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Relacion entre la PA y mortalidad Cardiovascular

Aumento del riesgo de muerte cardiovascular™
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Historia natural de la enfermedad vascular cardio-renal
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The Cardiovascular Continuum :
Treatment Benefits and Residual Risk at Increasing CV Risk
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Retinal fundus photographs of hypertensive retinopathy

Representative digital ratinal fundus pnotographs of mild {A,B), mocerata (Z,D), and severa (E,F)
hypertensive retinopathy, as graded with the simplified classification:

(a) Mild hypertensive retinopathy is indicated by the presence of gzneralized arteriolar narrowing,
drLlerivvenous (AV) nicking, and vpacificalion of the arleriolar wall ("copper wiring").

(3) Mild nypertensive retinopathy with focal arteriolar narrowing.

(C,D) Moderate hypertensive rztinopathy with multiple retinal hemorrhages and cotton wool patches.
(E,F) Severe hypertensive retinopathy with swelling of the optic disk, retinal hemorrhages, hard
exudates, and cotton wool patches.

From: Downie LE, Hodgson LA, Dsylva C, et al.

a simplified classification. 1 Hyperten 71

permissicn from Lippincott Williams & Wilkins. Copyright |3 International Society of Hypertension and
European Society of Hypertension. Unauthorized rsproduction of this material is prohibited.
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Cardiovascular benefit of treating mild hypertension
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Reduced incidence of fatal and total coronary heart disease (CHD) events
and strokes following antihypertensive therapy in 17 controlled studies
involving almost 48,000 patients with mild to moderate hypertension. The
number of patients having each of these events is depicted, with active
treatment lowering the incidence of coronary events by 16 percent and
stroke by 40 percent. However, the absolute benefit - as shown, in
percent, by the numbers at the top of the graph - was much less.
Treatment for approximately four to five years prevented a coronary event
or a stroke in 2 percent of patients (0.7 + 1.3), including prevention of
death in 0.8 percent.

CVA: cerebrovascular accident (stroke).

Data from: Hebert PR, Moser M, Mayer 1, et al. Recent evidence on drug therapy of
mild to moderate hypertension and decreased risk of coronary heart disease, Arch
Intern Med 1993; 153:578.



2007 ESH-ESC Practice Guidelines for the Management of
Arterial Hypertension

La presion arterial deberia ser reducida al menos por debajo de 140/90 mmhg
(sistolica/diastdlica) y a valores menores si es tolerado, en pacientes hipertensos

Los objetivos de presion arterial deben ser al menos < 130/80 mmHg en diabéticos y
otros pacientes de alto o muy alto riesgo, como los que tienen condiciones clinicas
asociadas (ictus, infarto de miocardio, disfuncidn renal, proteinuria).

A pesar del uso de tratamiento combinado, reducir la presion sistolica a <140 mmHg
puede ser dificil, mas aun si se pretende rebajar a < 130 mmHg. Dificultades adicionales
apareceran en el anciano y en diabéticos, y en general en pacientes con dafno
cardiovascular.

Para conseguir con mas facilidad los objetivos de presion arterial, el tratamiento deberia
iniciarse antes de que se desarrolle un dafio cardiovascular significativo

Giuseppe Mancia. Journal of Hypertension 2007, 25:1751-1762
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ONTARGET: Combination
Telmisartan+Ramipril vs Ramipril
Pacientes de alto riesgo
(incluyendo normotensos o
cotrolados)

N Engl J Med. 2008 Apr 10;358(15):1547-59.
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Conclusions: Telmisartan plus Ramipril vs. Ramipril

1. Combination therapy does not reduce the
primary outcome to a greater extent compared
to ramipril alone

2. Higher rates of adverse events:
-hypotension related, including syncope
-renal dysfunction

N Engl J Med. 2008 Apr 10;358(15):1547-59.
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Cifras de PA alcanzadas en ensayos clinicos

incluidos en las Guias ESH/ESC
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Previous cardiovascular disease
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Zanchetti A et al. J Hypertens 2009; 27: 1-75




e conseguir un objetivo de presion por debajo de 140/90 mmHg esta
fundamentada ahora en datos directos, ya que el reciente estudio FEVER
demostro que los pacientes hipertensos aleatorizados a tratamiento
activo, que consiguieron valores de presion arterial de 138.1/82.3
mmHg, tuvieron una reduccion del 28 % en ictus, eventos coronarios y
mortalidad cardiovascular, comparados con los aleatorizados con
placebo, que permanecieron en valores de 141.6/83.9 mmHg.
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Blood pressure goals in hypertension

e ASBP < 140 mmHg recommended/considered,
regardless the level of risk
— Low/moderate risk (IB)
— Diabetes (lA)
— Diabetic/nondiabetic CKD (llaB)
— Patients with CHD/previous stroke or TIA (llaB)

e ADBP <90 mmHg recommended (and < 85 mmHg in diabetic
patients)

Mancia et al. 2013 ESH/ESC Guidelines
_ J Hypertens 2013;31:1281-357
Copyrights apply Eur Heart J 2013:34:2159-219



OBJETIVO DE PRESION ARTERIAL

Poblacion Objetivo de PA Excepciones

> 80 anos < 150/90

DM / ERC < 140/90 Si microalbuminuria;
< 130/80 ?

