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Drug management of hypertension has been a noticeable example of the influence of the pharmaceutical industry on prescription
practices. The worldwide leading brands of blood pressure-lowering agents are angiotensin receptor-blocking agents, although
they are considered to be simply substitutes of angiotensin-converting enzyme (ACE) inhibitors. Commercial strategies have
been based on the results of clinical trials sponsored by drug companies. Most of them presented distortions in their planning,
presentation or interpretation that favored the drugs from the sponsor, i.e., corporate bias. Atenolol, an ineffective blood pressure
agent in elderly individuals, was the comparator drug in several trials. In a re-analysis of the INSIGHT trial, deaths appeared to
have been counted twice. The LIFE trial appears in the title of more than 120 reproductions of the main and flawed trial, as a
massive strategy of scientific marketing. Most guidelines have incorporated the corporate bias from the original studies, and the
evidence from better designed studies, such as the ALLHAT trial, have been largely ignored. In trials     published recently
corporate influences have touched on ethical limits. In the ADVANCE trial, elderly patients with type 2 diabetes and
cardiovascular disease or risk factors, allocated to placebo, were not allowed to use diuretic and full doses of an ACE inhibitor,
despite the sound evidence of benefit demonstrated in previous trials. As a consequence, they had a 14% higher mortality rate
than the participants allocated to the active treatment arm. This reality should be modified immediately, and a greater
independence of the academy from the pharmaceutical industry is necessary.
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Hypertension, a major risk factor for cardiovascular
disease, may be controlled by numerous effective pharma-
cological and non-pharmacological therapies. Since al-
most all individuals are or will be hypertensive if they live
enough (1), the management of hypertension represents a
huge source of profits for the pharmaceutical industry. As
a result of this commercial interest, the marketing strate-
gies of the pharmaceutical industry have noticeably influ-
enced the prescription of blood pressure-lowering agents.
Five of the 10 leading brands of blood pressure-lowering
drugs were angiotensin-receptor antagonists (ARB) in the
US in 2006 (2), even though these drugs are considered to

be only substitutes for angiotensin-converting enzyme
(ACE) inhibitors. Commercial strategies, mostly based on
the results of clinical trials sponsored by drug companies,
have led doctors to believe that new agents are superior to
old ones. In letters and commentaries, I and others have
identified the influence of the pharmaceutical industry on
the planning, presentation and interpretation of clinical
trials that resulted in the distortion of the evidence in favor
of their products, i.e., the corporate bias. Letters, however,
are considered to be a neglected genre of writing, and
have been mostly ignored in the shaping of clinical knowl-
edge (3).
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Most, if not all, corporate-funded trials of blood pres-
sure drugs had at least one component of the corporate
bias. For instance, several trials employed atenolol and
other β-blockers as comparator drugs in elderly patients,
ignoring the results of the MRC trial with elderly partici-
pants, which showed that atenolol was inert as first option
in this age group (4). The CAPPP, NORDIL, and STOP-2
trials were the first to incur such planning bias (5). In a
meta-analysis of these and other trials (6), β-blockers and
diuretics were merged into an “old strategy” group, ignor-
ing the different efficacy of these groups of blood pressure-
lowering agents (7). More recently, the LIFE (8) and AS-
COT (9) trials again employed atenolol as the comparator
drug in elderly patients, incurring once more in the plan-
ning component of the corporate bias (10,11). The advan-
tage of losartan in the LIFE trial (8) could also be explained
by the more frequent use of diuretics by patients treated
with losartan (12). Despite these major shortcomings, the
LIFE trial has been the basis of a massive strategy for the
commercial promotion of losartan, resulting in more than
120 reports with LIFE trial or LIFE study in the title, a case
of multiple publications of the same study never seen
before (13). In the ASCOT-BPLA study (9), the decline in
blood pressure was greater and faster with the amlodipine-
based regimen, explaining the lower incidence of cardio-
vascular outcomes in patients allocated to this arm of the
trial (11).

