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Hypertension in the U.S.

31.5%

ll
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Hypertension In lran

50%

40%

{ Awareness J - { Treated J ‘ { Controlled }

16%

* BMC Cardiovasc Disord 2010; 10: 61

® OOIC

Cardio Thrombosis



A 10 mm Hg reduction in systolic blood pressure can significantly

reduce risk of several conditions:

Heart
reduced Failure

risk
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Hypertension and total cardiovascular risk assessment

rarely
isolation

This metabolic risk
factor clustering has
a multiplicative
effect on
cardiovascular risk

Quantification of
total cardiovascular
risk is an important
part of the risk
stratification process
for patients with
hypertension.



Diagnosis of high blood pressure
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Identification of a number of specific BP patterns

e Combined use of office and out-of-office blood pressure measurements allows

identification of a number of specific BP patterns, characterized by discrepant levels of
office and out-of-office BP.

* Evidence has been provided in this regard showing that both WCH and MH in untreated
individuals and WCUH and MUCH in treated patients are associated to an increased risk
of major cardiovascular outcomes and hypertension related hospitalization.
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Identification of a number of specific BP patterns

Home or ambulatory BP

(140/90 mmHg)
Normal office BP High office BP
High home High home
or Ambulatory BP or Ambulatory BP
Masked Sustained

hypertension

hypertension

Normal office BP High office BP
Normal home Normal home
or Ambulatory BP or Ambulatory BP
Sustained White coat
normotension hypertension
Office BP

A. Untreated subjects

International Journal of Cardiology 331 (2021) 262-269

(140/90 mmHg)
Normal office BP High office BP
High home High home
or Ambulatory BP or Ambulatory BP

False BP control

True resistant/

True BP control

False resistant/
uncontrolled
hypertension

(white-coat resistant/
uncontrolled

hypertension)

(masked resistant/ uncontrolled
uncontrolled hypertension
hypertension)
<« 135/85 for HOME
and Daytime ABP;

Normal office BP High office BP 130/80 for 24hour ABP;

Normmal home Nomal home 120/70 for nighttime ABP
or Ambulatory BP or Ambulatory BP

>

Office BP
B. Treated hypertensive patients
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LESSENTIAL

* The measurement of BP in the office or clinic is
most commonly the basis for hypertension
diagnosis and follow-up.

Hypertension

. . * Whenever possible, the diaghosis should not be
Diagnosis

made on a single office visit. Usually 2—-3 office
visits at 1-4-week intervals are required. The
diagnosis might be made on a single visit, if BP
is 2180/110 mmHg and there is evidence of
CVD.

* If possible and available, the diagnosis of
hypertension should be confirmed by out-of-
office BP measurement.
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Blood Pressure
Measurement

* Quiet room, comfortable temperature

* No smoking, coffee, exercise for 30min

» Empty bladder

* Relax for 3—5 min

* Take 3 measurements at 1 min intervals

« Use the average of the last 2 measurements

No talking during
and between measurements

Cuff to fit arm size
(small, usual, large)'

Arm bare and resting.
Mid-arm at heart level

Validated
electronic
upper-arm cuff2
or manual
auscultatory

1 For manual auscultatory
devices the inflatable bladder
of the cuff must cover
75-100 % of the individual's
arm circumference.

For electronic devices use
cuffs according to device
instructions.

2 See validated electronic
devices lists at

& COOIC
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Blood Pressure
Remeasure within 3  If possible confirm with | Confirm within a few
M easurement years (1 year in those out-of-office blood days or weeks
Pl an with other risk factors) | pressure measurement
(high possibility of
white coat or masked
hypertension).
Alternatively confirm
with repeated office
visits.
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Diagnostic/
Clinical Tests

Medical History

1. Blood pressure:

New onset hypertension

duration

previous BP levels

current and previous antihypertensive medication
other medications

history of intolerance of antihypertensive
medications

adherence to antihypertensive treatment

previous hypertension with oral contraceptives or
pregnancy

@ CLICH
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Medical History

2. Risk factors / Assessment of overall CV risk:

Diagnostic/

Al * Personal history of CVD - Lifestyle habits Fam|Iy history of
Clinical Tests : M + smoking status ' Hypertension
e HF . Diet * premature CVD
* Stroke » alcohol intake * (familial) _
. TIA . physical activity hypercholesterolemia
_ * diabetes.
* DM * psychosocial aspects
* Dyslipidemia - history of depression
 CKD

@ COOIC
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Medical History

3. Symptoms/signs of hypertension/coexistent
illnesses:

Diagnostic /
Clinical Tests * Chest pain
e shortness of breath
* Palpitations
* Claudication
* peripheral edema
 Headaches
e blurred vision
* Nocturia
* Hematuria
e dizziness

® CODICH
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Medical History GHEIN®

4. Symptoms suggestive of secondary
hypertension:

Diagnostic /
Clinical Tests

Muscle weakness/tetany

Cramps

arrhythmias (hypokalemia/primary aldosteronism)
flash pulmonary edema (renal artery stenosis)
Sweating

palpitations

* frequent headaches (pheochromocytoma)

* snoring,

» daytime sleepiness (obstructive sleep apnea)