DM = diabetes mellitus; ERC = enfermedad renal crdnica

Adaptado de Weber MA et al. J Hypertens 2014;32:3-15

Copyrights apply



‘@' Guia de hipertension ESH/ESC 2013

Objetivos de PA en la hipertension

© Serecomiendauna PAS <140 mmHg,
Independientemente del nivel de riesgo

Riesgo bajo/moderado (IB)
Diabetes (IA)
ERC diabética/no diabética (11aB)

Pacientes con ECC/ictus o AIT previo (llaB)

© Serecomienda una PAD <90 mmHg

Copyrights apply



"ss}, Guia de hipertension ESH/ESC 2013

Objetivos de PA en hipertension -

()

Copyrights apply

Excepcion a la regla general

En pacientes con diabetes, se recomiendan
valores de PAD <85 mmHg (IA).

En pacientes ancianos hipertensos (<80 ainos)
existe suficiente evidencia para recomendar la
reduccion de la PAS entre 150-140 mmHg (IA)
Considerar una PAS <140 mmHg en ancianos
en buena forma.

El mismo objetivo de PAS en los individuos
mayores de 80 ainos (IB). Se aplica a
octogenarios en buenas condiciones
fisicas/ mentales.



‘@' Guia de hipertension ESH/ESC 2013

Objetivo de PAS <130 mmHg

con riesgo CV elevado / muy elevado

© No hay suficiente / consistente evidencia acerca de la
reduccion de eventos CV ni tampoco analisis por
subgrupos / datos post-hoc.

© No existen efectos beneficiosos sobre el riesgo de
enfermedad renal en fase terminal en pacientes
nefropaticos.

© Aungue se basa principalmente en un enfoque post-hoc,
hay sospechas de un posible fendmeno de curva J.

Copyrights apply



i)y Guia de hipertension ESH/ESC 2013

Objetivo de PA para el tratamiento -

Otros problemas

© No hay evidencias disponibles acerca de los valores objetivo
de PA fuera de la consulta (ambulatoria/ en domicilio) para el
tratamiento.

© Larelacion lineal entre las reducciones de la PA (clinica /
fuera de la consulta) y los marcadores de dafio organico (HVI
/ proteinuriay microalbuminuria) se ha demostrado en varios
estudios, aunque se desconoce la significacion prondstica
sobre lareversion del dafo organico.

© Tal vez los objetivos de PA deberian ser menores en
pacientes hipertensos jovenes / no complicados, pero no hay
evidencias disponibles.

Copyrights apply



sv)y Guia de hipertension ESH/ESC 2013

Objetivos de PA en pacientes hipertensos

Recomendaciones Clase Nivel

Un objetivo de PAS <140 mmHg:

a) recomendado para pacientes con riesgo CV bajo-moderado;

b) recomendado en pacientes con diabetes;

c) deberia considerarse en pacientes con ictus o AIT previo;

d) deberia considerarse en pacientes con ECC;

e) deberia considerarse en pacientes con ERC diabética o no diabética.

En hipertensos ancianos de menos de 80 afios con PAS =160 mmHg, existe sélida evidencia que
recomienda la reduccién de la PAS entre 150 y 140 mmHg.

En pacientes ancianos que estan en formay tienen menos de 80 afios, se pueden considerar valores de
PAS <140 mmHg, mientras que en la poblacién anciana més delicada , los objetivos de PAS deberian
adaptarse a la tolerabilidad individual.

En individuos mayores de 80 afios con una PAS inicial 2160 mmHg, se recomienda reducir la PAS entre
150-140 mmHg siempre que estén en buenas condiciones fisicas y mentales.

El objetivo de PAD de <90 mmHg siempre es recomendable, excepto en pacientes con diabetes, en los
gue se recomiendan valores <85 mmHg. Sin embargo, deberia considerarse que valores de la PAD
entre 80 y 85 mmHg son seguros y bien tolerados.

Copyrights apply



sv)y Guia de hipertension ESH/ESC 2013

Estrategias de tratamiento

en pacientes hipertensos con

Recomendaciones Clase

Debe considerarse reducir
la PAS a <140 mmHg.

Cuando existe una
proteinuria manifiesta, los
valores de PAS <130
mmHg deben considerarse,
siempre que se monitoricen
los cambios en la VFGE.

Los bloqueadores del SRA
son mas efectivos para
reducir la albuminuria que
otros agentes
antihipertensivos, y estan
indicados en pacientes
hipertensos en presencia
de microalbuminuria o
proteinuria manifiesta.

Copyrights apply

Nivel

Recomendaciones Clase Nivel

Para alcanzar los objetivos de
PA normalmente se requiere

una terapia de combinacion y

esta recomendado combinar
bloqueadores del SRA con
otros agentes
antihipertensivos.

