ankles,
myocardial infarction, revascularization, syncope, history of
palpitations, arrhythmias, especially atrial fibrillation.

¢) Kidney: thirst, polyuria, nocturia, haematuria.

d) Peripheral arteries: cold extremities, intermittent
claudication, pain-free walking distance, peripheral
revascularization.

e) History of snoring/chronic lung disease/sleep apnoea.
f) Cognitive dysfunction.

5. Hypertension management




Physical examinatiog

for secondary

hypertension,

organ damage
and obesity

Signs suggesting secondary hypertension

* Features of Cushing syndrome.
+ Skin stigmata of neurofibromatosis (pheochromocytoma).
+ Palpation of enlarged kidneys (polycystic kidney).

+ Auscultation of abdominal murmurs (renovascular
hypertension).

+ Auscultation of precordial or chest murmurs (aortic
coarctation; aortic disease; upper extremity artery disease).

* Diminished and delayed femoral pulses and reduced femoral
blood pressure compared to simultaneous arm BP
(aortic coarctation; aortic disease; lower extremity artery disease).

* Left—right arm BP difference (aortic coarctation;
subclavian artery stenosis).

Signs of organ damage
+ Brain: motor or sensory defects.
+ Retina: fundoscopic abnormalities.

* Heart: heart rate, 3 or 4" heart sound, heart murmurs,
arrhythmias, location of apical impulse, pulmonary rales,
peripheral oedema.

* Peripheral arteries: absence, reduction, or asymmetry of pulses,
cold extremities, ischaemic skin lesions.

+ Carotid arteries: systolic murmurs.
Evidence of obesity

* Weight and height.

+ Calculate BMI: body weight/height® (kg/m?).

+ Waist circumference measured in the standing position, at a
level midway between the lower border of the costal margin
(the lowest rib) and uppermost border of the iliac crest.



Routine tests
* Haemoglobin and/or haematocrit.

Laboratory Investlgatlon + Serum total cholesterol, low-density lipoprotein cholesteral,

high-density lipoprotein cholesteral.
* Fasting serum triglycerides.
* Serum potassium and sodium,
+ Serum uric acid.
+ Serum creatinine (with estimation of GFR).

* Urine analysis: microscopic examination; urinary protein by
dipstick test; test for microalbuminuria.

+ |2-lead ECG.

Additional tests, based on history, physical examination,
and findings from routine laboratory tests

* Haemoglobin A_ (if fasting plasma glucose is »5.6 mmol/L
(102 mg/dL) or previous diagnosis of diabetes).

* Quantitative proteinuria (if dipstick test is positive); urinary
potassium and sodium concentration and their ratio.

* Home and 24-h ambulatory BP menitoring.
+ Echocardiogram.

* Holter monitoring in case of arrhythmias.
+ Carotid ultrasound.

* Peripheral artery/abdominal ultrasound.

* Pulse wave velocity.

* Ankle-brachial index.

+ Fundoscopy.

Extended evaluation (mostly domain of the specialist)

* Further search for cerebral, cardiac, renal, and vascular damage,
mandatory in resistant and complicated hypertension.

+ Search for secondary hypertension when suggested by history,
physical examination, or routine and additional tests.




Biedictive value, availability, reproducibility and cost—
gliectiveness of some markers of organ damage

Marker

Cardiovascular predictive value

Awvailabilicy

Reproducibility

Cost-effectiveness

Electrocardiography

++4

++4+4+

4

44

Echocardiography, plus Doppler

Estimated glomerular filtration rate

++++

+++

Xy

+H+4+

++

++++

+++

++++

Microalbuminuria

Carotid intima—media thickness
and plaque

—

+++

it

+++

++

+H+4+

+++

Arterial stiffness (pulse wave
velocity)

Anlle=brachial index

Fundoscopy

Additional measurements

Coronary calcium score

Endothelial dysfunction

Cerebral lacunae/white matter
lesions

Cardiac magnetic resonance




ations and diagnostics
‘ hypertension



Common
causes

Renal parenchymal
disease

Renal artery
stenosis

Primary
aldosteronism

Uncommon
causes

Clinical indications

Clinical
history

History of urinary tract

infection or obstruction,
haematuria, analgesic
abuse; family history of

polycystic kidney disease.

Fibromuscular dysplasia:
early onset hypertension
(especially in women).

