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The new international guidelines for the diagnosis and management of hypertension 
proposed higher thresholds for the diagnosis of hypertension in patients with higher 
cardiovascular risk, such as patients with diabetes, chronic kidney disease, and the 
elderly. The premise for the new recommendations was the results of randomized 
clinical trials, such as the ACCORD trial. Nonetheless, the results of the ACCORD 
trial were within the predicted by the meta-analysis of risk and confirmed by meta-
analysis of clinical trials, particularly for stroke. The decision to use 140 mmHg 
as the therapy goal would be to deny diabetic patients the benefit of preventing 
a large proportion of strokes. In addition, the meta-analysis conducted in the 
United States did not address prehypertension, ignoring many trials performed 
with patients presenting prehypertension and cardiovascular disease, showing the 
benefit of further lowering blood pressure. The guidelines recommended angiotensin 
receptor blockers as one of the first options for all patients and particularly patients 
with diabetes and chronic kidney disease. Three recently published meta-analyses 
and review showed that these agents are practically inert in the prevention of all-
cause death and cardiovascular events. In conclusion, there is evidence showing 
that hypertension should be more aggressively prevented and treated, and that 
angiotensin receptor blockers should not be the first option to start the treatment.
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 International guidelines for the diagnosis and management of 
hypertension were recently released1,2. A historical trend of lowering blood 
pressure (BP) thresholds to diagnose hypertension in high-risk individuals 
was unexpectedly reversed. BP targets for the treatment were modified 
accordingly. Therefore, some individuals who were hypertensive before 
are now normotensive. Other guidelines still recommend the previous 
diagnostic limits and goals of treatment3-5, resulting that one individual 
may be hypertensive in some countries and normotensive in others. The 
guidelines are more homogeneous in the recommendations for treatment, 
particularly in regard to the liberal options of drugs to start the treatment. 
This open recommendation includes drugs without unbiased evidences 
of effectiveness, such as Angiotensin Receptor Blockers (ARBs). In 
this point of view, I discuss the reasons and misconceptions concerning 
the establishment of diagnostic thresholds and the shortcomings in the 
recommendations of antihypertensive drugs.
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What are the thresholds to diagnose 
hypertension?

The guidelines of the European Society of 
Hypertension and European Society of Cardiology 
were the first to recommend new thresholds for the 
diagnosis of hypertension. According to them, the 
target values in the treatment of hypertension in 
patients with diabetes were set at 140/85 mmHg1 
instead of 130/80 mmHg, as recommended by 
the previous guidelines6. In addition, the new 
guidelines recommended that drug treatment 
should be started at BP higher than 160 mmHg in 
elderly patients. 

The European guideline is sometimes 
confusing, referring to diagnostic thresholds and 
to goals of treatment in other tables. For instance, 
the recommendations for elderly patients are 
contradicted in the next recommendation, which 
states that antihypertensive drug treatment may also 
be considered in the elderly (at least when younger 
than 80 years) when systolic blood pressure (SBP) 
is in the 140–159 mmHg range, provided that 
antihypertensive treatment is well tolerated. Since 
BP-lowering drugs are well tolerated, it is possible 
to assume that we should start treating patients 
at lower BP levels (140 mmHg, as in the previous 
guideline), since it is impossible to know a priori if 
the patient will tolerate the treatment.

The Eighth Joint National Committee (JNC 
8) report2 presented a radical shift from the (JNC 
7)7. The report addressed only drug treatment, 
excluding the overall evaluation of the patient, 
methods of BP measurement, strategies to 
diagnose identifiable causes of secondary 
hypertension, lifestyle recommendations, and 
other aspects related to the overall management 
of hypertension. In regard to diagnostic thresholds 
and goals of treatment, the (JNC 8) was clearer than 
the European guidelines, and did present higher 
diagnostic values for BP in some conditions as well. 
For non-elderly adults, the report maintained 
140/90 mmHg as diagnostic of Hypertension and 
also as a goal of treatment. For individuals over 60 
years, the report established 150 mmHg of systolic 
BP as the new diagnostic limit and the target of 
treatment, keeping 90 mmHg for diastolic BP. The 
most radical modification, however, was in patients 
with diabetes and chronic kidney disease (CKD). 
The current recommendations are the same as 
those for adults without diabetes (140/90 mmHg), 
in comparison with 130/80 mmHg recommended 
in the JNC 7 report. The JNC 8 report did not 
address prehypertension, a condition proposed in 
the JNC 7 and that is a current focus of research, 

both in terms of risk for cardiovascular disease and 
therapeutic approach.