* symptoms suggestive of thyroid disease

@ CLICH
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Physical Examination

1. Circulation and heart:  ; oiher organs/systems:
Diagnostic/
Clinical Tests

Pulse * Enlarged kidneys

rate/rhythm/character * neck circumference >40 cm
jugular Venous (obstructive sleep apnea)

pulse/pressure - enlarged thyroid
* apex beat - BMI / waist circumference
e extra heart sounds

e basal crackles,
peripheral edema

* bruits (carotid,
abdominal, femoral)

* radio-femoral delay

- fatty deposits and colored striae
(Cushing disease/syndrome).
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Laboratory Investigations and ECG

* Blood tests:

0 : * Sodium, potassium, serum creatinine and eGFR. If
Dlagnostlc/ available, lipid profile and fasting glucose.

Clinical Tests . Urine test:

e Dipstick urine test.

e 12-lead ECG:

e Detection of AF, LVH, ischemic heart disease.
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* 50% < hypertensive patients have additional CV

risk factors.

* The most common additional risk factors are:

1]

Cardiovascular
Risk Factors

Diabetes Obesity
20%-15% 40%

O

lipid disorders
30%

GO

Hyperuricemia

25%
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Treatment of Hypertension
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Classification of office BP and definitions of hypertension grade

Category Systolic (mmHg) Diastolic (mmHg)
Optimal <120 and <80
Normal 120-129 and/or 80-84

High normal 130-139 and/or 85-89
Grade 1 hypertension 140-159 and/or 90-99

Grade 2 hypertension 160-179 and/or 100-109
Grade 3 hypertension >180 and/or >110
Isolated systolic hypertension® >140 and <90

® OOIC
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10 Year CV risk Categories

Very high risk People with any of the following:

Documented CVD, either clinical or unequivocal on imaging.

e Clinical CVD includes acute myocardial infarction, acute coronary syndrome, coronary or other arterial revascula-
rization, stroke, TIA, aortic aneurysm, and PAD

e Unequivocal documented CVD on imaging includes significant plaque (i.e. =50% stenosis) on angiography or
ultrasound; it does not include increase in carotid intima-media thickness

e Diabetes mellitus with target organ damage, e.g. proteinuria or a with a major risk factor such as grade 3
hypertension or hypercholesterolaemia

e Severe CKD (eGFR <30 mL/min/1.73 m?)

e A calculated 10 year SCORE of >10%

People with any of the following:
e Marked elevation of a single risk factor, particularly cholesterol =8 mmol/L {(>310 mg/dL), e.g. familial hyper-
cholesterolaemia or grade 3 hypertension (BP =180/110 mmHg)
® Most other people with diabetes mellitus (except some young people with type 1 diabetes mellitus and with-
out major risk factors, who may be at moderate-risk)

Hypertensive LVH

Moderate CKD eGFR 30-59 mL/min/1.73 m?)

A calculated 10 year SCORE of 5-10%

% COOIC
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10 Year CV risk Categories

Moderate risk

People with:
e A calculated 10 year SCORE of >1 to <5%
® Grade 2 hypertension
® Many middle-aged people belong to this category

Low risk

People with:
e A calculated 10 year SCORE of <1%

European Heart Journal (2018) 39, 3021-3104
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| BP (mmHgq) grading

Hypertension T
Other risk factors, ;0 normal Grade 1 Grade 2 Grade 3

disease HMOD. or di
staging B SBP 130-139 SBP 140-159 SBP 160-179 SBP =180
DBP 85-89 DBP 90-99 DBP100-109 or DBP =110
Noather ria Low risk Low risk ‘Moderate risk High risk
factors LE ISk
Stage 1 :
(uncomplicated) = 1or 2 risk factors Low risk sk High risk
. Lowto 0 o S
=3 risk factors Moderate risk High Risk High risk
HMOD, CKD grade |
(as Sntma(tjgnfatic = 07 duaneras High risk High risk g0
tlis?ease) mellitus without 9 9 very high risk
organ damage
Stage 3 Established CVD,
2 CKD grade =4, or g ! s S
(es;ai:Iel:t;:t)i Sibetes meliitus Very high risk Very high risk Very high risk Very high risk

with organ damage
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When to initiate antihypertensive treatment?

High normal BP
BP 130-139/85-89 mmHg

Lifestyle advice

\

Consider drug treatment in |

very high risk patients with
CVD, espacially CAD

European Heart Journal (2018) 39, 3021-3104

Grade 1
Hypertension
BP 140-159/90-99 mmHg

Lifestyle advice

\d

Immediate drug treatment
in high or very high risk
patients with CVD,
renal disease or HMOD

l

Drug treatment in
low moderate risk patients
without CVD, renal disease
or HMOD after
3-6 months of lifestyle
intervention if BP not
controlled

Grade 2
Hypertension

BP 160-179/100-109 mmHg |

Lifestyle advice

\J

Immediate drug
treatment in all patients

l

Aim for BP control
within 3 months

Grade 3
Hypertension
BP =180/110 mmHg

Lifestyle advice

\J

Immediate drug
treatment in all patients

l

Aim for BP control
within 3 months

® OOIC
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No. of Events/

Favors : Favors

Heterogeneity

Baseline SBP, mm Hg Participants/Trials RR (95% CI) Treatment : Control 12 Value, %