Atherosclerotic stenosis:
hypertension of abrupt
onset, worsening or
increasingly difficult to
treat; flash pulmonary

oedema.

Muscle weakness;

family history of early
onset hypertension and
cerebrovascular events at
age <40 years.

Physical
examination

Abdominal masses

(in case of polycystic
kidney disease).

Abdominal bruit

Arrhythmias (in

case of severe
hypokalaemia).

Presence of protein,

Difference of >1.5 ¢cm

Hypokalaemia

Diagnostics

First-line
test(s)

Laboratory
investigations

Renal ultrasound
erythrocytes, or
leucocytes in the urine,
decreased GFR.

Renal Duplex Doppler
in length between the | ultrasonography
two kidneys (renal
ultrasound), rapid
deterioration in renal
function (spontaneous
or in response to RAA
blockers).

(spontanecus or under standardized
diuretic-induced);
incidental discovery of

adrenal masses.

hypokalaemia and
withdrawal of drugs
affecting RAA system).

Aldosterone—renin ratio

conditions (correction of

Additional/

confirmatory test(s)

Detailed work-up for
kidney disease.

Magnen:i-: resonance

angiography, spiral
computed tomography,
intra-arterial digital
subtraction angiography.

Confirmatory tests (oral
sodium loading, saline
infusion, fludrocortisone
suppression, or captopril
test); adrenal CT scan;

adrenal vein sampling.

Pheochromocytoma

Cushing's syndrome

Paroxysmal hypertension
or a crisis superimposed
to sustained hypertension;
headache, sweating,
palpitations and pallor;
positive family history of

pheochromocytoma.

Rapid weight gain,
polyuria, polydipsia,

psychological disturbances.

Skin stigmata of
neurofibrematosis
(café-au-lait spots,
neurofibromas).

Typical body habitus
(central obesity,
moon-face, buffalo
hump, red striae,
hirsutismy.

| Hyperglycaemia

Measurement of
urinary fractionated
metanephrines

or plasma-free
metanephrines.

Incidental discovery
of adrenal (or in some
cases, extra-adrenal)
masses.

24-h urinary cortisol
excretion

CT or MRI of the
abdomen and pelvis;

123 I-labelled meta-
iodobenzyl-guanidine
scanning; genetic screening
for pathogenic mutations.

Dexamethasone-

supp ression tests



Blood pressure goals in hypertensive

patients

Recommendations
A SBP goal <140 mmHg:
a) is recommended in patients at low-moderate CV risk;
b) is recommended in patients with diabetes;
¢) should be considered in patients with previous stroke or TIA;
d) should be considered in patients with CHD;
e) should be considered in patients with diabetic or non-diabetic CKD.

In elderly hypertensives less than 80 years old with SBP =160 mmHg there is solid evidence to recommend reducing
SBP to between 150 and 140 mmHg.

In fit elderly patients less than 80 years old SBP values <140 mmHg may be considered, whereas in the fragile elderly
population SBP goals should be adapted to individual tolerability.

In individuals older than 80 years and with initial SBP =160 mmHg, it is recommended to reduce SBP to between
150 and 140 mmHg provided they are in good physical and mental conditions.

A DBP target of <90 mmHg is always recommended, except in patients with diabetes, in whom values <85 mmHg
are recommended. It should nevertheless be considered that DBP values between B0 and 85 mmHg are safe and well
tolerated.

Class®

Level ® Ref.©

296,297
141,265
312,313

265

287

269, 290,
293




Major drug
combinations used |
trials of
antihypertensive

treatment in a step-ug

approach or as a
Randomized
combination

Trial Comparator | Type of patients

| SBP diff (mmHg) | Outcomes

ACE-I and diuretic combination

PROGRESS™ Placebo Previous stroke or TIA - -9

|28% strokes (P <0.001)

ADVANCE®® Placebo Diabetes -56

9% micro/macro vascular events (P = 0.04)

HYVET® Placebo Hypertensives aged 280 years 15

~34% CV events (P <0.001)

CAPPP* BE+D Hypertensives +3

+5% CV events (P = NS)

Angiotensin receptor blocker and diuretic combination

SCOPE™®® D + placebo Hypertensives aged 270 years

—28% non fatal strokes (P= 0.04)

LIFE*" BB+D Hypertensives with LVH

-26% stroke (P <0.001)

Calcium antagonist and diuretic combination

FEVER™* D + placebo Hypertensives

=27% CV events (P <0.001)