The guidelines from the National Institute for 
Health and Clinical Excellence (NICE) were issued 
in 20113. This guideline was the first to include out-
of-office BP measurement, either by Ambulatory 
Blood Pressure (ABP) monitoring or Home Blood 
Pressure (HBP) monitoring, as additional criteria 
to diagnose hypertension. The algorithms are 
more complex, but the office BP was set at 140/90 
mmHg for adults younger than 80 years old, with or 
without diabetes or CKD.

The current Brazilian guidelines were not 
updated recently and are still similar to the 
previous European guidelines4. The recently 
released recommendations from the Brazilian 
Ministry of Health5 maintain 130/80 mmHg as the 
treatment target in patients with diabetes, CKD, 
high cardiovascular risk, and secondary prevention 
of stroke.

Where do we stand in face of the paradoxical 
changes in the major guidelines and the differences 
between guidelines? Should we follow the new 
recommendations or should we keep a more 
aggressive approach to lower BP, particularly in 
patients with higher cardiovascular risk? I believe 
that the reasons to establish new thresholds were 
not fully revised and that it is necessary to take in 
consideration the full set of evidence to support our 
decisions.

The authors of the American and the European 
guidelines based their new target recommendations 
for BP treatment on the results of randomized 
clinical trials (RCT). They should be complimented 
by the initiative, which recognizes the primacy of 
the results of RCT to justify medical decisions. 
Nonetheless, they misinterpreted the results of 
the ACCORD trial8. Moreover, they left aside the 
results of many trials that were done with patients 
with normal BP, assuming that these trials were 
not applicable to patients with hypertension. We 
had the opportunity to deeply discuss these and 
other issues related to goals of treatment and the 
J-shaped phenomenon9. In summary, I present 
below the main points that support my view.

The wrong interpretation of the ACCORD trial

The ACCORD study tested the hypothesis 
that lowering blood pressure beyond guidelines 
recommendations would confer higher 
cardiovascular protection8. The trial assessed the 
incidence of cardiovascular events in patients 
with diabetes assigned to intensive therapy, 
targeting a systolic pressure of less than 120 
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mm Hg, as compared with the standard therapy, 
targeting a systolic pressure of less than 140 
mm Hg. The incidence of the primary endpoint, 
coronary heart disease events, was not statistically 
different between treatment arms, and serious 
adverse events were three times more frequent 
in the intensive arm. Therefore, the experts 
recommended 140/90 mmHg as the goal in the 
management of hypertension for patients with 
diabetes. Nonetheless, there are sound evidence-
based reasons to dissent from this view and to 
recommend low blood pressure targets to prevent 
cardiovascular disease.

Strategy trials, such as the ACCORD trial, are 
less susceptible to confounding than cohort studies, 
but are not fully free of potential confounding. 
Reasons include the possibility that BP reduction 
in a proportion of patients treated intensively and 
the interruption of drug treatment at lower BP levels 
could be harmful. The results of the ACCORD trial 

were within the predicted by the meta-analysis of 
risk10 and confirmed by the meta-analysis of clinical 
trials11. There was a 13% reduction in the incidence 
of coronary artery disease, in comparison with 
22% predicted by the meta-analysis of clinical 
trials (figure 1). It is noteworthy that the estimate 
of the meta-analysis was based in 71 studies 
with 9,811 events, in comparison with 126 events 
of the ACCORD trial. For stroke, the relative risk 
reduction in the ACCORD trial was identical to that 
predicted by the meta-analysis of 45 studies, with 
5,420 events (figure 1). It is of note the magnitude 
of the benefit, a relative risk reduction of 41%. The 
absolute incidence of stroke in the ACCORD trial 
was unexpectedly low. Taking into account the 
higher incidence of stroke in our country, and its 
devastating consequences, the decision to use 
140 mmHg as the goal of therapy would be to deny 
diabetic patients the benefit of preventing a large 
proportion of strokes.

Figure 1: Relative risk for coronary heart disease and stroke in blood pressure-difference trials, in 
epidemiological studies and in the ACCORD trial. Reproduced, with permission, from reference 11.
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Table 1: Clinical trials showing the effectiveness of blood pressure-lowering drugs in the prevention of cardiovascular 
events in patients with normal blood pressure.