La combinacion de dos

blogueadores del SRA,

aungue es potencialmente

mas efectiva para reducir la

proteinuria, no esta
recomendada.

Los antagonistas de
aldosterona no pueden
recomendarse en caso de
ERC, especialmente en
combinacién con un
bloqueador del SRA, debido al
riesgo de una reduccion
excesiva de la funcién renal y
de hipercalemia.




sv)y Guia de hipertension ESH/ESC 2013

Estrategias de tratamiento

antihipertensivo en

Recomendaciones Clase Nivel Recomendaciones Clase Nivel

En los ancianos hipertensos
con PAS >160 mmHg, existen
pruebas solidas que
recomiendan reducir la PAS a
entre 150 y 140 mmHgqg.

En pacientes ancianos
delicados, se recomienda que
el médico tome las decisiones
sobre la terapia
antihipertensiva, basandose
en la monitorizacion de los
efectos del tratamiento.

En pacientes ancianos con
buena forma fisica y con
edades <80 afos, puede
considerarse el tratamiento
antihipertensivo con valores
de PAS >140 mmHg con un
objetivo de PAS <140 mmHqg
si existe buena tolerancia al
tratamiento.

Se debe considerar continuar
con el tratamiento
antihipertensivo bien tolerado
cuando el individuo tratado
pase a ser octogenario.

Todos los agentes
hipertensivos estan
recomendados y pueden
utilizarse en ancianos, aunque
los diuréticos y los
antagonistas del calcio pueden
ser de eleccion en
hipertension sistdlica aislada.

En individuos mayores de 80
afios con una PAS inicial 2160
mmHg, se recomienda reducir
la PAS a entre 150 y 140
mmHg, siempre que estén en
buenas condiciones fisicas y
mentales.

Copyright




Systolic pressure and cardiovascular events in
HOT trial

Diastolic pressure and cardiovascular events in HOT
trial
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Mean systolic blood pressure {(nmumnmHg )

Estimated incidence {(95%% confidence interval) of major
cardiowvascular ewvents in relation to achieved mean systolic blood
pressure in the HOT trial. The systolic pressure at the lowest point
of the curve is indicated {minimumj.

Adapted from: Hansson L, Zanchetti A, Carruthers SG, et af, Lancet
1998 F5I1:1755.

Systolic pressure and cardiovascular mortality in HOT
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Mean systolic blood pressure, mmHg

Estimated incidence (95 percent CI) of cardiovascular
mortality in relation to achieved mean systolic blood pressure
in the HOT trial. The systolic pressure at the lowest point of
the curve is indicated (minimum).

Adapted from: Hansson [, Zanchetti A, Carruthers SG, et al. Lancet
1998; 351:1755.

Estimated incidence (925 percent CI) of major cardiovascular
events in relation to achieved mean diastolic blood pressure in
the HOT trial. The diastolic pressure at the lowest point of the
curve is indicated (minimum).

Adapted from Hansson, L, Zanchetti, A, Carruthers, SG, et al, Lancet
1998; 351:1755.

Diastolic pressure and cardiovascular mortality in
HOT trial

Minimum = 86.5 mmHg

Cardiovascular mortality
per 1000 patients-years

I I | I | I I |
TO0 75 80 85 a0 a5 100 i0s

Mean diastolic blood pressure, mmHg

Estimated incidence (95 percent CI) of cardiovascular
mortality in relation to achieved mean diastolic blood pressure
in the HOT trial. The diastolic pressure at the lowest point of
the curve is indicated (minimum).

Adapted from: Hansson L, Zanchetiti A, Carruthers SG, et al. Lancet
1998; 351:1755.
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Lack of true J-shaped curve in diastolic pressure
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Age- and sex-adjusted mortality rates (per 1000 patient-years, bars show the
95 percent confidence intervals) according to achieved diastolic pressure in
active treatment and control groups in a meta-analysis of seven randomized
clinical trials of hypertensive patients. The number of events is shown below
each bar. Among treated patients, cardiovascular mortality initially falls at
achieved diastolic pressures below 106 mmHg and then rises again at low
diastolic pressures {upper right panel). However, a similar relationship is seen
with noncardiovascular mortality (bottom right panel) and in the control groups
(left panels). Thus, the increase in mortality at low systolic pressures probably
reflects underlying poor health rather than an adverse effect of
antihypertensive therapy.

Data from Boutitie, F, Gueyffier, F, Pocock, S, et al, Ann Intern Med 2002; 135:4.28.
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Additive effects of risk factors on cardiovascular disease at five
years
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Cumulative absolute risk of 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 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 mmHg. 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 TC of 270 mg/dL {7 mmol/L)
and HDL-cholesterol of 39 mg/dL {1 mmol/L).

BP: blood pressure; CVD: cardiovascular disease; TC: total cholesterol.