ELSA'® BE+D Hypertensives

NS difference in CV events

CONVINCE*® BB+D Hypertensives with risk factors

NS difference in CV events

VALUE®*

ACE-| and calcium antagonist combination

ARB+D High-risk hypertensives

3% CV events (P= NS)

SystEur®! Placebo Elderly with ISH

-31% CV events (P <0.001)

SystChina*? Placebo Elderly with ISH

~37% CV events (P <0.004)

NORDIL*! BE+D Hypertensives

NS difference in CV events

INVEST*? BE+D Hypertensives with CHD

NS difference in CV events

ASCOT™ BE+D Hypertensives with risk factors

—16% CV events (P <0.001)

ACCOMPLISH** ACE-1+D Hypertensives with risk factors

—21% CV events (P <0.001)

BB and diuretic combination

Coope & Warrender”" | Placebo Elderly hypertensives

| _42% strokes (P<0.03)

SHEP** Placebo Elderly with ISH

-36% strokes (P <0.001)

STOP** Placebo Elderly hypertensives

~40% CV events (P =0.003)

STOP 2% ACE-l or CA Hypertensives

NS difference in CV events

CAPPP#s ACE-1+D Hypertensives

5% CV events (P = NS)

LIFE®?
ALLHAT*#
ALLHAT"®

ARB +D
ACE-| + BB
CA+BB

Hypertensives with LVH
Hypertensives with risk factors

Hypertensives with risk factors

+26% stroke (P <0.001)

NS difference in CV events

NS difference in CV events

CONVINCE"® CA+D Hypertensives with risk factors

NS difference in CV events

NORDIL*! ACE-l + CA Hypertensives

NS difference in CV events

INVEST*? ACE-l + CA Hypertensives with CHD

NS difference in CV events

ASCOT* ACE-l + CA Hypertensives with risk factors

+16% CV events ( P<0.001)

Combination of two renin-angiotensin—system blockers /ACE-I + ARB or RAS blocker + renin inhibitor

ONTARGET* ACE-l or ARB | High-risk patients

More renal events

ALTITUDE*? ACE-l or ARB | High-risk diabetics

More renal events



Treatment strategies and choice of drugs

Recommendations Class® Level b Ref. ©

Diuretics (thiazides,
chlorthalidone and
indapamide), beta-blockers,
calcium antagonists, ACE
inhibitors, and angiotensin
receptor blockers are all
suitable and recommended
for the initiation and
maintenance of
antihypertensive treatment,
either as monotherapy or in
some combinations with
each other.

284,332

some agents should be
considered as the

preferential choice in

specific conditions

because used in trials

in those conditions or because
of greater effectiveness in
specific types of OD.

Initiation of antihypertensive
therapy with a two-drug
combination may be
considered in patients with
markedly high baseline BP or
at high CV risk.



In evidence and need for future trials

Should antihypertensive drug treatment be given to all patients
with grade 1 hypertension when their CV risk is low-to-
moderate?

hould elderly patients with a SBP between 140 and 160

Hg be given antihypertensive drug treatments?

drug treatment be given to subjects with white-coat

ion? Can this condition be differentiated into patients

t needing treatment?

rtensive drug treatment be started in the high

d, if so, in which patients?

ice BP values (i.e. the most protective

and safe) for pa hieve by treatment in different
demographic and clin

* Do treatment strategies b 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 substantiallv lower CV risk in resistant




pefinitions and classification of
office blood pressure levels
(MmMHQg)

Category Systolic Diastolic

Optimal <120 <80
Normal 120129 | andfor | 80-84
High normal 130139 Land.l’r;rr LES-EE’
Grade | hypertension 140-159 | andfor | 90-99
Grade 2 hypertension 160179 | and/or | 100109
Grade 3 hypertension =180 andlor | 2110

Isolated systolic hypertension and <90



@ Studies / Evidence
... ? Future developments
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illion individuals

tension defined as:
tolic BP = 140mmHg

lic BP 290mmHg
o Taking antihypertensive agents



Definitions

Normal <120
Prehypertension 120-139

Stage 1 140-159
Stage 2 >160

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




20 and diastolic BP >120

ontrol over seve s to weeks

nt hypertension:
e hypertension with acute end organ damage
= Retinal haemorrhages, exudates or papilloedema