RRR: relative risk reduction
* In individuals aged at least 55 with another major cardiovascular risk factor (elevated cholesterol levels, low HDL-cholesterol, cigarette 
smoking, or microalbuminuria).
MI: myocardial infarction; CV: cardiovascular
# estimate for the entire cohort, not significantly different between normotensive and hypertensive individuals

Clinical condition References Active treatment
Primary 

outcome

RRR

(95% CI)
Diabetes mellitus* 13 Ramipril MI, stroke or CV 

death

25%

(12 to 36)

Any evidence of atherosclerosis in 

the coronary, cerebral, or peripheral 

territories

14

15

Ramipril

Perindopril

MI, stroke or CV 

death

MI, CV death or 

cardiac arrest

22%

(14 to 30)#

20%

(9 to 29)#

Recovered from stroke 16 Indapamide plus 

perindopril

Stroke 42%

(19 to 58)

Asymptomatic heart failure 17 Enalapril CV deaths 12%

(-3 to 26)

Overt heart failure 18

19

Enalapril

Captopril

CV deaths 18%

(6 to 28)

21%

(5 to 35)

The benefit of treating patients with low blood 
pressure in patients with subclinical or clinical 
disease

Previous trials done in patients with clinical 
or subclinical cardiovascular disease (heart 
failure, stroke, myocardial infarction, evidence 
of atherosclerosis, and diabetes) demonstrated 
significant reduction of cardiovascular events 
with the use of blood pressure lowering agents 
independently of baseline blood pressure12. Table 

1 presents the results of the more representative 
studies13-19. The benefit of treatment was mostly 
attributed to blood pressure-independent effects 
of the agents tested in these studies, the so-called 
pleiotropic effects. Nonetheless, the intensity of 
blood pressure reduction itself could explain the 
benefits of treatment. The meta-analysis by Law 
and co-authors11 demonstrated that the prevention 
of coronary artery disease and stroke with further 
reduction of blood pressure was independent of its 
values at the beginning of these trials (figure 2). 
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Figure 2: Relative risks for coronary events and stroke in patients stratified by blood pressure at the beginning of 
randomized controlled clinical trials. Reproduced, with permission, from reference 11.

There is a proof of the concept that high blood 
pressure is the major risk of for cardiovascular 
disease20. The magnitude of the benefit in clinical 
trials regarding the control of high BP was within the 
estimations of risk provided by cohort studies. For 
a reduction of 10 mmHg in systolic or 5 mmHg of 
diastolic blood pressure, the relative risk reduction 
of coronary heart disease was 22% (95% CI from 
27 to 17%) in a meta-analysis of clinical trials, close 
to the estimation of reduction of 25% (23 to 27%) 
provided by a meta-analysis of cohort studies. The 
corresponding values for stroke were 41% (33 to 
48%) in clinical trials compared to a cohort risk 
prediction of 36% (34 to 38%)20.

Besides the risks of prehypertension for 
cardiovascular disease, it is a precursor of full 
hypertension in high proportion of individuals. Many 
studies have identified the cardiovascular risks of 
prehypertension and the incidence of hypertension 
21-24. In Porto Alegre, four in five individuals from 
40 to 49 years old with prehypertension became 
hypertensive in 10 years25. Studies examining 
the benefit of drug treatment in patients with 
prehypertension free of cardiovascular disease 
are warranted26, as the PREVER-prevention 
trial, a nationwide RCT on the way in Brazil27. 
The PREVER-prevention trial enrolled about 700 
participants, who are being followed for 21 months. 

In the meantime, it is worthy to present the option 
to start low doses of BP agents for individuals 
with prehypertension without co-morbidities who 
do not respond to the prescription of lifestyle 
modification28.

Taken together, these pieces of evidence 
support the view that most guidelines moved to 
the wrong direction. Evidence still do not show 
the whole picture, and should be accompanied 
for indirect evidences and findings in analogous 
models to build the theory. If someone wants to live 
more than 100 years, he or she should keep blood 
pressure below 120 by 80 mmHg, which are the BP 
values of worldwide centenarians.

Misleading indications to start drug treatment

This is another sensitive issue. I strongly 
disagree with the recommendations of all guidelines 
to employ ARBs as a one of the first options for 
all patients and particularly with the preference 
to use these drugs in patients with diabetes and 
CKD. I have challenged this recommendation in 
manuscripts and letters about this topic in the last 
14 years, and it seems that I may be right. Let’s see 
a summary of the evidence or lack of evidence.

ARBs are among the worldwide leading 
brands of blood pressure-lowering agents. This 
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Figure 3: Relative risks and 95% confidence intervals for the occurrence of cardiovascular outcomes in clinical 
trials comparing ARBs with other drugs or placebo in patients with hypertension or high cardiovascular risk; 
the outcomes were the primary outcome of the studies or a co-primary or secondary outcome with significant 
difference between the trial arms (references in the text). Reproduced, with permission, from reference 39.

preference, endorsed by guidelines, is based on 
their neutral or beneficial metabolic effects, and 
on putative cardiac and renal protective effects 
independent of their blood pressure-lowering 
effect – the pleiotropic effects. The corporate bias, 
allied with a massive commercial promotion, may 
explain part of this preference29. Large clinical 
trials designed to demonstrate such effects, mostly 
comparing ARBs with placebo on top of the usual 
treatment, have failed to demonstrate additional 
cardiovascular protection by ARBs and suggested 
that they may be associated with worse renal 

outcomes30-38. I reviewed the results of the major 
clinical trials where an ARB was compared with an 
active treatment or placebo39. The only study where 
an ARB was superior to the comparator in the 
prevention of cardiovascular outcomes in patients 
with hypertension or at high cardiovascular risk 
was the LIFE trial30. Nonetheless, atenolol was an 
inadequate comparator40, and more patients on 
losartan used diuretics41. Figure 3 summarizes the 
risks for major cardiovascular outcomes in studies 
that compared ARBs with other agents and with 
placebo.