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



Estudio ACCORD

Effects of Intensive Blood-Pressure Control

in Type 2 Diabetes M

The ACCORD Study Group*

ellitus

140+

Systolic Pressure (mm Hg)

Mean No. of Medications

Prescribed

Intensive
Standard

No. of Patients
Intensive
Standard

130+

120+

N S i

Intensive
T T T T T T T T
0 1 2 3 4 5 6 7 8
Years since Randomization
3.2 34 34 3.5 35 3.5 34 3.4
1.9 2.1 2.1 2.2 2.2 2.3 2.3 2.3
2174 2071 1973 1792 1150 445 156 156
2208 2136 2077 1860 1241 504 203 201

Proportion with Event

No. at Risk
Intensive
Standard

A Primary Outcome

1.0
Stande_l‘rmd
0.8- =
,” Intensive
0.6
T T T T T T 1
1 2 3 45 6 7 8
049 p_020
0.2
0.0
0 1 2 3 4 5 6 7 8
Years
2362 2273 2182 2117 1770 1080 298 175 80
2371 2274 2196 2120 1793 1127 358 195 108
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N Engl ) Med 2010;362:1575-85.




Estudio ACCORD

Effects of Intensive Blood-Pressure Control
in Type 2 Diabetes Mellitus

The ACCORD Study Group*

Variable
Serious adverse events — no. (%)
Event attributed to blood-pressure medications
Hypotension
Syncope
Bradycardia or arrhythmia
Hyperkalemia
Angioedema
Renal failure

End-stage renal disease or need for dialysis

Intensive Therapy Standard Therapy

(N=2362) (N=2371) P Value
77 (3.3) 30 (1.27) <0.001
17 (0.7) 1 (0.04) <0.001

12 (0.5) 5 (0.21) 0.10

12 (0.5) 3 (0.13) 0.02

9 (0.4) 1 (0.04) 0.01

6 (0.3) 4(0.17) 0.55

5(0.2) 1 (0.04) 0.12

59 (2.5) 58 (2.4) 0.93

Copyrights apply

N Engl ) Med 2010;362:1575-85.




El estudio ACCORD (Action to Control
Cardiovascular Risk in Diabetes) revelo que,
a pesar de una diferencia de presion

arterial sistolica de 14,2 mmHg entre el
grupo control intensivo (presion arterial
sistolica < 120 mmHg) y el estandar (< 140
mmHQ), la tasa de aparicion de
complicaciones cardiovasculares fue similar

Copyrights apply



ACCORD: mayor mortalidad en los pacientes
gue padecieron alguna hipoglucemia grave

Hipoglucemia grave
y mortalidad

3 - ACCORD HR 3 3.3%
3.0 4 ADVANCE HR 2,7

NS \/ADT HR 3
2.0
15 - 1.1%

Mortalidad total (%)

1.0 -
0.5 -
0.0 - | |

Ninguna hipoglucemia grave  Alguna hipoglucemia grave

La causa del aumento de mortalidad en la rama intensiva no ha podido ser
determinada, pero la hipoglucemia severa se asocio a un aumento de la
mortalidad en ambas ramas de tratamiento.

ACCORD. N Engl J Med 2008,;358:2545-59



Un metaanalisis publicado en 2011, que incluyd 13
estudios aleatorizados y a mas de 37.000
pacientes, demuestra que tanto en sujetos con DM
como en los gue presentan glucemia basal alterada
o intolerancia a hidratos de carbono, la reduccion
de la PA < 130 mmHg no aporta beneficios en
proteccion cardio-vascular, salvo un discreto efecto
protector contra los accidentes cerebrovasculares.

Bangalore S, Kumar S, Lobach I, Messerli FH. Circulation. 2011;123:2799-810.
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Blood pressure and complications in individuals
with type 2 diabetes and no previous cardiovascular
disease: national population based cohort study

e 187 106 patients registered in the Swedish national diabetes
register who had had type 2 diabetes for at least a year, age 75 or
younger, and with no previous cardiovascular or other major

disease.

Eryd SA, BMJ 2016;354:i14070
http://dx.doi.org/10.1136/bm;.i4070
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SPRINT. Demographic and baseline characteristics

Mean (SD) age, years
% =75 years

Female, %
White, %
African-American, %
Hispanic, %
Prior CVD, %
Mean 10-year Framingham CVD risk, %
Taking antihypertensive meds, %
Mean (SD) number of antihypertensive meds
Mean (SD) Baseline BP, mm Hg

Systolic

Diastolic

N=9361
67.9 (9.4)
28.2%
35.6%
57.7%
29.9%
10.5%
20.1%
20.1%
90.6%
1.8 (1.0)

139.7 (15.6)
78.1 (11.9)

Intensive
N=4678

67.9 (9.4)
28.2%
36.0%
57.7%
29.5%
10.8%
20.1%
20.1%
90.8%

1.8 (1.0)

139.7 (15.8)

78.2 (11.9)

Standard
N=4683

67.9 (9.5)
28.2%
35.2%
57.7%
30.4%
10.3%
20.0%
20.1%
90.4%

1.8 (1.0)

139.7 (15.4)

78.0 (12.0)



