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Abstract

ACE inhibitors and sartans are two broadly used groups of drugs in the treatment of essential arterial
hypertension. Even though they possess similar efficacy, there has been a continuous discussion concerning their
preferences. Hence, the authors consider the pros and cons regarding the efficacy of these two groups in the
context of relevant published data.
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Commentry
Most patients who suffer from essential arterial hypertension must

be treated with a antihypertensive preparation in order to adequately
control blood pressure. According to current ESH (European Society
of Hypertension)/ESC (European Society of Cardiology) guidelines,
physician have at their disposal five main groups of antihypertensives
(as also referred to as basic antihypertensives) for use in either
monotherapy or in combination: diuretics, beta-blockers (BB),
calcium ion channel blockers (CaI), angiotensin convertase (ACE)
inhibitors and sartans [1].

Basic antihypertensives possess very similar efficacies in terms of
blood pressure reduction. When used at full dose, the average drop of
systolic blood pressure (SBP) is 9.1 mm Hg and diastolic blood
pressure (DBP) 5.5 mm Hg [1,2]. However, before the initiation of
pharmacotherapy, other co-morbidities (Table 1), contraindications
and other factors must be taken into consideration. Considering the
guidelines, initiation with renin-angiotensin-aldosterone system
(RAAS) inhibitors i.e. ACE inhibitors or sartans is mostly
recommended for a majority of co-morbidities. Alpha-1 blockers
should only be considered in resistant hypertension, if no
contraindication exists. Methyldopa (an alpha-2 agonist) should be
preferred in hypertensive pregnant women.

RAAS
inhibitors CaI diuretics BB

Left ventricle hypertrophy x x

Metabolic syndrome x x

Diabetes mellitus x

Asymptomatic atherosclerosis x x

Albuminuria/proteinuria x

Renal dysfunction x

Isolated systolic hypertension x x

Atrial fibrillation x x x

Previous myocardial infarction x x

Angina pectoris x x

Heart failure x x x

Table 1: Preferred groups of antihypertensives according to co-
morbidity (modified according to reference 1).

ACE inhibitors and sartans are equally effective in the reduction of
blood pressure, proteinuria and impeding the progression of
deteriorated renal functions [1,3,4]. Agents from both groups
substantially reduce morbidity and mortality after myocardial
infarction and heart failure [1,4]. Until recently, ACE inhibitors were
recommended to be used in combination with sartans under some
conditions (specifically, chronic kidney disease and proteinuria). Such
a combination resulted in a slight decrease of SBP to approximately 4
mmHg [5] and a greater reduction of proteinuria when compared to
monotherapy which was implemented in small-scale studies [6].
However, subsequent large studies evaluating the effect of this
combination on mortality did not decrease the occurrence of
cardiovascular death, myocardial infarction, stroke or heart failure
when compared to monotherapy. Moreover, the use of combination
was associated with more common hypotension, diarrhea, and renal
insufficiency [7]. Hence, recently adopted guidelines by ESH/ESC for
the treatment of essential arterial hypertension recommended to avoid
concomitant administration of ACE inhibitors and sartans in
hypertonic patients [1].

Several meta-analyses have been performed in recent years.
However, their results have become the source of discussion regarding
the potential superiority of ACE inhibitors in the reduction of all-
cause and cardiovascular mortality over sartans. One of the most
controversial is the meta-analysis conducted by van Vark et al, which
comprised of 20 clinical trials (following the responses of nearly
159,000 patients) [8]. The authors demonstrated that RAAS inhibitors
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reduced total mortality and cardiovascular mortality by 5 % (p =
0.032) and 7 % (p = 0.018), respectively, when compared to controls
(placebo or other groups of antihypertensives). Secondary analyses
showed a significant decrease in total mortality after ACE inhibitors
(-10 %; p = 0.004), while the effect of sartans remained statistically
non-significant (-1 %; p = 0.683). The difference in the influence of
ACE inhibitors and sartans on cardiovascular mortality was non-
significant (p = 0.227) [8].