Guidelines for the diagnosis and management of hypertension 
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Putative cardiac and renal pleiotropic effects of 
ARBs are the basis for their preferential indication 
to prevent the recurrence of atrial fibrillation and to 
protect the kidney. The evidence comes mostly from 
experimental studies, placebo-controlled trials, 
and from a post-hoc analysis of the flawed LIFE 
trial. New findings are casting doubt upon these 
preferential indications for ARBs. The efficacy of 
ARBs in the prevention of atrial fibrillation was not 
confirmed by four large studies specifically designed 
to investigate this outcome36,42-44. At least six large 
studies with ARBs suggest that these agents may 
have adverse effects over the kidneys, particularly 
when used together with angiotensin converting 
enzyme (ACE) inhibitors. In the RASS study45, a 
complex but well-designed trial in patients with 
type 1 diabetes and normoalbuminuria, the 5-year 
cumulative incidence of microalbuminuria was 6% 
in the placebo group, 4% in the enalapril group, 
and 17% with losartan (P=0.01). The addition of 
telmisartan to ramipril in order to get dual blockade 
of the renin-angiotensin axis in the ONTARGET 
trial46 was associated with an increase of 33% in 
the incidence of renal impairment (P<0.001) and 
a trend for higher rate of renal dialysis (P=0.10). 
The ROADMAP trial37 reported a higher reduction 
in glomerular filtration rate in patients treated with 
olmesartan instead of placebo. In the ACTIVE 
trial36 the incidence of renal dysfunction leading 
to discontinuation of the drug almost doubled in 
patients treated with irbesartan. In the TRANSCEND 
trial33, the decrease in glomerular filtration rate was 
greater with telmisartan than with placebo.

Three meta-analysis of RCT that compared 
ARBs with active or placebo comparators showed 
that they were inert in the prevention of total 
mortality and major cardiovascular outcomes. The 
first explored the efficacy of ARBs in the prevention 
of myocardial infarction and other cardiovascular 
outcomes47. Patients had various criteria for 
enrollment in the trials, such as hypertension, 
heart failure, diabetes, stroke, atrial fibrillation, 
and others. In total, 37 randomized clinical trials, 
with 147 020 participants, were included. When 
compared with placebo or active treatment, ARBs 
were inert in the prevention of myocardial infarction 
(relative risk 0.99, 95% confidence interval 0.92 
to 1.07), death, cardiovascular death, or angina 
pectoris.

The second meta-analysis investigated the 
efficacy of Renin–Angiotensin–Aldosterone 
System (RAAS) inhibitors over cardiovascular 
morbidity–mortality trials48. The trials should have 

at least two-thirds of the patients diagnosed 
with hypertension. The cohort included 158,998 
patients. RAAS inhibition was associated with a 5% 
reduction in all-cause mortality (HR: 0.95, 95% CI: 
0.91–1.00), and a 7% reduction in cardiovascular 
mortality (HR: 0.93, 95% CI: 0.88–0.99). The effect 
was entirely due to ACE inhibitors (HR: 0.90, 95% 
CI: 0.84–0.97). ARB treatment had no effect in the 
prevention of all-cause mortality (HR: 0.99, 95% 
CI: 0.94–1.04).

A more recent meta-analysis presents another 
piece of concern about the status of ARB in the 
prevention of cardiovascular disease49. This meta-
analysis was restricted to patients with diabetes. 
Compared to placebo or other active treatment, in 
23 studies with 32,827 diabetic patients, angiotensin 
converting enzyme inhibitors (ACEIs) significantly 
reduced the risk of all-cause mortality by 13% (RR, 
0.87; 95%CI, 0.78-0.98) and CV deaths by 17% 
(0.83; 0.70-0.99). ACE inhibitors were effective 
in the prevention of major CV events, myocardial 
infarction and heart failure. In contrast with the 
effectiveness of ACEIs, ARBs were ineffective to 
reduce the risk for all-cause mortality (RR, 0.94; 
95%CI, 0.82-1.08) in 13 studies with placebo or no 
treatment control, with a total of 23,867 patients. 
With the exception of a reduction in the risk of heart 
failure, ARBs were ineffective in the prevention of 
CV death rates (1.21; 0.81-1.80) and major CV 
events (0.94; 0.85-1.01). According with the results 
of this meta-analysis, the preference for an ARB 
may be denying diabetic patients the benefit of 
treatment. The number needed to treat with an 
ACEi to prevent one death is approximately eight. 
Since ARBs did not prevent all-cause deaths, 
choosing an ARB would be associated with a risk 
of one death for every eight patients treated with 
an ARB instead of an ACEi (NNK (number needed 
to kill )= 8).