All-cause mortality '
<140 4897/68816/16 0.98 (0.90-1.06) 0 11.6
140-159 2731/41049/15 0.87 (0.75-1.00) < 43.2
>160 4361/79900/18 0.93 (0.87-1.00) ¢ 17.0
SBP interaction, P=.18 i

Cardiovascular mortality
<140 2633/66480/12 1.03 (0.87-1.20) <> 43.4
140-159 1465/42587/15 0.86 (0.65-1.14) <<= 57.9
>160 2290/78789/17 0.85 (0.77-0.95) (} 18.0
SBP interaction, P=.02 :

Major cardiovascular events :
<140 7354/67928/13 0.97 (0.90-1.04) 0 30.6
140-159 3951/43489/16 0.88 (0.80-0.96) O 31.0
>160 4627/77733/16 0.78 (0.70-0.87) : 53.8

SBP interaction, P=.004

Primary preventive BP lowering is associated with reduced risk for death and CVD if baseline
SBP is 140 mm Hg or higher.

At lower BP levels, treatment is not associated with any benefit in primary prevention but

might offer additional protection in patients with CHD.

& COOIC

Cardio Thrombosis

* JAMA Intern Med. 2018;178(1):28-36.



cv Trials Standardized RR P-value Standardized RR
Outcome risk (n) (95% CI) homogeneity (95% CI)
Stroke L-M “ 1.20 (0.51-2.78) O
H-VH 8 0.40 (0.20-0.81) 0000 o
CHD L-M 4 1.25 (0.82-1.92) 0.089 e Q—
H-VH 6 1.00 {D.60-1.84) : &
HF L-M 1 -
H-VH 5 0.82 (0.38-1.81) ) o
Stroke + CHD L-M 3 1.27 {(0.88-1.81) <0.001 —t——
H-VH 8 0.65 {0.52-0.80) oy —0—
Stroke + CHD + HF L-M 5 1.02 {0.73-1.39) —_——
H-VH B 0.91 (0.86-1.29) 0.32 °
CV Death L-M 3 1.23 (0.74-2.06) 0001 O~
H-VH B 0.66 (0.40-1.09) ; <
All Death L-M 10 1.18 (0.88-1.60) — 40—
H-VH 5 0.77 (0.54-1.13) s —
] L] 1 L)
0.2 0.5 10 2.0 50

Treated better

Control better

Individuals with very high cardiovascular risk due to symptomatic cardiovascular disease should

consider BP-lowering treatment even when their BP is in the high-normal range.

* J Hypertens 2017;35:2150-2160.
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Initiation of treatment In Patients with Grade 2 or 3 HTN

Prompt initiation of BP-lowering drug treatment is recommended in patients with grade 2
or 3 HTN at any level of CV risk, simultaneous with the initiation of lifestyle changes.

Differance Events
Trials SBP/DBP (n/patients) RR Standardized RR Standardized RR
Qutcome (n) (mmHaq) Treated Controls (95% CI) (95% ClI) (95% CI)
Stroke 31 -9.0/-4.8 1262/51179 1870/56326 0.68 (0.62-0.75) 0.63 (0.56-0.71) —
CHD 35 -9,0/-4.8 1443/52168 1723/56868 0.82 (0.77-0.88) 0.78 (0.72-0.85) ——
HF 20 -10.6/-4.8 231/21517 415/20605 0.55 (0.46-0.65) 0.54 (0.45-0.64) ———
Stroke + CHD 32 -9.0/-4.8 2632/50705 347255848 0.77 (0.73-0.81) 0.75 (0.71-0.79) -
Stroke + CHD + HF 22 -11.2/-5.4 1969/31902 2536/30979 0.73 (0.68-0.80) 0.74 (0.69-0.81) ——
CV death 33 -9.1/-4.8 1473/51245 1778/56402 0.82 (0.76-0.89) 0.80 (0.73-0.88) —
All-cause death 37 -9.0/-4.8 2913/53140 3336/58288 0.89 (0.84-0.94) 0.88 (0.82-0.93) —
0.4 0.7 1.0 1.25

Active better Control betier

% COOIC
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Office BP treatment targets in hypertensive patients

Age group Office SBP treatment target ranges (mmHg) Office DBP
treatment
target range
(mmHg)
Hypertension + Diabetes + CKD + CAD + Stroke /TIA
18- 65 years Target to 130 Target to 130 Target to <140 to Target to 130 Target to 130 70-79
or lower if tolerated or lower if tolerated 130 f tolerated or lower if tolerated or lower If tolerated
Not <520 Not <120 Not <120 Not <120
65-79 years® Target to 130-139 | Target to 130-139 | Target to 130-139 | Target to 130-139 | Target to 130-139 70-79
if tolerated if tolerated if tolerated if tolerated if tolerated
>80 years” Target to 130-139 | Target to 130-139 | Target to 130-139 | Target to 130-139 | Target to 130-139 70-79
if tolerated if tolerated if tolerated if tolerated if tolerated
Office DBP 70-79 70-79 70-79 70-79 70-79
treatment
target range
(mmHg)