SPRINT. Selected baseline characteristics

Total Intensive Standard
N=4678 N=4683
N=9361

Mean (SD) eGFR, mL/min/1.73 m? 71.7 (20.6) 71.8 (20.7) 71.7 (20.5)
% with eGFR<60 mL/min/1.73m? 28.3 28.4 28.1

Mean (SD) Urine albumin/creatinine, 42 .6 (166_3) 441 (178.7) 41.1(152.9)

mg/g
Mean (SD) Total cholesterol, mg/dL 190.1 (41_2) 190.2 (41.4) 190.0 (40.9)

Mean (SD) Fasting plasma glucose, 98.8 (13_5) 98.8 (13.7) 98.8(13.4)
mg/dL

Copyrights apply



SPRINT. Primary outcome and primary hipothesis

 Primary outcome

— CVD composite: first occurrence of
e Myocardial infarction (MI)
e Acute coronary syndrome (non-MI ACS)
e Stroke
e Acute decompensated heart failure (HF)
e Cardiovascular disease death

e Primary hypothesis*
 CVD composite event rate lower in intensive compared to
standard treatment

*Estimated power of 88.7% to detect a 20% difference
- based on recruitment of 9,250 participants, 4-6 years of follow-up and loss to follow-up of 2%/year.

Copyrights apply



SPRINT. Systolic BP during follow-up

Systolic BP (mm Hg)
130 140 150

120

110

—- Average SBP
M - (During Follow-up)
Mean SBP

136.2 mm Hg Standar 2 Standard: 134.6 mm Hg

Intensive: 121.5 mm Hg

Mean SBP

121.4 mm Hg Intensiv

Average number of
4, lantihypertensive
1.9 1.8 8 1.8 1.8 1.8 1.8 1.8 1.8 19 Std Classes ]_ N
23 27 _8 28 238 2.8 28 238 238 3.0 IntClasses medications
T T | | T T
0 1 2 Years 3 4 5
4683 4345 4222 4092 3997 3904 3115 1974 1000 274 Standard N Number of
andan } participants
4678 4375 4221 4091 4029 3920 3204 2035 1048 286 Intensive N




SPRINT. Primary Outcome. Cumulative hazard

Cumulative Hazard

Hazard Ratio = 0.75 (95% CI: 0.64 to 0.89)

(243 events)

During Trial (median follow-up = 3.26

years)

Number Needed to Treat (NNT)
to prevent a primary outcome = 61




SPRINT. All-case mortality. Cumulative hazard

Cumulative Hazard

w
A
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0.04

0.02
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d

Hazard Ratio = 0.73 (95% CI: 0.60 to 0.90)

— St
— Intensive

Standard
(210 deaths)

ensive
(155 deaths)

During Trial (median follow-up = 3.26 yearf)
Number Needed to Treat (NNT)
to Prevent a death = 90

0 1 2 3 4 5
4683 4528 4383 2998 789 Number of
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SPRINT. SAE during follow-up

Number (%) of Participants

Intensive Standard HR (P Value)
All SAE reports 1793 (38.3) 1736 (37.1) 1.04 (0.25)

SAEs associated with Specific Conditions of
Interest

Hypotension 110 (2.4) 66 (1.4) 1.67(0.001)
Syncope 107 (2.3) 80 (1.7) 1.33 (0.05)
Injurious fall 105 (2.2) 110(2.3) 0.95(0.71)
Bradycardia 87 (1.9) 73 (1.6) 1.19 (0.28)
Electrolyte abnormality 144 (3.1) 107 (2.3) 1.35(0.020)
Acute Kidney injury or acute renal failure 1.66

193 (41 17RS5) 4001

Copyrights apply




Reflexiones tras ACCORD y SPRINT

e« ACCORD pacientes < riesgo CV, excluidos > 80 anos, SCr >
1,5 mg/dl, 62 anos media (vs 68 SPRINT), disefo factorial
complejo, poca potencia estadistica para reduccion 20%
end-point primario

e ACCORD: Hidroclorotiazida; SPRINT: Clortalidona

e SPRINT no aplica a diabéticos, enfermedad
cerebrovascular, IC sintomatica o FE < 35%, < 50 anos,
Proteinuria > 1 gr/d, ERC < 20 ml/min

Copyrights apply



Reflexiones tras ACCORD y SPRINT

e Los datos ERC y estatus cognitivo necesitan mas

seguimiento

* Pocarelevanciay precision de la técnica de medida de la
presion arterial en ACCORD, no asi en SPRINT:

— 5 minutos sentado a solas en la consulta
— Media automatizada por aparato validado
— Memoria para realizar 3 medias

— Diferencia de aprox. 10 mmHg; puede corresponder a 130 mmHg

en otros estudios?
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Estudio CLARIFY

Cardiovascular event rates and mortality according to
achieved systolic and diastolic blood pressure in patients with
stable coronary artery disease: an international cohort study

Pacientes de 45 paises
N= 22672 pacientes con enfermedad coronaria

Primary end-point: Muerte CV, IAM o ictus

Findings After a median follow-up of 5- 0 years, increased systolic blood pressure of 140 mm Hg or more and diastolic
blood pressure of 80 mm Hg or more were each associated with increased risk of cardiovascular events. Systolic blood
pressure of less than 120 mm Hg was also associated with increased risk for the primary outcome (adjusted HR 1-56,
95% CI 1-36-1-81). Likewise, diastolic blood pressure of less than 70 mm Hg was associated with an increase in the
primary outcome (adjusted HR 1-41 [1-24-1-61] for diastolic blood pressure of 60—-69 mm Hg and 2-01 [1-50-2-70]
for diastolic blood pressure of less than 60 mm Hg).