Besides these frustrating findings in meta-
analyses and large clinical trials, several studies on 
ARBs are under legal scrutiny. Three studies were 
retracted from the literature because of scientific 
fraud50-52. A former director of Novartis Pharma’s 
scientific affairs department was recently arrested 
on suspicion of falsifying clinical data to overstate 
the benefits of the Swiss drug manufacturer’s 
hypertension drug valsartan53. These disclosures 
led to the replacement of the president and two 
other senior executives of the Japanese subsidiary 
of Novartis.

The PREVER treatment trial is the first 
large double-blind RCT that is comparing an 
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ARB (losartan) with an association of diuretics 
(chlorthalidone and amiloride)54. The trial enrolled 
about 700 patients, who are being followed for 21 
months. The outcomes are blood pressure and 
target organ damage: glomerular filtration rate, 
microalbuminuria, and left ventricular hypertrophy 
estimated by ECG. Results are planned for the end 
of this year.

It's almost inexplicable how ARBs have reached 
the leadership in the preference of physicians to 
treat hypertension and prevent cardiovascular 
disease, in face of this overwhelming volume of 
evidence demonstrating that they are probably 
inert or have minor effects in the prevention of 
cardiovascular disease. The corporate bias, 
defined as the distortions in the planning, 
presentation or interpretation of RCT that favor the 
drugs from the sponsor of the RCT29, has surely 
an influence. But more than the legitimate interest 
of corporations to sell their products, scientists 
in the field of hypertension, who are the authors 
of guidelines, had a critical role in promoting the 
benefits of these drugs. The results of individual 

and large RCT were mostly negative, but the 
scientists in the field of cardiovascular prevention 
in patients with hypertension and diabetes favored 
the results of small and sometimes biased RCTs, 
most of them looking at the effects on surrogate 
endpoints, and the findings from the overwhelming 
number of experimental studies in animal models. 
The agenda for the investigation of diagnostic 
and therapeutic methods for the diagnosis and 
prevention of cardiovascular disease cannot be left 
only to the discretion of the big-Pharm55. Scientists 
should preserve their independence and work for 
the universities who pay their salaries.

conclusion

High blood pressure plays a key role in the 
development of cardiovascular disease and should 
be more aggressively prevented and treated than 
the recommended by current guidelines. The 
preference for angiotensin receptor blockers is not 
supported by evidences and may deny patients the 
benefits of proved blood pressure-lowering agents. 

1. Mancia G, Fagard R, Narkiewicz 
K, Redón J, Zanchetti A, Böhm M, 
et al. 2013 ESH/ESC Guidelines 
for the management of arterial 
hypertension: the Task Force 
for the management of arterial 
hypertension of the European 
Society of Hypertension (ESH) 
and of the European Society of 
Cardiology (ESC). J Hypertens. 
2013;31:1281-357.

2. James PA, Oparil S, Carter BL, 
Cushman WC, Dennison-Himmelfarb 
C, Handler J, et al. 2014 evidence-
based guideline for the management 
of high blood pressure in adults: 
report from the panel members 
appointed to the Eighth Joint 
National Committee (JNC 8). JAMA. 
2014;311:507-20.

3. Krause T, Lovibond K, Caulfield M, 
McCormack T, Williams B; Guideline 

Development Group. Management 
of hypertension: summary of NICE 
guidance. BMJ. 2011;343:d4891.

4. Sociedade Brasileira de Cardiologia. 
Sociedade Brasileira de Nefrologia. 
Sociedade Brasileira de Hipertensão. 
VI Diretrizes Brasileiras de 
Hipertensão. Arq Bras Cardiol. 
2010;95(1 supl 1):1-51.

5. Brasil. Ministério da Saúde. 
Secretaria de Atenção à Saúde. 
Departamento de Atenção Básica. 
Estratégias para o cuidado da pessoa 
com doença crônica: hipertensão 
arterial sistêmica / Ministério da 
Saúde, Secretaria de Atenção à 
Saúde, Departamento de Atenção 
Básica. – Brasília: Ministério da 
Saúde, 2013. 128 p.