European Heart Journal (2018) 39, 3021-3104
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Studies  Intervention Control RR(95% () per 10 mmHg p,...
reduction in systolic
blood pressure
Events Participants Events Participants

Major cardiovascular events 022
<130 Bl 542 4547 530 3881 _— 0-63 (0-50-0-80)
130-139 17 5375 47103 5856 47167 - 087 (082-092)
140-149 7 4365 33313 4694 33062 = 079 (072-0-87)
150-159 13 1289 21290 1257 20088 e 0-80 (0-71-0:91)
160 14 1638 31045 1731 24060 - 074 (069-0.79)
Total & 0-80(0-77-0-83)
Coronary heart disease 093
<130 5 489 6071 620 5395 — 0-55 (0-42-072)
130-139 18 2258 47608 2461 47670 e 0-88 (0-80-0.96)
140-1459 8 1225 34834 1307 34581 - 0-80 (0-69-0-94)
150-159 12 409 20386 442 19788 — 0-84 (0-68-1-05)
=160 13 481 28086 471 21113 e 0-82 (0-73-0-92)
Total L 0-83 (0-78-0-88)
Stroke 038
<130 3 48 3669 47 2984 . 0-65 (0-27-1-57)
130-129 18 1191 47608 1403 47670 - 0-73 (0-62-0-85)
140-149 7 2130 34166 218 34347 = 0-78 (070-0-87)
150-159 11 538 19636 702 15026 e 0-65 (0-54-0-78)
=160 15 728 31603 845 24613 - 0-70 (0-64-0-78)

Lancet 2016; 387: 95767

033

T
0-50 1

1

2

RR per 10 mm Hg reduction in systolic blood pressure

<

Favours intervention

>
Favours control
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Studies Intervention Control RR(95% () per 10 mmHg p,...
reduction in systolic

blood pressure
Events Participants Events Participants

Heart failure 027
<130 3 137 3669 128 2984 0-83 (0-41-1.70)

130-139 15 1493 44029 1778 44104 —— 0-75 (0-66-0-85)

140-149 6 1121 32665 1207 32828 —— 0-83 (0-70-1-00)

150-159 7 304 8507 27 7945 — 0-96 (0-71-1:30)

=160 12 229 26541 366 19579 = 0-61 (0-54-0-70)

Total P 0-72 (0-67-0-78)

Renal failure 052
130-139 5 N0 14661 317 14m —— 1-02 (0-82-1-26)

140-149 2 76 10945 60 11045 P 323 (073-1430)

150-159 4 464 7278 428 6755 —t- 0-90 (0-76-1-05)

=160 5 30 7004 24 6532 0-94 (0:56-1-56)

Total <& 0-95 (0-84-1.07)

All-cause mortality 0.79
<130 7 320 7733 410 7059 — 0-53 (0-37-0-76)

130-139 18 3596 47608 3782 47670 —— 0-89 (0-82-0.98)

140-149 7 3338 34166 38 34347 s 2 0-99 (0-89-1-09)

150-159 12 1127 20705 1197 19511 —— 0-78 (0-69-0-90)

2160 13 1394 28086 1291 21113 — 0-86 (0.80-0.92)

Total ¢ 0-87 (0-84-0-91)

033 050 1 2
RR per 10 mm Hg reduction in systolic blood pressure
Favours inte’vention Favours:ontrol

® COIC]
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Treatment of hypertension

* Lifestyle changes
* Pharmacological therapy

@ CLICH
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Lifestyle Modification

Modification

Weight reduction

DASH eating plan

Restrict sodium
intake

Physical activity

Moderation of
alcohol consumption

BP = Blood pressure, BMI = Body mass index, SBP = Systolic blood pressure, DASH = Dietary Approaches to Stop Hypertension

Recommendation

Maintain normal body weight
(BMI=18.5-24.9 kg/m?)

Diet rich in fruits, vegetables, low
fat dairy and reduced in fat

<1500 mg of sodium per day

Be more physically active.
Aim for at least 90 to 150 minutes
of aerobic exercise per week.

No more than
2 drinks/day for men and
1 drink/day for women

Approximate SBP
Reduction Range

5 mm Hg

11 mm Hg

5-6 mm Hg

5-8 mm Hg

4 mm Hg

% COOIC
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Ideal Characteristics of Drug Treatment

Treatments should be evidence-based in relation to morbidity/mortality prevention.

Use a once-daily regimen which provides 24-hour blood pressure control.

Treatment should be affordable and/or cost-effective relative to other agents.

Treatments should be well-tolerated.

G| bW IN|EF

Evidence of benefits of use of the medication in populations to which it is to be applied.

® obic
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Oral Antihypertensive Drugs

Secondary agents

_
Freq.

Primary agents

Class DET Y
Freq.