- = Hypertensive encephalopathy



Hypertensive emergencies

Accelerated-malignant hypertension with papilloedema

Cerebrovascular
Hypertensive encephalopathy
Atherothrombatic brain infarction with severe hypertension
Intracerebral hemorrhage
Subarachnoid hemorrhage

Cardiac
Acute aortic dissection
Acute left ventricular failure
Acute or impending myocardial infarction
After coronary bypass surgery

Renal
Acute glomerulonephritis

Renal crises from collagen vascular diseases

Excessive circulating catecholamines
Pheochromocytoma crisis
Food or drug interactions with monoamine-oxidase inhibitors
Sympathomimetic drug use {(cocaineg)
Rebound hypertension after sudden cessation of antihypertensive drugs

Eclampsia

Surgical
Severe hypertension in patients requiring immediate surgery
Postoperative hypertension
Postoperative bleeding from vascular suture lines

Severe body burns

Severe epistaxis

|
|
I
|
|
I
|
|
| Severe hypertension after kidney transplantation
|
|
I
|
|
i



Pathophysiology

/|Myocardial contractility

Stroke volume |¢

Cardiac output

Heart rate

Arterial pressure

\| Size of the vascular compartment

Vascular structure

Peripheral resistance

Vascular function




K Factors

and weight
] inactivity
emia

D deficiency



y versus Secondary

pertension

ascular disease
ing’s syndrome
ndo ine disorders
= Obstructive sleep apnoea
" » Coarctation of the aorta



Complications

1) Heart
@ DBrain
¢ Kidney

@ Peripheral arteries




1) Heart

sclerotic coronary artery disease
ascular disease
c arrhythmias



Additive effects of risk factors on cardiovascular disease at five
years

2
g
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-
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g
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Reference TC = Smoker HDL = 39 Male Diabetes 60 years
270 mg/dL mg/dL

Cumulative absolute risk of cardiovascular disease (CVD) at five years
according to systolic blood pressure and specified levels of other risk
factors. The reference category is a nondiabetic, nonsmoking 50-year-old
woman with a serum total cholesterol (TC) of 154 mg/dL (4.0 mmol/L) and
HDL-cholesterol of 62 mg/dL (1.6 mmol/L). The CVD risks are given for
systolic blood pressure levels of 110, 130, 150, and 170 mmHqg. In the
other categories, the additional risk factors are added consecutively. As an
example, the diabetes category is a 50-year-old diabetic man who is a
smoker and has a total cholesterol (TC) of 270 mg/dL (7 mmol/L) and HDL-
cholesterol of 39 mg/dL (1 mmaol/L).

Adapted from: Jackson R, Lawes CM, Bennett DA, et al, Lancet 2005; 365:434.




Cardiovascular risk with LVH by echocardiography

20 =

[
n
|

CV events, percent
wm B
| |
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I

<75 75-94 95-116 =116

Left ventricular mass, g/ m2

Four-year, age-adjusted incidence of cardiovascular events in
men and women in the Framingham Study according to left
ventricular mass determined by echocardiography. Subjects with
increased left ventricular mass (far right panel) had a marked

increase in cardiovascular risk.
Adapted from Levy, D, Garrison, RJ, Savage, DD, et al, N Engl ] Med 1990;
322:1561.



(2) Brain

red cognition in aging population
cortical white matter ischaemia
ensive encephalopathy

= Failure of autoregulation
= Headache, nausea, vomiting, neurological deficit



3) Kidney

se of hypertension
and ESRF
es glomeruli

autoregulatio FR - glomerular
iltration = further renal damage -
losclerosis



Hypertension and ESRF - table

Relation between hypertension and development of ESRD

4.0

Stage 4 hypertension

— Stage 3 hypertension

Stage 2 hypertension
Stage 1 hypertension
High nermal

Normal but not optimal
Optimal

End-stage renal disease
due to any cause, percent

10 12 14 16 18

Years since screening

Cumulative incidence of end-stage renal disease (ESRD), due to any
cause, according to blood pressure category in 332,544 men
screened for the MRFIT trial. The adjusted relative risk increased
from 1.0 in those with optimal blood pressure (<120/<80) to 1.9
with high normal blood pressure, 3.1 with mild hypertension, 6.0
with moderate hypertension, and 11.2 with severe hypertension.
Patients with stage 1 hypertension or lower blood pressure were at

very low risk of ESRD at 16 years (=0.34 percent).
Redrawn from Klag, MJ, Whelton, PK, Randall, BL, et af, N Engl ] Med 199&;

334:13.




