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Introduction

In the 2 years since the publication of the 2007 guidelines
for the management of arterial hypertension of the Euro-
pean Socicty of Hypertension (ESH) and the European
Socicety of Cardiology (ESC) [1], rescarch on hyperten-
sion has actively been pursued and the results of new
important studies (including several large randomized
trials of antihypertensive therapy) have been published.
Some of these studies have reinforced the evidence on
which the recommendations of the 2007 ESH/ESC
guidelines were based. However, other studies have
widened the information available in 2007, modifying
some of the pl'cvi(:l]s concepts, and 3llggc3[ing that new

evidence-based recommendations could be appropriate.

The aim of this document of the ESH is to address a
number of studies on hypertension published in the last
2y
ing knowledge of hypertension. Furthermore, some

irs in order to assess their contribution to our expand-

critical appraisal of the current recommendations of the
ESH/ESC, as wellas of other guidelines, might be a useful
step toward the preparation of a third version of the
European guidelines in the future.

The most important conclusions are summarized in
boxes. The points that will be discussed are reported
in Box 1.
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ORIGINAL ARTICLE

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

The ACCORD Study Group*

ABSTRACT

BACKGROUND

There is no evidence from randomized trials to support a strategy of lowering sys-
tolic blood pressure below 135 to 140 mm Hg in persons with type 2 diabetes mel-
litus. We investigated whether therapy targeting normal systolic pressure (i.e., <120
mm Hg) reduces major cardiovascular events in participants with type 2 diabetes
at high risk for cardiovascular events.

METHODS

A total of 4733 participants with type 2 diabetes were randomly assigned to inten-
sive therapy, targeting a systolic pressure of less than 120 mm Hg, or standard
therapy, targeting a systolic pressure of less than 140 mm Hg. The primary com-
posite outcome was nonfatal myocardial infarction, nonfatal stroke, or death from
cardiovascular causes. The mean follow-up was 4.7 years.

RESULTS

After 1 year, the mean systolic blood pressure was 119.3 mm Hg in the intensive-
therapy group and 133.5 mm Hg in the standard-therapy group. The annual rate of
the primary outcome was 1.87% in the intensive-therapy group and 2.09% in the
standard-therapy group (hazard ratio with intensive therapy, 0.88; 95% confidence
interval [CI], 0.73 to 1.06; P=0.20). The annual rates of death from any cause were
1.28% and 1.19% in the two groups, respectively (hazard ratio, 1.07; 95% CI 0.85 to
1.35; P=0.55). The annual rates of stroke, a prespecified secondary outcome, were
0.32% and 0.53% in the two groups, respectively (hazard ratio, 0.59; 95% CI, 0.39
to 0.89; P=0.01). Serious adverse events attributed to antihypertensive treatment
occurred in 77 of the 2362 participants in the intensive-therapy group (3.3%) and
30 of the 2371 participants in the standard-therapy group (1.3%) (P<0.001).

CONCLUSIONS

In patients with type 2 diabetes at high risk for cardiovascular events, targeting a sys-
tolic blood pressure of less than 120 mm Hg, as compared with less than 140 mm Hg,
did not reduce the rate of a composite outcome of fatal and nonfatal major cardio-
vascular events. (ClinicalTrials.gov number, NCT00000620.)
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Estudo ACCORD

Em diabéticos tipo 2 com risco cardiovascular elevado, o tratamento intensivo da PA
para valores de PAS<120 mmHg, em comparagdo com a redugéo para valores <140
mmHg, ndo reduziu a taxa de eventos cardiovasculares major, fatais e néo fatais.
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The J-Curve Phenomenon and the
Treatment of Hypertension

Is There a Point Beyond Which
Pressure Reduction Is Dangerous?