Thiazide Chlorthalidone Diuretics— loop Furosemide
or o
iazi ' ' Amiloride lor2
1 Thiazide-type diuretics Hydrochlorothiazide 1 D|uret|.cs :
Indapamide 1 potassium sparing Triamterene 1or2
Benazepril 1lor2 Aldosterone antagonists Spironolactone 1
2 ACE inhibitors Captopril 20r3 Atenolol
Enalapril 1or2 Bisoprolol 1
Losartan 1lor2 Metoprolol tartrate 2
Beta blockers _
3 ARBs Telmisartan 1 Nebivolol 1
Valsartan 1 Propranolol IR 2
CCB Amlodipine 1 Carvedilol 2
dihydropyridines Nifedipine LA 1 Alpha-1 blockers Terazosin lor2
4 " o
2 onidine oral 2
CCB Diftiazem SR Central alphal agonist
nondihydropyridines Verapamil SR lor2 Methyldopa 2
Direct vasodilators Hydralazine 20r3

Hypertension. 2018;71:e13-e115.



* European Heart Journal (2018) 39, 3021-3104

Core drug treatment strategy for uncomplicated HTN

W :)'Li:li":"):‘tﬁ\?& | ACEi or ARB + CCB or diuretic I

| l

1Pill

Step 2

Triple combination

ACEi or ARB + CCB + diuretic ’

Step 3 ,
w Triple comﬂimﬁw Resistant hypertension
ills

Consider referral to a specialist centre

spironolactone or Add spironolactone (25-50 mg o.d.) for further investigation

. or other diuretic, alpha-blocker or beta-blocker |

other drug

® OOIC
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The drug treatment algorithm for HTN

1. The initiation of treatment in most patients with an SPC comprising two drugs, to improve the speed,
efficiency, and predictability of BP control.

2. A beta-blocker in combination with a diuretic or any drug from the other major classes is an alternative
when there is a specific indication for a beta-blocker, e.g. angina, post-myocardial infarction, heart
failure, or heart rate control.

3. Use monotherapy for:
a) low-risk patients with stage 1 hypertension
b) very high-risk patients with high—normal BP
c) frail older patients

) COIC

«  European Heart Journal (2018) 39, 3021-3104 Co e



Combination Therapy

Patients initiated with combination:
* Required less titration steps
* Reached the goal of BP in a shorter period of time

* Achieve higher BP control rates and greater reductions in both systolic and
diastolic BP from baseline

@ CLICH

Cardio Thr
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Adherence to Antihypertensive Treatment

* Nonadherence to antihypertensive treatment affects 10%—-80% of
hypertensive patients and is one of the key drivers of suboptimal BP
control.

* Evaluate adherence to antihypertensive treatment as appropriate at each
visit and prior to escalation of antihypertensive treatment

@ CLICH
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Adherence to Antihypertensive Treatment

Consider the following strategies to improve medication adherence:

1.

L e N ULheE WD

reducing polypharmacy — use of single pill combinations

once-daily dosing over multiple times per day dosing

linking adherence behavior with daily habits

providing adherence feedback to patients

home BP monitoring

reminder packaging of medications

empowerment-based counseling for self-management

electronic adherence aids such as mobile phones or short messages services
multidisciplinary healthcare team approach to improve monitoring for adherence

) COIC
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Treatment strategies in people with diabetes

Recommendations Class Level

In people with diabetes receiving BP-lowering drugs it is recommended:
* To target SBP to 130 mmHg and
<130mmHg if tolerated, but not
<120 mmHg.
* Inolder people (aged > 65 years aged), to target to an SBP range of 130—
139 mmHg.
e To target the DBP to <80 mmHg, but not <70 mmHg.

It is recommended to initiate treatment with a combination of a RAS blocker
with a CCB or thiazide/thiazide-like diuretic.

Simultaneous administration of two RAS blockers, e.g. an ACE inhibitor and
ARB, is not indicated.

@ COOIC
European Heart Journal (2018) 39, 3021-3104 Cardio Thrombosis



Treatment strategies in people with CKD

Recommendations Class Level

In patients with diabetic or non-diabetic

CKD:

* |tis recommended to IowerEBP to a range of 130-139 mmHg.

* Individualized treatment should be considered according to its tolerability
and impact on renal function and electrolytes.

RAS blockers are more effective at reducing albuminuria than other
antihypertensive agents, and are recommended as part of the treatment
strategy in hypertensive patients in the presence of microalbuminuria or
proteinuria.

A combination ofla RAS blocker with a CCB or a diuretic)is recommended as
initial therapy.

) COOIC
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Treatment strategies in secondary stroke prevention

prevention is a

The recommended antihypertensive drug treatment strategy for stroke

RAS blocker plus a CCB or a thiazide-like diuretic.

* European Heart Journal (2018) 39, 3021-3104

Recommendations Class Level
In all hypertensive patients with ischemic stroke or TIA, an SBP target range la
0f|120-130 mmHg should be considered.

G CO\DICH

Cardio Thrombosis



Diuretics

Consider ACEls or ARBs + Thiazide-like diuretic in:
* Post-stroke

* Very elderly

* Incipient HF

* CCB intolerance

@ CLIC
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Choice of diuretic therapy

Hypertension in the Very Elderly Trial (HYVET)

E Heart Failure

" Placebo
E 6 group
& 5 P<0.001
<0.001
S
T 4
&
a 3
c
5 2+ Active-
‘S treatment
o 3 rou
3 1 group
0 T T T T
0 1 2 3 4
Follow-up (yr)
No. at Risk
Placebo group 1912 1480 794 367 188
Active-treatment group 1933 1559 872 416 228

N Engl J Med 2008;358:1887-98

Antihypertensive treatment with indapamide ER,

with or without perindopril,
in persons 80 years of age or older is beneficial.