Interpretation In patients with hypertension and coronary artery disease from routine clinical practice, systolic blood
pressure of less than 120 mm Hg and diastolic blood pressure of less than 70 mm Hg were each associated with adverse
cardiovascular outcomes, including mortality, supporting the existence of a J-curve phenomenon. This finding suggests
that caution should be taken in the use of blood pressure-lowering treatment in patients with coronary artery disease.

Lancet 2016; 388: 2142-52
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Estudio CLARIFY

A Systolic blood pressure
6

Hazard ratio
w
|

Aumento riesgo
<120/70 mmHg

T T T T T
0 110 120 130 140 150 160
Average systolic blood pressure (mm Hg)

B Diastolic blood pressure
6 —

Hazard ratio

T
0 60 70 80 90 100
Average diastolic blood pressure (mm Hg)

Lancet 2016; 388: 2142-52
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Riesgo de inaccion: Aumento del riesgo de enfermedad
cardiovascular: C. Isquémica

A: Systollc blood pressure B: Dlastolic hlood pressure
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Riesgo de inaccion: Aumento del riesgo de enfermedad
cardiovascular: ictus

A: Systolic blood pressure B: Diastoilic blood pressure
Age at risk: Age at risk:
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Conclusiones

* Menor presion sistolica gue lo recomendado actualmente
se asocia a menor riesgo de ventos cardiovasculares en
el hipertenso-diabético.

» El ajuste por comorbilidades, principalmente excluyendo
pacientes con enfermedad cardiovascular previa elimina
la relacion de curva en J entre presion arterial y stroke,
IM y enfermedad coronaria

e La asociacion entre baja presion arterial y aumento de la
mortalidad podria deberse a la presencia de
enfermedades concomitantes, mas que al tratamiento
antihipertensivo.

Eryd SA, BMJ 2016;354:14070
Copyrghts apply http//dXdOI0rg/101136/bmjI407O



Este analisis ha revelado que en los
estudios con pacientes de alto RCV, el “riesgo residual”,
gue es el nivel de riesgo obtenido por terapia intensa
(incluye con frecuencia antiagregantes e hipolipemiantes),
puede muy raramente descender por debajo del punto de
corte definiendo una condicion de alto riesgo (p.e. 20%
eventos CV en 10 anos). Esto significa que, aunque
reducido por la terapia, un riesgo alto inicial permanece
alto. Al contrario, en estudios con hipertensos en riesgo
inicial bajo o moderado, el “riesgo residual” podria bajar a
menos del 10% en 10 anos, lo que implica que el inicio
temprano de antihipertensivos puede ser beneficioso.

Benetos A, Thomas F, Bean KE, Guize L. Why cardiovascular mortality is
higher in treated hypertensives versus subjects of the same age, in the
general population. J Hypertens 2003; 21:1635 — 1640.
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Cuadro 4. Objetivos de PA del tratamiento:
(1) En conjunto, hay suficiente evidencia para recomendar la bajada de la PAS de 140 mmHg
(y PAD 90 mmHg) en
todos los hipertensos, tanto en los de riesgo moderado como en los de alto riesgo. La
evidencia solo esta ausente en
hipertensos ancianos, en los que sobre el beneficio de bajar Ia PAS bajo 140 nunca se ha
estudiado en estudios aleatorizados.
(2) La recomendacioén de guias previas para bajar el objetivo de PAS (<130) en diabéticos y
en pacientes de muy alto riesgo CV (eventos CV previos) puede ser amplia, pero no esta
apoyada por estudios consistentes. En estudios no aleatorizados de pacientes diabéticos en
gue se ha descendido la PAS por debajo de 130 mmHg con beneficios probados, y en
estudios en los que la PAS se bajo de 130 mmHg en pacientes con eventos CV previos han
tenido resultados controvertidos.
(3) A pesar de sus limitaciones obvias y la poca fuerza de su evidencia, algunos analisis post
hoc de datos de estudios indican una progresiva reducciéon de incidencia de eventos CV con
progresiva bajada de PAS de 120 y PAD de 75 mmHg, aunque el beneficio adicional de bajar
los valores de PA son bastante pequefios. En estos bajos valores de PA también se han
observado a veces efectos beneficiosos en daino organico. El fendmeno de curva J es
improbable que ocurra con el descenso buscado, excepto en pacientes con avanzada
enfermedad arterial aterosclerotica.
(4) Con los datos actuales puede ser prudente recomendar bajar la PAS/PAD a valores en el
rango de 130-139/80-85 mmHg, y posiblemente alrededor de valores en este rango en
todos los hipertensos. Sin embargo, seria deseable evidencias mas criticas de estudios
especificos aleatorizados.