Lisa Farnett, PharmD; Cynthia D. Mulrow, MD, MSc; William D. Linn, PharmD; Catherine R. Lucey, MD; Michael R. Tuley, PhD

We critically appraised the medical literature to evaluate whether there is a point
beyond which blood pressure reduction in hypertensive subjects is no longer
beneficial and possibly even deleterious. Thirteen studies that stratified cardio-
vascular outcomes by level of achieved blood pressure in treated hypertensive
subjects who had been followed up for at least 1 year were critiqued by four
independent reviewers. Data addressing population, protocol, and methodologi-
cal characteristics were evaluated. Studies did not show a consistent J-shaped
relationship between treated blood pressure and stroke, but they did demon-
strate a consistent J-shaped relationship for cardiac events and diastolic blood
pressure. The beneficial therapeutic threshold point was 85 mm Hg. We con-
clude that low treated diastolic blood pressure levels, ie, below 85 mm Hg, are
associated with increased risk of cardiac events.

THERE is ample scientific evidence to
conclude that uncontrolled hyperten-
sion increases cardiovascular morbidity
and mortality, and clinical trial data
have shown that lowering elevated
blood pressure levels decreases morbid-
ity and mortality. The question that re-
mains is: “To what level should blood
pressure be lowered to optimize treat-
ment?” Recently, some authors have fo-
cused on the dangers of lowering blood

. The

and Linn); the ion of

1e, the Departiment of Medi-

cine, The University s Health Science Center at

San Antonic (Drs Mulrow and Lucey); and the Geriatric
Research, Education, and ter at the Aud

L. Murphy Memorial Veterans Hospital at San Antonio
(Tex} (Drs Mulrow and Tuley).

Reprint requests to Ambulato

Murphy Memorial Veteran:
er Bivd, San Antonio, T

Care (11C), Audie L.
7400 Merton Mint-
8248 (Dr Mulrow)

pressure below certain levels and have
suggested that excessive reductions in
blood pressure may explain why major
clinical trials have not shown greater
effects in reducing coronary artery dis-
e authors have proposed a
-shaped curve” relationship between
blood pressure and cardiac morbidity
and mortality, whereby lowering blood
re below a critical point is no
eficial and possibly even dele-
Other authors have maintained
the traditional premise of “the lower the
blood pressure the better.™
Support for the traditional therapeu-
tic goal of “the lower the better” is based
largely on the results of large observa-
tional studies and actuarial data. Al-
though the: udies often included
normetensive subjects and stratified
cardiovascular outcomes based on base-
line rather than treated levels of blood

pressure, they illustrate the controver-
sy addressed in this review. For exam-
ple, data from the mas: Build and
Blood Pressure Study,’ the mortality
surveillance study of the Multiple Risk
Factor Intervention Trial screenees,’
subsets of the Pooling Project,” the Fra-
mingham study,’ and the Coronary
Drug Project study,” as well as data
from several lesser known studies, "
have shown positive linear relationships
without threshold points between base-
line blood pressure levels and cardio-
vascular events. In general, these stud-
ies have analyzed data using best fit
smooth curves between the points that
relate blood pressure and cardiovascu-
lar events. These methods do not allow
detection of a J-curve as to reveal a
J-shaped curve individual points must
be connected. Regardless of these limi-
tations, the magnitude and consistency
of these data have prompted many au-
thorities to accept low blood pressure
targets for hypertensive patients.

In fact, in a recent meta-analysis,
MacMahon et al' combined nine obser-
vational studies and concluded that
“there is no evidence of any thresheld
below which lower levels of blood pres-
sure were not associated with lower lev-
els of stroke and coronary heart dis-

Their methods of analysis and
results have been criticized."™ The
analysis was based on baseline rather
than treated blood pressure levels, and
five observational studies that did not
support a continuous linear relation-
ship were excluded.”® Moreover, at

JAMA, January 23/30, 1891 Vol 28§vMichded from jama.ama-assn.org by guest on January’RBy2@mansive Therapy—Famettetal 489

JAMA 1991:265(4):489-495
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1° Consulta

. Amalia, 67 anos com hipertensao e diabetes desde ha 10 anos.

¥ Assintomatica.

Medicada com 1 anti-hipertensor cujo nome desconhece (no fim da
embalagem) e 2 ADO’s.

Obesa, sedentaria. Nao fuma.

Portadora de analises de ha 3 meses: Col:185, HbA1C:7.9%, Creat:1.0,
K+:4.0, microalbuminuria. ECG: ritmo sinusal e HVE .