4) Peripheral arteries

to the pathogenesis of hypertension

Blood Pressure is the measurement
of force applied to artery walls




reatment

logic (lifestyle) modification

N

Drug therapy



MANATU HALIORA

New Zealand

Cardiovascular risk assessment and diabetes screening
Cardiovascular risk factor management

Management of type 2 diabetes

Smoking cessation
Weight management
Stroke and transient ischaemic attack
Coronary heart disease
Heart failure
Prevention of infective endocarditis

Rheumatic fever

NES%D R Cg% Izicney Healtl




ug therapy

channel blockers
ers



oughly equally effective at | BP

portant, not the drug choice
ication for a particular drug)

elines - European Society of Hypertension /
ociety of Cardiology

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



2ertinent Papers in Hypertension
monotherapy

ombination therapy

.. tudy for hypertené;ion in elderly

olicity HTIN-2 Trial for renal denervation



LHAT Trial

sive and Lipid-Lowering
event Heart Attack Trial

ctive study
and at least one

146 /84

Hypertension 2003; 42:239



outcome:
ed fatal CAD and non-fatal MI

ry outcomes:

= all cause mortality

= stroke
= combined cardiovascular events including CHF



z0sin arm discontinued in 2000

of heart failure events cf. chlorthalidone arm
8.1% risk cf. Chlorthalidone 4.5%, RR 2.04)

Viean follow-up 4.¢

6 ry outcome -
tical for chlorthalidone, amlodipine and
mopril groups (6year rate 11%)
= Secondary outcome -

All cause mortality - identical in the 3 groups



ort of the Joint National Committee

. Detection, Evaluation and
igh BP (JNC 7) 2003

ald be initial drug
t of most patients with uncomplicated



ACCOMPLISH Trial

npared combination regimes

zepril / Amlodipine

- NEJM 2008 ; 359 : 2417-2428






-+ Benazepril plus —= Benazepril plus hydro-
amlodipine chlorothiazide

Systolic

Diastolic

W
I
E
E
@
;
&
©
8
+2]

12 18 24
Months

No. at Risk

Benazepril plus 5740 5517 5404 5178 5010 4866 4298 2804
amlodipine

Benazepril plus 5757 5537 5408 5222 5033 4825 4299 2529
hydrochloro-

thiazide

The NEW ENGLAND
JOURNAL of MEDICINE




Benazepril plus amlodipine

X
S—
v
-
c
@
>
w
=
o
E
Y
=
2
w
-
c
2
-
[y
o

24
Months

No. at Risk

Benazepril plus amlodipine 5512 5141 4959 4739 2826 1447
Benazepril plus hydrochlorothiazide 5483 5082 4892 4655 2749 1390

The NEW ENGLAND
JOURNAL o MEDICINE




Outcome Hazard Ratio (95% Cl) P Value

Composite of death from cardiovascular 0.80 (0.72-0.90) <0.001
causes and cardiovascular events

Component
Death from cardiovascular causes 0.80 (0.62-1.03)
Myocardial infarction (fatal or nonfatal) 0.78 (0.62-0.99)
Stroke (fatal or nonfatal) 0.84 (0.65-1.08)

Hospitalization for unstable angina 0.75 (0.50-1.10)
Coronary revascularization procedure 0.86 (0.74-1.00)
Resuscitation after sudden cardiac arrest —_—— 1.75(0.73-4.17)

2.0
Benazepril plus  Benazepril plus

Amlodipine Better  Hydrochloro-
thiazide Better

The NEW ENGLAND
JOURNAL of MEDICINE




minated early (October 2007)
w-up 39 months
morbidity / mortality was

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



ET Study

ypertension in Patients 80 years of

ed systolic hypertension

150/80

NEJM 2008 ; 358 : 1887-98



treatment; 1912 placebo
6 yrs

ent group:
duction in rate of fatal / non-fatal stroke
eduction in rate of death from any cause
duction in death from cardiovascular cause
= 64% reduction in rate of heart failure



Blood Pressure (mm Hg)

Systolic blood pressure

Diastolic blood pressure

No. at Risk
Placebo group
Active-treatment group

Years

1912 1468 701 330
1933 1540 754 373

- 4 - Placebo group
~8— Active-treatment group

The NEW ENGLAND
JOURNAL of MEDICINE
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