Even in better designed trials, the corporate bias ap-
peared in the interpretation of findings. In the INSIGHT
trial, patients treated with the nifedipine gastrointestinal
therapeutic system (GITS) in comparison with a combina-
tion of hydrochlorothiazide and amiloride had a higher
incidence of myocardial infarction and heart failure (14).
Results of secondary outcomes, such as the marginal
difference of effect on lipids and glucose, were presented
with greater emphasis than the main outcomes. Discus-
sion was very confusing and never highlighted the clear
trend of a higher incidence of unfavorable outcomes and
lower compliance in patients treated with nifedipine GITS.
In a report restricted to patients with diabetes (15), the
INSIGHT investigators used ill-defined outcomes, leading
to the assumption that they had counted the deaths twice
(16). The real outcomes employed in the analyses (wors-
ening of angina, for instance) were presented only in the
reply letter. The original report should have been formally
withdrawn from the literature since none of the outcomes
really employed in the analyses were even cited in the
manuscript.

In the VALUE study (17), the incidence of myocardial
infarction and stroke was higher among participants allo-
cated to a valsartan-based treatment than to an amlodipine-

based treatment. In patients with blood pressure matched
for the attained systolic pressure, the incidence of stroke
and myocardial infarction was similar in both groups (18).
Since the incidence in the whole sample was higher in
patients treated with valsartan, and similar in patients with
blood pressure matched for the attained systolic pressure,
it is evident that the incidence of stroke and myocardial
infarction was much higher in patients on valsartan having
too high systolic pressure to allow matching. These find-
ings could give origin to a third paper based on the VALUE
trial data, which was surely not prepared and submitted.
The VALUE trial (17) is a major example of the distortion of
the evidence by the presentation and interpretation com-
ponents of the corporate bias, since valsartan, the less
effective blood pressure-lowering agent in the trial, has
been the leader in profits in many countries, including
Brazil.

The shortcomings of these trials could be explained in
part by the state of art at the time of their planning, when the
lower efficacy of β-blockers in elderly individuals had not
become fully evident, and when the expectations about the
existence of additional pleiotropic effects of blood pres-
sure agents were higher. The NIH-funded ALLHAT trial
was specifically designed to compare the efficacy of 4
groups of blood pressure-lowering agents as first option to
prevent major cardiovascular events (19). Chlorthalidone,
the diuretic, was more effective than doxazosin (an alpha-
blocker), lisinopril (an ACE inhibitor) and amlodipine (a
calcium channel blocker) in the prevention of several ma-
jor cardiovascular outcomes. The ALLHAT trial had more
patients in each comparison arm than all patients of most
corporate-funded trials. Moreover, the ALLHAT trial was
double-blind, while most trials funded by the industry em-
ployed the “Probe design”, which is just another name for
an open trial. Among various specific comparisons, the
ALLHAT trial (19) was the first to compare the efficacy of
these drugs in preventing renal impairment by hyperten-
sion. In diabetic patients with moderate baseline loss of
glomerular filtration rate (60 to 90 mL/min), the incidence of
end-stage renal failure was more than 70% higher in
patients treated with amlodipine or lisinopril than in pa-
tients treated with chlorthalidone (20). The superiority of
chlorthalidone was also demonstrated in patients with
diabetes and in patients who developed diabetes during
the follow-up (21). This finding is of particular interest since
it demonstrates that the higher frequency of diabetes in
patients treated with chlorthalidone does not result in a
worse prognosis. Taken together, the findings of the
ALLHAT trial demonstrated that the pleiotropic effects of
blood pressure-lowering agents, if they existed, were fully
surpassed by the more effective blood pressure-lowering
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efficacy of chlorthalidone.
With the exception of the US guidelines for hyperten-