PA:190/110 mmHg com pulso ritmico 80 ppm. Obs CP negativa

Televoter: Quantos factores de resisténcia ao tratamento identifica na sua doente?

1. Dois

Trés

Quatro

Cinco

Seis

Tenho duvidas

o 0k owbd

0% 0% 0% 0% 0% 0%
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Factores de resisténcia ao tratamento

Idade avancada (275 anos)

Pressao sistolica basal muito elevada
Hipertrofia ventricular esquerda

Sexo feminino

Obesidade )
Diabetes
Doencarenal cronica L Expansio davolémia
Ingestao elevada de sal
Raca negra

Hypertension. 2008;51:1403-1419.
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Idade avancada (275 anos)

Presséo sistolica basal muito elevada
Hipertrofia ventricular esquerda

Sexo feminino

Obesidade

Diabetes

Doencarenal cronica
Ingestao elevada de sal ?
Raca negra
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Factores de resisténcia ao tratamento que cursam

com maior expansao da volémia

Idade avancada (275 anos)

Pressao sistolica basal muito elevada
Hipertrofia ventricular esquerda

Sexo feminino

Obesidade

Diabetes

Doencarenal cronica
Ingestao elevada de sal ?
Raca negra

Hypertension. 2008;51:1403-1419.



A diminuicao do potassio induzida pelas tiazidas é responsavel
pelo aparecimento de diabetes de novo

Epidemiology/Population Studies

Changes in Serum Potassium Mediate
Thiazide-Induced Diabetes

Tariq Shafi, Lawrence J. Appel, Edgar R. Miller, III, Michael J. Klag, Rulan S. Parekh

Abstract—Thiazides, recommended as first-line antihypertensive therapy, are associated with an increased risk of diabetes.
Thiazides also lower serum potassium. To determine whether thiazide-induced diabetes is mediated by changes in
potassium, we analyzed data from 3790 nondiabetic participants in the Systolic Hypertension in Elderly Program, a
randomized clinical trial of isolated systolic hypertension in individuals aged =60 years treated with chlorthalidone or
placebo. Incident diabetes was defined by self-report, antidiabetic medication use, fasting glucose =126 mg/dL. or
random glucose =200 mg/dL. The mediating variable was change in serum potassium during year 1. Of the 459 incident
cases of diabetes during follow-up, 42% occurred during year 1. In year 1, the unadjusted incidence rates of diabetes
per 100 person-years were 6.1 and 3.0 in the chlorthalidone and placebo groups, respectively. In year 1, the adjusted
diabetes risk (hazard ratio) with chlorthalidone was 2.07 (95% CI: 1.51 to 2.83; P<0.001). After adjustment for change
in serum potassium, the risk was significantly reduced (hazard ratio: 1.54; 95% CI: 1.09 to 2.17: P=0.01); the extent
of risk attenuation (41%: 95% CI: 34% to 49%) was consistent with a mediating effect. Each 0.5-mEqg/L decrease in
serum potassium was independently associated with a 45% higher adjusted diabetes risk (95% CI: 24% to 70%:;
P<0.001). After year 1, chlorthalidone use was not associated with increased diabetes risk. In conclusion,
thiazide-induced diabetes occurs early after initiating treatment and appears to be mediated by changes in serum
potassium. Potassium supplementation might prevent thiazide-induced diabetes. This hypothesis can and should be
tested in a randomized trial. (Hyperfension. 2008:52:1022-1029.)

Key Words: hypertension ® diabetes mellitus m thiazide diuretics m chlorthalidone m hypokalemia m potassium




A hipocaliémia induzida pelos diuréticos associa-se ao aumento
do risco de eventos cardiovasculares em hipertensos idosos

Scientific Contributions

Hypokalemia Associated With Diuretic Use and
Cardiovascular Events in the Systolic Hypertension in the
Elderly Program

Lonneke V. Franse, Marco Pahor, Mauro D1 Bari, Grant W. Somes,
William C. Cushman, William B. Applegate