Copyrights apply REAPRAISAL ESH. Journal of Hypertension 2009, 27:2121-2158



Objetivos de PA a alcanzar y mantener

Objetivo general del tratamiento
antihipertensivo

PA < 140-130/90-80 mmHg

Copyrights apply



Recomendaciones finales

En Pacientes de alto riesgo CV: 130-140/80-90 mmHg
En pacientes ancianos 150-140/90 mmHg.

Si para PAD, limite inferior 60-65 mmHg
No existe curva en J para PAS (<120)
En pacientes jovenes ¢ bajar a presiones

epidemiologicamente normales de 120/70 mmHg.
Su RCV es mas modificable que en los de alto RCV.
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Gracias
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2016 European Guidelines on cardiovascular

disease prevention in clinical practice
European Heart Journal (2016) 37, 2315-2381

Table & Risk factor goals and target levels for
important cardiovascular rislc factors

Smoking Mo exposure to tebacco in any form.

Diet Low in saturated fat with a focus on wholegrain
products, vegetables, fruit and fish.

Physical Ar least |50 minutes a week of moderate asrobic PA

activity (30 minutes for 5 daysiweek) or 75 minutes

a week of vigorous asrobic PA (15 minuces for
5 daysiweek) or a combination thereof.

Body weight

BMI 2025 kg/m®. WWaist circumference <94 cm (men)

or <80 em (women).

Blood <140/90 mmHg*

pressure

Lipids®

LDL= is the WYery high-risk: <1.8 mmol/L (<70 mg/dL), or a

primary target

reduction of at least 50% if the baseline is between

1.8 and 3.5 mmol/L (70 and 135 mg/dL)”

High-risk: <2.6mmol/L (<100 mg/dL),or a
reduction of at least 50% if the baseline is between

26 and 5.1 mmol/L (100 and 200 mg'dL)

Low to moderate risk: <3.0 mmol/L (<l 15 mg/dL).

HDL-C Mo target but > 1.0 mmolL (>40mg/dL) in men and
>1.2 mmol/L (>45 mg'dL) in women indicate lower risk.

Triglycerides Mo target but <1.7 mmol/L (<150 mg/dL) indicates
lower risk and higher levels indicate a need to look
for other risk factors.

Diabetes HbAlc <7%. (=53 mmol/mol)
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Retinal fundus photographs of hypertensive retinopathy

Representative digital ratinal fundus pnotographs of mild {A,B), mocerata (Z,D), and severa (E,F)
hypertensive retinopathy, as graded with the simplified classification:

(a) Mild hypertensive retinopathy is indicated by the presence of gzneralized arteriolar narrowing,
drlerivvenous (AV) nicking, arnd vpacificalion of the arleriolar wall ("coppern wiring”).

(3) Mild nypertensive retinopathy with focal arteriolar narrowing.

(C,D) Moderate hypertensive rztinopathy with multiple retinal hemorrhages and cotton wool patches.
(E,F) Severe hypertensive retinopathy with swelling of the optic disk, retinal hemorrhages, hard
exudates, and cotton wool patches.

From: Downie LE, Hodgson LA, Dsylva C, et al. Hypertensive retinopathy: Comparing the Keith-Wagener-Barker to
a simplified classification. ] Hypertens 2013; 31:950. DOI' 10.1097/H1H.0b013e32835¢efea3. Reproduced with
permissicn from Lippincott Williams & Wilkins. Copyright ©@ 2013 international Society of Hypertension and
European Society of Hypertension. Unauthorized reproduction of this material is prohibited.




sv)y Guia de hipertension ESH/ESC 2013

Sensibilidad para detectar cambios debidos al tratamiento,

tiempo hasta el cambio y valor pronostico del cambio
segun los marcadores de DO asintomatico

o . , Valor
Marcadorde | Sensibilidad | o oo hasta | VA0 Marcador | Sensibilidad | Tiempo orondstico
= - alos : pronosticode | | de dafio alos hasta el
dafio orgéanico , el cambio : Aot _ : de los
cambios los cambios organico cambios cambio cambins
Moderado Excrecion
HVI/ECG (>6 meses) urinaria de Moderado
proteinas
Grosor de
Moderado
HVl/eco Moderada la pared
(>6 meses) carétida
Velocidad Datos
HVI/re,s_onanC|a Moderado _ de la onda limitados
magnética Sin datos de pulso
cardiaca (>6 meses)
indice : .
tobillo-brazo Sin datos Sin datos
TFGe Moderada Sin datos
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Weight loss-induced reduction in diastolic blood
pressure

[
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]

- -]
1

Fall in diastolic BP, mmHg

=-9.5 -4.5 to -9.5 -2 to -4.5 +1to -2 >+1
Weight change; kg

Relationship between the quantity of weight lost and the fall in diastolic
blood pressure in 308 moderately obese patients given a weight
reduction regimen for 18 months. The patients began with a diastolic
pressure between 80 and 89 mmHg; those who lost the most weight
had the largest reduction in diastolic pressure. The decreases in the
systolic pressure were similar.