sion, which recommend diuretics as the first option for
most patients with hypertension (22), most international
guidelines for hypertension management have absorbed
the corporate bias of the original studies. For instance, an
updated version of the United Kingdom guideline on hy-
pertension (23) recommended ACE inhibitors (or an ARB
agent if an ACE inhibitor was not tolerated) as initial
therapy for patients less than 55 years of age. The founda-
tion for such recommendation is paradoxical, as can be
seen by this statement included literally in the guideline
(23): “there are data suggesting that the blood pressure-
lowering response in older patients is greatest when initial
therapy is with a CCB or a thiazide-type diuretic. However,
there are more limited data examining blood pressure-
lowering efficacy in younger patients. This evidence sug-
gests that initial therapy with a β-blocker or an ACE inhib-
itor (or angiotensin-II receptor antagonist) may provide
superior initial blood pressure lowering when compared
with a CCB or thiazide-type diuretic”. This interpretation
may be a unique case of reversed scholasticism. In an-
other example, the 2007 European Society of Hyperten-
sion guideline recommended diuretics for black and eld-
erly patients (24), and ARB agents or ACE inhibitors for a
long series of clinical conditions, such as left ventricular
hypertrophy, microalbuminuria, renal dysfunction, previ-
ous myocardial infarction, heart failure, recurrent atrial
fibrillation, end-stage renal disease, metabolic syndrome,
and diabetes mellitus. These recommendations were based
on the results of the biased studies commented upon
before, or even on the absolute absence of evidence, such
as atrial fibrillation, and against the evidence, as in the
case of the metabolic syndrome. For instance, a recent
analysis of the ALLHAT trial (25) showed the superiority of
chlorthalidone over amlodipine and lisinopril in the preven-
tion of major cardiovascular outcomes in patients with
metabolic syndrome.

In recently published trials the corporate influences
have gone too far, threatening the ethics of science. The
interpretation that the efficacy of blood pressure drugs
derives mostly from their blood pressure-lowering effect is
almost consensual. The exposure of large numbers of
patients (particularly if for long periods) to placebo is not
ethical. Despite this, placebo-controlled trials continued to
be published (26). The ADVANCE trial (27) is a major
example of such unethical studies. This trial compared a
fixed combination of perindopril and indapamide with pla-
cebo of both drugs in patients with type 2 diabetes and
cardiovascular disease or major risk factors. It was, in fact,
a withdrawal trial, since the participants in the placebo

group, who were mostly enrolled while taking diuretics and
ACE inhibitors, were not allowed to be treated with diuret-
ics and full doses of ACE inhibitors during the trial. These
agents had already been declared to be first option to treat
patients with diabetes and hypertension by guidelines in
effect at the time of the trial planning, and 63% of the
participants had hypertension. The MICRO-HOPE trial
had already shown the beneficial effects of an ACE inhib-
itor in patients with diabetes, irrespective of their baseline
blood pressure (28). As a result of this major deviation from
good research practices, participants allocated to the pla-
cebo group in the ADVANCE trial (27) had a 14% higher
mortality rate than those treated effectively, as a conse-
quence of the increase in blood pressure after having their
effective treatments withdrawn. How could patients with
type 2 diabetes, major cardiovascular disease or other risk
factors for cardiovascular disease, and an average blood
pressure of 145/81 mmHg, not be treated with full doses of
ACE inhibitors and diuretics (29)?

Other recently reported trials involved the same devia-
tion from ethics in human research at this point in time, i.e.,
to compare blood pressure agents with placebo in high-
risk patients. For instance, two corporate-funded trials
compared telmisartan with placebo in patients recovered
from stroke (30) and in patients with diabetes at higher risk
of cardiovascular events (31). The PROGRESS trial had
already demonstrated that the combination of a diuretic
and an ACE inhibitor reduced the recurrence of stroke by
more than 40%, irrespective of the baseline blood pres-
sure (32). In patients with diabetes at higher risk of cardio-
vascular events an ACE inhibitor had already been effec-
tive in preventing several cardiovascular outcomes (28).
Therefore, telmisartan should have been compared with
an ACE inhibitor in patients recovered from stroke and with
another blood pressure drug in patients with diabetes,
since the participants in this trial were intolerant to an ACE
inhibitor. The small decrease in blood pressure in both
trials (30,31) did not result in clinically relevant reduction of
outcomes, adding another piece of evidence against the
existence of pleiotropic effects of ARB agents.

Clinical trials influenced by the corporate bias have
been the basis for a massive strategy of promotion of blood
pressure drugs that resulted in the shaping of prescription
practices departing from the best evidence. The collabora-
tion between scientists from Universities and the pharma-
ceutical industry is welcome for the joint development of
science and technology. In this case, however, we are
facing a crisis that has touched on ethical limits. Instead of
being involved in biased clinical trials sponsored by the
pharmaceutical companies, scientists should be focusing
on other relevant hypertension-related issues, such as the
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