Abstract—The treatment of hypertension with high-dose thiazide diuretics results in potassium depletion and a limited
benefit for preventing coronary events. The clinical relevance of hypokalemia associated with low-dose diuretics has not
been assessed. To determine whether hypokalemia that occurs with low-dose diuretics is associated with a reduced
benefit on cardiovascular events, we analyzed data of 4126 participants in the Systolic Hypertension in the Elderly
Program (SHEP). a 5-year randomized, placebo-controlled clinical trial of chlorthalidone-based treatment of isolated
systolic hypertension in older persons. After 1 year of treatment, 7.2% of the participants randomized to active treatment
had a serum potassium <<3.5 mmol/L. compared with 1% of the participants randomized to placebo (P<<0.001). During
the 4 years after the first annual visit. 451 participants experienced a cardiovascular event, 215 experienced a coronary
event, 177 experienced stroke, and 323 died. After adjustment for known risk factors and study drug dose. the
participants who received active treatment and who experienced hypokalemia had a similar 1isk of cardiovascular
events, coronary events. and stroke as those randomized to placebo. Within the active treatment group, the risk of these
events was 51%, 55%. and 72% lower, respectively. among those who had normal serum potassium levels compared
with those who experienced hypokalemia (P<<0.05). The participants who had hypokalemia after 1 year of treatment
with a low-dose diuretic did not experience the reduction in cardiovascular events achieved among those who did not
have hypokalemia. (Hypertension. 2000;35:1025-1030.)

Key Words: hypokalemia m diuretics m myocardial infarction m stroke m clinical trials

Hypertension 2000;35:1025-1030
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NUMERD: 003/2010

DA DIRECCAQ-GERAL DA SAUDE oxta: 31/12/2010

ASSUNTO: Terapéutica na Hipertens3o Arterial: diuréticos

PALAVRAS-CHAVE: Dijuréticos
PARA: Meédicos do Servigo Nacional de Saude

CONTACTOS: Departamento da Qualidade na Saude - Programa Nacional de Prevengdo e Controlo

das Doencas Cardiovasculares (espigamacedo@dgs.pt)

Mos termos da alinea c¢) do n.2 2 do artigo 2.2 do Decreto Regulamentar n.2 66/2007, de 29 de

Maio, na redaccio dada pelo Decreto Regulamentar n.2 21/2008, de 2 de Dezembro, emite-se a
Morma seguinte:

1. Os diuréticos tiazidicos' em doses baixas (12,5 — 25 mg/dia de hidroclorotiazida,
clortalidona e a indapamida), sdo usados como agentes de primeira linha no tratamento da
hipertensao arterial.

2. A medicacdo anti-hipertensora é iniciada nos doentes com pressdo arterial sistolica 2 140
mmHg e/ou pressdo arterial diastdlica > 90 mmHg, com ajuste de dose, de forma a ser
obtido um resultado terapéutico inferior a estes valores.

3. Os diuréticos tiazidicos estdo contra-indicados em casos de gota.

4. Excepcoes a presente Norma sdao fundamentadas no processo clinico de doente com
hipertensao arterial essencial.



Incidéncia de Diabetes de novo no Estudo SHEP
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ALLHAT Study

Os doentes tratados com Clorotalidona que desenvolveram
hipocaliémia tiveram um risco de eventos cardiovasculares
semelhante aos aleatorizados para placebo.

% por 1000 individuos ano (eventos cardiovasculares)
60

Clorotalidona Clorotalidona Placebo
K+ >3.5 K+ <3.5 K+ >3.5

Hypertension 2000;35:1025-1030



% Reducéo dos eventos cardiovasculares nos hipertensos
com K+ normal (versus |K+)

Eventos CV Eventos
totais Coronarios

Hypertension 2000;35:1025-1030
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Reducao acrescida da PA com a a administracao de
= 1 anti-hipertensor a noite

PA Sistolica PA Diastolica

Hypertension 2005;46(part 2):1053-1059



Cronoterapia da Hipertensao

-

Hansson L. J Cardiovasc Pharmacol 1991; 18(suppl10):S76-S80.
Gennari C. Cardiovasc Drug Ther 1989;3(suppl 1):319-25.