6. Mancia G, Laurent S, Agabiti-
Roseic E, Ambrosioni E, Burnier M, 
Caulfield MJ, et al. Reappraisal of 

European guidelines on hypertension 
management: a European Society of 
Hypertension Task Force document. J 
Hypertens. 2009;27:2121-58.

7. Chobanian AV, Bakris GL, Black HR, 
Cushman WC, Green LA, Izzo JL Jr, 
et al. The Seventh Report of the Joint 
National Committee on Prevention, 
Detection, Evaluation, and Treatment 
of High Blood Pressure: The JNC 7 
Report. JAMA. 2003;289:2560-72.

8. ACCORD Study Group, Cushman 
WC, Evans GW, Byington RP, Goff 
DC Jr, Grimm RH Jr, et al. Effects 
of intensive blood-pressure control 
in type 2 diabetes mellitus. N Engl J 
Med. 2010;362:1575-85.

9. Fuchs FD, Fuchs SC. Blood pressure 
targets in the treatment of high 
blood pressure: a reappraisal of 
the J-shaped phenomenon. J Hum 
Hypertens. 2014;28:80-4.

references

Guidelines for the diagnosis and management of hypertension 



http://seer.ufrgs.br/hcpa 242Clin Biomed Res 2014;34(3)

10. Lewington S, Clarke R, Qizilbash 
N, Peto R, Collins R; Prospective 
Studies Collaboration. Age-specific 
relevance of usual blood pressure to 
vascular mortality: a meta-analysis of 
individual data for one million adults 
in 61 prospective studies. Lancet. 
2002;360:1903-13.

11. Law MR, Morris JK, Wald NJ. Use of 
blood pressure lowering drugs in the 
prevention of cardiovascular disease: 
meta-analysis of 147 randomised 
trials in the context of expectations 
from prospective epidemiological 
studies. BMJ. 2009;338:b1665.

12. Fuchs FD. Blood pressure-lowering 
drugs: essential therapy for some 
patients with normal blood pressure. 
Expert Rev Cardiovasc Ther. 
2004;2:771-5.

13. Effects of ramipril on cardiovascular 
and microvascular outcomes in 
people with diabetes mellitus: 
results of the HOPE study and 
MICRO-HOPE substudy. The Heart 
Outcomes Prevention Evaluation 
Study Investigators. Lancet. 
2000;355:253-9.

14. Yusuf S1, Sleight P, Pogue J, Bosch 
J, Davies R, Dagenais G. Effects of 
an angiotensin-converting-enzyme 
inhibitor, ramipril, on cardiovascular 
events in high-risk patients. The Heart 
Outcomes Prevention Evaluation 
Study Investigators. N Engl J Med. 
2000;342:145-53.

15. Fox KM; EURopean trial On reduction 
of cardiac events with Perindopril 
in stable coronary Artery disease 
Investigators. Efficacy of perindopril 
in reduction of cardiovascular events 
among patients with stable coronary 
artery disease: randomised, double-
blind, placebo-controlled, multicentre 
trial (the EUROPA study). Lancet. 
2003;362:782-8.

16. PROGRESS Collaborative Group. 
Randomised trial of a perindopril-
based blood-pressure-lowering 

regimen among 6,105 individuals with 
previous stroke or transient ischaemic 
attack. Lancet. 2001;358:1033-41.

17. Effect of enalapril on mortality and 
development of heart failure in 
asymptomatic patients with reduced 
left ventricular ejection fractions. The 
SOLVD investigators. N Eng J Med. 
1992;327:685-91.

18. Effect of enalapril on survival 
in patients with reduced left 
ventricular ejection fractions and 
congestive heart failure. The 
SOLVD investigators. N Eng J Med. 
1991;325:293-302.

19. Pfeffer MA, Braunwald E, Moye 
LA, Basta L, Brown EJ Jr, Cuddy 
TE, et al. Effect of captopril on 
mortality and morbidity in patients 
with left ventricular dysfunction after 
myocardial infarction: results of the 
Survival and Ventricular Enlargement 
Trial. The SAVE Investigators. N Eng 
J Med. 1992;327:669-77.

20. Fuchs FD, Fuchs SC, Moreira 
LB, Gus M. Proof of concept in 
cardiovascular risk: the paradoxical 
findings in blood pressure and lipid 
abnormalities. Vasc Health Risk 
Manag. 2012;8:437-42.

21. Vasan RS, Larson MG, Leip EP, 
Evans JC, O’Donnell CJ, Kannel 
WB, et al. Impact of high-normal 
blood pressure on the risk of 
cardiovascular disease. N Engl J 
Med. 2001;345:1291-7.

22. Conen D, Ridker PM, Buring JE, 
Glynn RJ. Risk of cardiovascular 
events among women with high 
normal blood pressure or blood 
pressure progression: prospective 
cohort study. BMJ. 2007;335:432.