G CO\DICH
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Blood Pressure Goals



BP Thresholds for and Goals of Pharmacological Therapy
in Patients With Hypertension According to Clinical Conditions

BP
Clinical Condition(s) Threshold, BP Goal,
mm Hg
mm Hg
General
Clinical CVD or 10-year ASCVD risk 210% >130/80 <130/80
No clinical CVD and 10-year ASCVD risk <10% >140/90 <130/80
Older persons (=65 years of age; noninstitutionalized, ambulatory, community-living adults) | =130 (SBP) <130 (SBP)
Specific comorbidities
Diabetes mellitus >130/80 <130/80
Chronic kidney disease >130/80 <130/80
Chronic kidney disease after renal transplantation >130/80 <130/80
Heart failure >130/80 <130/80
Stable ischemic heart disease >130/80 <130/80
Secondary stroke prevention >140/90 <130/80
Secondary stroke prevention (lacunar) >130/80 <130/80
Peripheral arterial disease >130/80 <130/80
) COIC
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Why is Single Pill Combination
recommended for initial therapy?
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Q’ Advantages of Combination Drug Therapy

Most patients with hypertension require multiple agents for control of their blood pressure.

Many patients started on a single agent will subsequently require >2 drugs from different
pharmacological classes to reach their BP goals.

Patients with higher blood pressures are at greater risk and more rapid titration of antihypertensive
medications began to be recommended in patients with BP >20/10 mm Hg above their target.

Initial combination therapy leads to reduced hypertension-related cardiovascular complications
more effectively than monotherapy.

Fixed-dose combinations simplify therapeutic regimen.

Use of combination therapy may also improve adherence.

) COIC
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Q’ Advantages of Combination Drug Therapy

Combination therapy is the suggested way to increase treatment efficacy while
combined agents also may minimize the adverse effects of each individual agent.

* Thiazide diuretics may stimulate the RAAS. By adding an ACEIl or ARB to the thiazide,
an additive BP-lowering effect may be obtained.

 Studies show treatment with amlodipine/valsartan 5/160 mg induced significantly
less peripheral edema than amlodipine 10 mg for similar BP reduction.

) COIC
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Q’ Factors affecting adherence to antihypertensive treatment

Patient-related factors

* Denial of diagnosis
* Inadequate
knowledge/misunderstanding

benefits of treatment
» Fear dependence or adverse effects
» Forgetting to take medication
» Alternative therapy

Therapy-related factors

Treatment changes
Time to benefit
Adverse effects
Refill frequency

* Poor awareness of the costs and ‘

* Complex treatment regimens

Socioeconomic factors

Poor socioeconomic status
llliteracy

Unemployment

Young and very old
Minority race-ethnicity
Rural residents

Poor adherence to
antihypertensive

medications

* Multiple chronic conditions
* Depression, psychoses

* Drug/alcohol abuse

* Dementia

* Quality of life

Health care system-related factors

* Lack of knowledge and training for
health care providers on managing
chronic diseases

* |nadequate relationship between a
health care provider and patient

* Inadequate time for consultations

» Lack of incentives and feedback on
performance

Condition-related factors

European Journal of Preventive Cardiology 0(00) 1-3
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Q’ Consequences of Suboptimal Adherence to Antihypertensive Medications

1. Uncontrolled hypertension

2. Progression to hypertensive crisis

3. Vascular stiffness

4. Left ventricular hypertrophy

5. Microalbuminuria

6. Myocardial infarction

7. Stroke

8. Chronic heart failure

9. Chronic kidney and end-stage renal disease
10.Cognitive dysfunction, dementia

11.Excess emergency department and hospital admissions
12.Reduced quality of life

13.Impaired work productivity, disability
14.Increased healthcare costs

15.Death

Caraio Tnromposis
International Journal of Cardiology 331 (2021) 262—-269



Q’ Advantages of Combination Drug Therapy: Adherence Improvement

Therapeutic non-adherence is a major contributor to poor control of hypertension and a
key barrier to reducing CVD deaths.

Up to 25% of patients do not fill their initial prescription for antihypertensive therapy.

During the first year of treatment, the average patient has possession of antihypertensive
medications only 50% of the time, and only 1 in 5 patients has sufficiently high adherence
to achieve the benefits observed in clinical trials.

Taking medications several times throughout the day requires greater attention to
scheduling, as well as additional issues such as transportation or storage, which can be
challenging for some patients.

Simplifying medication regimens, either by less frequent dosing or use of combination
drug therapy, improves adherence.
) COIC
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Combination Therapy
More Adherence, More BP Goal Achievements

LV

100%
- - = FC: ARB+CCB
90% —— SPC: valsartan/amlodipine

80% -
70% -
60%
50%
40%
30% -
20%
10%
0%

BP goal achievement (%)

0 1 2 3 4 5 6
Months since the 45th day on therapy = o
® COOIC
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Q’ Antihypertensive Medication Adherence Strategies

Recommendations for Antihypertensive Medication

Adherence Strategies
In adults with hypertension, dosing of antihypertensive
medication once daily rather than multiple times daily is
beneficial to improve adherence.