BP: blood pressure.

Data from: Stevens VI, Corrigan SA, Obarzanek E, et al. Weight foss
intervention in phase 1 of the Trials of Hypertension Prevention. The TOHP
Coflaborative Research Group. Arch Intern Med 1993; 153:849.



Blood pressure change and sodium reduction
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tensive tensive blind

Pooled results from all sodium-reduction tnals concerning the mean net change in blood
pressure due to restrictions in sodium intake among various subsets of patients.

SBP: systolic blood pressure; DBP: diastolic blood pressure.
* The mean change is compared with control values.

Data from: Cutler JA, Follmann D, Alfender PS5, Am 1 Clin Nutr 1997; 65:6435,
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J-shaped assodation of systolic blood pressure and cardiovascular
events in patients with coronary artery disease and treated

hY[]EI'tEI'ISI-D“ CLARIFY

Hazard ratio
4% ]
|

0 110 120 130 140 150 160

Average systolic blood pressure (mmHg)

BP: blood pressure; CV: cardiovascular; CAD: coronary artery disease; HTN: hypertension.

Reproduced from: Vidal-Petiot E, Ford I, Greenlaw N, et al. Cardiovascular event rates and mortality
according to achieved systolic and diastofic blood pressure in patients with stable coronary artery disease:
An international cohort study. Lancet 2016. Ilustration used with the permission of Elsevier Inc. Alf

rights reserved.
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J-shaped assodation of diastolic blood pressure and cardiovascular
events in patients with coronary artery disease and treated hypertension

CLARIFY

Hazard ratio
[ 1]
|

Average diastolic blood pressure {mmHg)

BP: blood pressure; CV: cardiovascular; CAD: coronary artery disease; HTN: hypertension.

Reproduced from: Vidal-Petiot E, Ford I, Greenfaw N, et al. Cardiovascular event rates and mortality
according to achieved systolic and diastolic blood pressure in patients with stable coronary artery disease:
An international cohort study. Lancet 2016, Ifustration used with the permission of Elsevier Inc. Alf rights
reserved.
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Relation between hypertension and development of ESRD

P
o
I

Stage 4 hypertension

Stage 3 hypertension

Stage 2 hypertension

Stage 1 hypertension
High-normal

- Normal but not optimal
:3I|:-I'.||“al

18

End-stage renal disease due to any cause (percent)

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 M1, Whelton PE, Randalf BL, et al. Blood pressure and end-stage renal disease in men. N Engl ] Med
199a; 334:13.
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Ensayos clinicos clave para definir objetivos
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Saklayen et al. Front Cardiovasc Med 2016; 3:3-10
Copyrights apply



Copyrights apply

Diastolic pressure and cardiovascular events in HOT

trial

Major cardiovascular events

per 1000 patients-years

20 —
15 = Minimum = 82.6 mmHg
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Mean diastolic blood pressure, mmHg

Estimated incidence (95 percent CI) of major cardiovascular
events in relation to achieved mean diastolic blood pressure in
the HOT trial. The diastolic pressure at the lowest point of the
curve is indicated (minimum).

Adapted from Hansson, L, Zanchetti, A, Carruthers, SG, et al, Lancet

1998; 351:1755.



Systolic pressure and cardiovascular mortality in HOT

trial
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Mean systolic blood pressure, mmHg

Estimated incidence (95 percent CI) of cardiovascular
mortality in relation to achieved mean systolic blood pressure
in the HOT trial. The systolic pressure at the lowest point of

the curve is indicated (minimum).
Adapted from: Hansson L, Zanchetti A, Carruthers 5G, et al. Lancet

1988; 351:1755.

Copyrights apply



Copyrights apply

Diastolic pressure and cardiovascular mortality in
HOT trial
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Mean diastolic blood pressure, mmHg

Estimated incidence (95 percent CI) of cardiovascular
mortality in relation to achieved mean diastolic blood pressure
in the HOT trial. The diastolic pressure at the lowest point of

the curve is indicated (minimum).
Adapted from: Hansson L, Zanchetti A, Carruthers 5G, et af, Lancet
1998; 351:1755.



Implications

e Telmisartan is as effective as ramipril, with a
slightly better tolerability.

 Combination therapy is not superior to
ramipril, and has increased side effects.

N Engl J Med. 2008 Apr 10;358(15):1547-59.
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Reflexiones tras ACCORD y SPRINT

e SPRINT aplica a > 50 anos, +
— PAS 130-180 con 0 6 1 anti HTA

— PAS 130-170, > 2 anti HTA
— PAS 130-160, > 3 anti HTA
— PAS 130-150, > 4 anti HTA

e + Riesgo vascular (=1)
— Enf.vascular clinica o subclinica (no ictus)
— ERC con TFGe 20-59 ml/min
— Framingham Score =2 15% a 10 afios

— > 75 anos
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