23. Fukuhara M, Arima H, Ninomiya 
T, Hata J, Yonemoto K, Doi Y, 
et al. Impact of lower range of 
prehypertension on cardiovascular 
events in a general population: 
the Hisayama Study. J Hypertens. 
2012;30:893-900.

24. Kurioka S1, Horie S, Inoue A, 
Mafune K, Tsuda Y, Otsuji Y. Risk 
of progression to hypertension in 
nonhypertensive Japanese workers 
aged 20-64 years. J Hypertens. 
2014;32:236-44.

25. Moreira LB, Fuchs SC, Wiehe M, Gus 
M, Moraes RS, Fuchs FD. Incidence 
of hypertension in Porto Alegre, 
Brazil: a population-based study. J 
Hum Hypertens. 2008;22:48-50.

26. Thompson AM, Hu T, Eshelbrenner 
CL, Reynolds K, He J, Bazzano 
LA. Antihypertensive treatment 
and secondary prevention 
of cardiovascular disease 
events among persons without 
hypertension: a meta-analysis. 
JAMA. 2011;305:913-22.

27. Fuchs FD, Fuchs SC, Moreira 
LB, Gus M, Nóbrega AC, Poli-de-
Figueiredo CE, et al. Prevention 
of hypertension in patients with 
pre-hypertension: protocol for the 
PREVER-prevention trial. Trials. 
2011;12:65.

28. Fuchs FD. Prehypertension: the 
rationale for early drug therapy. 
Cardiovasc Ther. 2010;28:339-43.

29. Fuchs FD. The corporate bias and the 
molding of prescription practices: the 
case of hypertension. Braz J Med Biol 
Res. 2009;42:224-8.

30. Dahlöf B, Devereux RB, Kjeldsen 
SE, Julius S, Beevers G, de Faire U, 
et al. Cardiovascular morbidity and 
mortality in the Losartan Intervention 
for Endpoint reduction in hypertension 
study (LIFE): a randomised 
trial against atenolol. Lancet. 
2002;359:995-1003.

31. Julius S, Kjeldsen SE, Weber M, 
Brunner HR, Ekman S, Hansson L, et 
al. Outcomes in hypertensive patients 
at high cardiovascular risk treated 
with regimens based on valsartan or 
amlodipine: the VALUE randomised 
trial. Lancet. 2004;363:2022-31.

Fuchs



http://seer.ufrgs.br/hcpa 243Clin Biomed Res 2014;34(3)

32. Lithell H, Hansson L, Skoog I, 
Elmfeldt D, Hofman A, Olofsson B, 
et al. The Study on Cognition and 
Prognosis in the Elderly (SCOPE): 
principal results of a randomized 
double-blind intervention trial. J 
Hypertens. 2003;21:875-86.

33. Telmisartan Randomised AssessmeNt 
Study in ACE iNtolerant subjects 
with cardiovascular Disease 
(TRANSCEND) Investigators, Yusuf 
S, Teo K, Anderson C, Pogue J, Dyal 
L, et al. Effects of the angiotensin-
receptor blocker telmisartan on 
cardiovascular events in high-risk 
patients intolerant to angiotensin-
converting enzyme inhibitors: a 
randomised controlled trial. Lancet. 
2008;372:1174-83.

34. Yusuf S, Diener HC, Sacco RL, 
Cotton D, Ounpuu S, Lawton WA, et 
al. Telmisartan to prevent recurrent 
stroke and cardiovascular events. N 
Engl J Med. 2008;359:1225-37.

35. , NAVIGATOR Study Group, 
McMurray JJ, Holman RR, Haffner 
SM, Bethel MA, Holzhauer B, et al. 
Effect of valsartan on the incidence of 
diabetes and cardiovascular events. 
N Engl J Med. 2010;362:1477-90.

36. ACTIVE I Investigators, Yusuf S, 
Healey JS, Pogue J, Chrolavicius S, 
Flather M, et al. Irbesartan in patients 
with atrial fibrillation. N Engl J Med. 
2011;364:928-38.

37. Haller H, Ito S, Izzo JL Jr, 
Januszewicz A, Katayama S, Menne 
J, et al. Olmesartan for the delay 
or prevention of microalbuminuria 
in type 2 diabetes. N Engl J Med. 
2011;364:907-17.

38. Imai E, Chan JC, Ito S, Yamasaki 
T, Kobayashi F, Haneda M, et al. 
Effects of olmesartan on renal and 
cardiovascular outcomes in type 2 
diabetes with overt nephropathy: a 
multicentre, randomised, placebo-
controlled study. Diabetologia. 
2011;54:2978-86.