COR LOE

Use of combination pills rather than free individual
components can be useful to improve adherence to
antihypertensive therapy.

® OOIC
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Combination Therapy
More Efficacy, Less Titration Steps

\V

80 -
* p<0.001 vs V-low; ¥ p<0.05 vs. V-high

60 -

40 -

T I TITITITm

HCTZ
12.5

Val
160

% patients achieving BP Goal

Week 2
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Q’ Combination Therapy
; More Efficacy, Less Adverse Reaction

®

70 A | \
57-85

48.79

w
o

£
o

&

overall BP control
Proportion of patients (%)

n

o

K&

57.24

49.71

Week 4

Week 8

IntJ Clin Pract, February 2009, 63, 2, 217-225

200 -
180 4
160 -

140

Incidence of
peripheral oedema

No. of patients

A @ @ O M

A

n
o

o

B Amlodipine/valsartan 5/160 mg
B Amlodipine 10 mg

184

79

Upto and including Week 8 At the 'switch’ at Week B
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Q’ Advantages of Combination Drug Therapy: Recap

* From a guidelines perspective, SPCs as first line should now be viewed as having been
met a reasonable minimum standard, i.e., demonstration of both reduction in BP and

reduction in CV risk.

 With the appreciation of the greater effectiveness, lesser rates of adverse effects,
greater adherence, improved BP control rates, and lower risks of hypertension-related
cardiovascular complications, initial SPCs is an established if not preferred form of

therapy in hypertension.
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Which combination for which patient?
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Q’ Management of Hypertension in Patients With SIHD

G—Iypertension With SIH[a

BP goal not met

Angina
pectoris

Yes No

® CODIC

Cardio Thrombosis

Hypertension. 2018;71:e13—e115



Q’ Management of Hypertension in Patients With Heart Failure

Recommendations for Treatment of Hypertension in

COR LOE . .
Patients With HF
Nondihydropyridine CCBs are not recommended in the
B-R treatment of hypertension in adults with HFrEF.

In adults with HFpEF who present with symptoms of volume

| C-EO overload, diuretics should be prescribed to control hypertension.
Adults with HFpEF and persistent hypertension after

| C-LD management of volume overload should be prescribed ACEI or

ARBs and beta blockers titrated to attain SBP of less than 130
mm Hg.

® obic
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Q’ Management of Hypertension in Patients With CKD

( Treatment of hypertension in patients with CKD ]

Albuminuria
(2300 mg/d or 2300 mg/g
creatinine)

¢ Yes No ¢

ACE inhibitor Usual “first-line”
(Class lla) medication choices

ACE inhibitor
intolerant

Yes No
v Y
ARB* ACE inhibitor*
[ (Class Ilb) J [ (Class Ila) J @ L'Dldl
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Q Management of Hypertension in Patients With Diabetes
: Mellitus

Recommendations for Treatment of Hypertension in Patients With
DM

In adults with DM and hypertension, all first-line classes of

antihypertensive agents (i.e., diuretics, ACE inhibitors, ARBs, and

CCBs) are useful and effective.

In adults with DM and hypertension, ACE inhibitors or ARBs may be
considered in the presence of alouminuria.

COR LOE
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Q’ Management of Hypertension for Secondary Stroke Prevention

Recommendations for Treatment of Hypertension for

Secondary Stroke Prevention
For adults who experience a stroke or TIA, treatment with a
thiazide diuretic, ACE inhibitor, or ARB, or combination
treatment consisting of a thiazide diuretic plus ACE inhibitor, is
useful.

COR | LOE
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Q’ Management of Hypertension in Patients With Atrial Fibrillation

COR

lla

LOE

Recommendation for Treatment of Hypertension in
Patients With AF

Treatment of hypertension with an ARB can be useful for
prevention of recurrence of AF.

Hypertension. 2018;71:e13-e115
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Preventive @ESC
Ca rd |O|Ogy European Society

of Cardiology

Research letter

European Journal of Preventive
Cardiology

Persistence and adherence to T Thoe Evoctan Sitinrch

antihypertensive drugs in newly o reme i

sagepub.com/journals-permissions

treated hypertensive patients DOL: 10.117772047487319900326

journals.sagepub.com/home/cpr

according to initial prescription ®SAGE

Su-Min jeong"z, Shinhye Kim™>?, Dong Wook Shin’*,
Kyungdo Han’, Sang Hyun Park’, Sang Hyuk Kim?,
Yul-Hee Kim? and Yong-Chol Kwon’
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Study design

g’ l@

South Korea N=2,919,162 Follow up=12 months

Explain persistence and adherence according to
initial antihypertensive prescription

AV
IR-1021-VLZ-6069-SP U/
Eur J Prev Cardiol.2020;2047487319900326 Cardio Thrombosis



SPC vs Free combination

Persistence Rate

ARBs/calcium antagonists ARBs/thiazide ARBs/calcium antagonists/thiazide

H SPC H Free combination
P value <0.0001

G CQOIC
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ARB/CCB Combination

@9 Valzomix



CCB/ARB(Amlodipine/Valsartan)