Hipertensao Resistente

Definicao

Toda a hipertensao nao controlada apesar
do tratamento com trés anti-hipertensores,
sendo um deles (idealmente) um diurético.

Hypertension. 2008;51:1403-1419.



AHA Scientific Statement

Resistant Hypertension: Diagnosis, Evaluation,
and Treatment

A Scientific Statement From the American Heart Associatiol
Professional Education Committee of the Council for
High Blood Pressure Research

David A. Calhoun, MD, FAHA, Chair: Daniel Jones, MD, FAHA: Stephen Textor, MD, FAH
David C. Goff, MD, FAHA: Timothy P. Murphy, MD, FAHA: Robert D. Toto, MD, F.
Anthony White, PhD; William C. Cushman, MD, FAHA: William White, ML
Domenic Sica, MD. FAHA: Keith Ferdinand. MD: Thomas D. Giles, MD:
Bonita Falkner, MD, FAHA: Robert M. Carey, MD, MACP, FAHA

Abstract—Resistant hypertension is a common clinical problem faced by both primary care clinicians and specialists. While the
nt hypertension is unknown, clinical trials suggest that it is not rare, involving perhaps 20% to 30%
of study participants. As older age and obesity are 2 of the strongest risk factors for uncontrolled hypertension, the incidence
of resistant hypertension will likely increase as the population becomes more elderly and heavier. The prognosis of resistant
hypertension is unknown, but cardiovascular risk is undoubtedly increased as patients often have a history of lon;
severe hypertension complicated by multiple other cardiovascular risk factors such as obesity. sleep apnea, diabetes, and
chronic kidney disease. The diagnosis of resistant hypertension requires use of good blood pressure technique to confirm
persistently elevated blood pressure levels. Pseudoresistance, including lack of blood pressure control secondary to poor
medication adherence or white coat hypertension. must be excluded. Resistant hypertension is almost always multifactorial
in etiology. Successful treatment requires identification and reversal of lifestyle factors contributing to treatment resistance:
diagnosis and appropriate treatment of secondary causes of hypertension: and use of effective multidrug regimens. As a
\ulwmup patients with resistant hypertension have not been widely studied. Observational assessments have allowed for
identification of demographic and lifestyle characteristics associated with resistant hypertension, and the role of secondary
wses of hypertension in promoting treatment resistance is well documented: however, identification of broader mechanisms
of treatment resistance is lacking. In particular, attempts to elucidate potential genetic causes of resistant hypertension have
been limited. Recommendations for the pharmacological treatment of resistant hypertension remain largely empiric due to the
lack of systematic assessments of 3 or 4 drug combinations. Studies of resistant hypertension are limited by the high
cardiovascular risk of patients within this subgroup, which generally precludes safe withdrawal of medications; the presence
of multiple disease processes (eg. sleep apnea, diabetes, chronic kidney disease, atherosclerotic disease) and their associated
medical therapies, which uunimmd interpretation of study results: and the difficulty in enrolling large numbers of study
participants. Expanding our understanding of the causes of resistant hypertension and thereby |\oh. ntially allowing for more
effective prevention and/or treatment will be essential to improve the long-term clinical management of this disorder.
(Hypertension. 2008:51:1403-1419.)

Key Words: AHA Scientific Statements ® hypertension m blood pressure

The American Heart Association makes every effort to avoid any actual or potential conflicts of interest that may arisc as a result of an outside
relationship or a personal, professional, or business interest of a member of the writing pancl. Specifically, all members of the writing group are required
to complete and submit a Disclosure Questionnaire showing all such relationships that might be perceived as real or potential conflicts of interest.

This statement was approved by the American Heart Association Science Advisory and Coordinating Committee on January 3, 2008. A single reprint
is available by calling 800-242-8721 (US only) or by writing the American Heart Association, Public Information, 7272 Greenville Ave, Dallas, TX
75231-4596. Ask for reprint No. 71-0439, A copy of the statement is also available at http//www.americanheart.org/presenter. jhtml ?identifier = 3003999
by selecting cither the “topic list” link or the “chronological list” link. To purchase additional reprints, call 843-216-2533 or c-mail
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