39. Fuchs FD. The role of angiotensin 
receptor blockers in the prevention 
of cardiovascular and renal disease: 
time for reassessment? Evid Based 
Med. 2013;18:44-7.

40. Fuchs FD. Losartan for 
cardiovascular disease in patients 
with and without diabetes in the LIFE 
study. Lancet. 2002;359:2199; author 
reply 2203-4.

41. Kato J, Eto T. Diuretics in the LIFE 
study. Lancet. 2004;364:413 ; author 
reply 413-4.

42. GISSI-AF Investigators, Disertori 
M, Latini R, Barlera S, Franzosi 
MG, Staszewsky L, et al;. Valsartan 
for prevention of recurrent 
atrial fibrillation. N Engl J Med. 
2009;360:1606-17.

43. Goette A, Schön N, Kirchhof P, 
Breithardt G, Fetsch T, Häusler 
KG, et al. Angiotensin II-Antagonist 
in Paroxysmal Atrial Fibrillation 
(ANTIPAF)-Trial. Circ Arrhythm 
Electrophysiol. 2012;5:43-51.

44. Yamashita T, Inoue H, Okumura K, 
Kodama I, Aizawa Y, Atarashi H, et 
al. Randomized trial of angiotensin 
II-receptor blocker vs. dihydropiridine 
calcium channel blocker in the 
treatment of paroxysmal atrial 
fibrillation with hypertension 
(J-RHYTHM II Study). Europace. 
2011;13:473-9.

45. Mauer M, Zinman B, Gardiner R, 
Suissa S, Sinaiko A, Strand T, et al. 
Renal and retinal effects of enalapril 
and losartan in type 1 diabetes. N 
Engl J Med. 2009;361:40-51.

46. ONTARGET Investigators, Yusuf S, 
Teo KK, Pogue J, Dyal L, Copland 
I, et al. Telmisartan, ramipril, or 
both in patients at high risk for 
vascular events. N Engl J Med. 
2008;358:1547-59.

47. Bangalore S, Kumar S, Wetterslev 
J, Messerli FH. Angiotensin receptor 
blockers and risk of myocardial 

infarction: meta-analyses and trial 
sequential analyses of 147 020 
patients from randomised trials. BMJ. 
2011;342:d2234.

48. van Vark LC, Bertrand M, Akkerhuis 
KM, Brugts JJ, Fox K, Mourad 
JJ, et al. Angiotensin-converting 
enzyme inhibitors reduce mortality 
in hypertension: a meta-analysis of 
randomized clinical trials of renin-
angiotensin-aldosterone system 
inhibitors involving 158,998 patients. 
Eur Heart J. 2012;33:2088-97.

49. Cheng J, Zhang W, Zhang X, Han F, 
Li X, He X, et al. Effect of angiotensin-
converting enzyme inhibitors and 
angiotensin II receptor blockers on 
all-cause mortality, cardiovascular 
deaths, and cardiovascular events 
in patients with diabetes mellitus: a 
meta-analysis. JAMA Intern Med. 
2014;174:773-85.

50. Retraction—Combination treatment 
of angiotensin-II receptor blocker 
and angiotensin-converting-
enzyme inhibitor in non-diabetic 
renal disease (COOPERATE): a 
randomised controlled trial. Lancet. 
2009;374:1226.

51. 51. Lancet Editors. Retraction--
Valsartan in a Japanese population 
with hypertension and other 
cardiovascular disease (JIKEI 
HEART STUDY): A  randomised, 
open-label, blinded endpoint 
morbidity-mortality study. Lancet. 
2013;382:843.

52. Retraction of: Effects of valsartan on 
morbidity and mortality in uncontrolled 
hypertensive patients with high 
cardiovascular risks: KYOTO HEART 
Study [Eur Heart J (2009) 30:2461-
2469, doi: 10.1093/eurheartj/ehp363]. 
Eur Heart J. 2013;34:1023.

53. McCurry J. Former Novartis 
employee arrested over valsartan 
data. Lancet. 2014;383:2111.

54. Fuchs FD, Fuchs SC, Moreira 

Guidelines for the diagnosis and management of hypertension 



http://seer.ufrgs.br/hcpa 244Clin Biomed Res 2014;34(3)

LB, Gus M, Nóbrega AC, Poli-de-
Figueiredo CE, et al. A comparison 
between diuretics and angiotensin-
receptor blocker agents in patients 

with stage I hypertension (PREVER-
treatment trial): study protocol for a 
randomized double-blind controlled 
trial. Trials. 2011;12:53.

55. Fuchs FD. Corporate influence over 
planning and presentation of clinical 
trials: beauty and the beast. Expert 
Rev Cardiovasc Ther. 2010;8:7-9.

Received: 23/07/2014
Accepted: 02/09/2014

Fuchs