4 N ( N

CCB * Arteriodilation ARB

* Peripheral edema  RAAS blockade
e Effective in low-renin patients * CHF & renal benefits
* Reduce cardiac ischemia

o /

J

N N

Counter
Regulation

* Venodilation

* Attenuate peripheral edema

» Effective in high-renin
patients

ARB * No effect on cardiac ischemia CCB

o J - )

O Valzomix

e RAAS activation
* No renal or CHF benefits

Vasc Health Risk Manag. 2010; 6: 253-260



ARB/Diuretic Combination




Val-DICTATE Trial

v Multicenter v" Randomized

valsartan/HCTZ
(160/12.5 mg)

Uncontrolled

BP on HCTZ The primary end point:
12.5 mg % patients achieving
monotherapy clinic BP<140/90mmHg
..’ A HCTZ dose
'.‘ — 25 mg
4 weeks

. (\;:Izodec-HClp
J Clin Hypertens (Greenwich). 2008;10(6):450-8. e e



Val-DICTATE Trial
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_-'|' n Ll ]
Diastalic BP

Valsartan/HCTZ HETZ Valsarftan/HCTZ HETZ
Weak 2 Weak 4

ARB/Diuretic combination more effective in lowering BP &

achieving BP goals than increasing the dose of the diuretic

(\Tc?lzodec-Hq_T@
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ARB/CCB/Diuretic Combination

g
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EXALT

ABPM sub study

Forced addition
of HCTZ

Valsartan 160mg + l
Amlodipine 5mg

washout
Losartan 100mg
f T
ABPM ABPM
| | | |
| | | |
-2 0 3 6

Week 4 Valzomix-HCT

R e

Vasc Health Risk Manag. 2011; 7: 701-708.



EXALT
ABPM sub study

v' Randomized, double-blind, patients with Stage 2 hypertension

Triple therapy IZ> ARB + CCB +HCTZ
VS
Dual therapy |:> ARB + HCTZ

Vasc Health Risk Manag. 2011; 7: 701-708.



EXALT

ABPM sub study

Change in svstolic ABP Change in diastolic ABP

24-h Nighttime Daytime Last 4h 24-h Nighttime Daytime Last 4h
a mear (10pm-6am) (6am-10pm) dosing (10pm-6am) (6am-10pm) dosing
T
€
E
[}
£
]
(7,]
@©
o
€
o
- .
c
.2
)
(6]
S
-c L=
e £ L
c
8 L I"\-__ 'xJ "x_l
€ 527 690" 4.34° . a
(7]
]
S
S
S
T
¢
z 4 0 Valsartan/ Amlodipine/ HCTZ group(n=36)
Q
~ | b L L || Losartan/ HCTZ group(n=48)

q.65" 805" 5. TH= 4.a7

by ANOVA I FH a2 ABP and treatment Hl |ana k

Initiating therapy of ARB/CCB with a diuretic is more effective than a
maximal dose of an ARB with a diuretic

4 Valzomix-HCT

IR-1021-VLZ-6069-SP ittt e
Vasc Health Risk Manag. 2011; 7: 701-708.




Time of Administration
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The Hygia
Chronotherapy Trial

g

‘ 19 084 hypertensive patients ‘

Daily dose of >_1 hypertension Daily dose of >_1 hypertension
medications at bedtime medications awakening
(n =9552) (n=9532)

Whether bedtime in comparison to usual upon awakening

hypertension therapy exerts better CVD risk reduction 6.3-year

follow up

G CQODICH
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The Hygia

Chronotherapy Trial
# events
O Total events: 0.58 [0.54-0.62], P<0.001; 3246
e Total CVD events: 0.57 [0.53-0.62], P<0.001; 2454
—_— CVD-outcome: 0.55 [0.50-0.61], P<0.001; 1752

..................................................................................................

— Stroke: 0.51[0.41-0.63], P<0.001: 345
— Coronary events:  0.56 [0.49-0.64], P<0.001; 885
—r— Cardiac events: 0.57 [0.51-0.63], P<0.001: 1406
—— Minor events: 0.60 [0.52-0.69]. P<0.001: 847
@ Bedtime better J| Awakening better
0.3 04 05 0.7 1.0 2.0 3.0

Adjusted HR

BP-lowering medications at bedtime results in improved ABP control

and markedly diminished occurrence of major CVD events

G CQOIC
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Take home messages

Initiation of treatment with combination therapy is recommended by recent
guidelines:

v More efficacy, less titration steps
v Reducing polypharmacy — use of single pill combinations
v Once-daily dosing over multiple times per day dosing

v" Increasing patient adherence

Journa | of human hypertension (2010) 24, 438-491
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q/zlzodec®
Valsartan

Valsartan

@ Valzomix

Amlodipine [ Valsartan

Amlodipine+Valsartan

5/80

5/160
10/160

C\ﬁa\lzodec - HCT®
Valsartan / Hydrochlorothiazide

Valsartan+Hydrochlorothiazide

N

80/12.5
160/12.5
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J Valzomix-HCT

Amlodipine /Valsartan / Hydrochlorothiazide

Amlodipine+Valsartan+
Hydrochlorothiazide
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