Upon closer examination of the data, the difference between ACE
inhibitors and sartans might be easily explained by the heterogenity of
the compared population. Over a decade ago, it was shown that the
risk of cardiovascular mortality is doubled with each 20/10 mm Hg
increase of blood pressure. Additionally, the average decrease of
systolic blood pressure by 2 mm Hg results in 7 % decrease of risk of
death from ischaemic heart disease or other vascular causes and 10 %
decrease of risk of stroke death [9]. Hence, it is not surprising that the
most substantial decrease in mortality was observed in those studies
involved in the meta-analysis, where the highest value of baseline
blood pressure in the studied population was present and where the
most extensive decrease of blood pressure after treatment was
observed (data extracted from the LIFE, HYVET, ASCOT-BPLA
trials). On the other hand, the decrease of the baseline blood pressure
was less impressive in the majority of studies with sartans, in some of
them the initial blood pressure was even normal (data obtained from
JIKEI HEART, HIJ-CREATE, NAVIGATOR trials). The heterogeneity
of the involved trials is additionally supported by the comparable
cardiovascular mortality in studies with ACE inhibitors in the active
treatment arm (9.1/1000 patient/year) to control groups in studies
with sartans (9.2/1000 patient/year) [8]. Importantly, the authors of
this paper emphasize that both groups of RAAS inhibitors are difficult
to compare objectively based on the available data. Hence, the results
of the meta-analysis must be interpreted very carefully. In addition,
the authors of these studies concur, that a change in current clinical
praxis is not necessary [8].

Another commonly discussed meta-analysis by Savarese et al.
compared ACE inhibitors and sartans in 26 randomized control trials
which consisted of more than 100,000 study subjects who had not
previously experienced heart failure [10]. Both ACE inhibitors and
sartans administration were associated with a significant decrease of
the composite endpoint (myocardial infarction, stroke and
cardiovascular death), stroke and newly diagnosed diabetes mellitus
[10]. However, the extent of decreased myocardial infarction and total
mortality was significant with the use of ACE inhibitors. Interestingly,
according to the authors, the principal limitation of this work lies in
the fact that the involved studies with ACE inhibitors (performed
earlier) was comprised of patients with coronary artery disease or
other manifest cardiovascular disease, while studies with sartans
(performed later) was mostly comprised of diabetic patients or
patients diagnosed with impaired glucose tolerance [10]. Thus, also in
this case, ACE inhibitors and sartans, cannot be adequately compared
[10].

The most robust and important randomized clinical trial
comparing the efficacy of the ACE inhibitor, ramipril with the sartan
(telmisartan) was the ONTARGET study conducted in 2008 [7]. It
involved more than 25,000 patients with manifest cardiovascular
disease or diabetic patients at high risk (more than two thirds of them
suffered from hypertension). There was no significant difference
observed between the influences of ramipril and telmisartan on the
frequency of myocardial infarction, stroke, hospitalization due to heart

failure, cardiovascular mortality or total mortality [7]. The only
difference between these two approaches was a higher occurrence of
adverse effects (dry cough) and more frequent discontinuation of
treatment in patients who were prescribed ramipril [7].

Instead of a discussion about the superiority of one group over
another, the focus should be on the different pharmacologic properties
of each particular substance. This approach might be feasible
especially because the above mentioned discussion presumes the class-
effect of all substances involved in ACE inhibitors and the same in
sartans. However, there are distinct patterns in pharmacokinetics (rate
of absorption, biologic half-life, route of elimination, lipophilicity,
tissue binding…) and pharmacodynamics (affinities to target
structures, trough to peak ratio…). Only some substances have data
from clinical trials that describe their beneficial effects on major
cardiovascular events (MACE). Both ramipril and perindopril
administered in the HOPE and EUROPA studies, respectively, showed
a significant reduction of manifest cardiovascular disease, while
quinapril and trandolapril prescribed to patients in the QUIET and
PEACE studies did not have a similar effect even though the extent of
reduced blood pressure was very similar. Only the ONTARGET study
provided data demonstrating the role of telmisartan in cardiovascular
prevention [11,12] while the rest of the sartans have proven to be
beneficial (CHARM trials etc.) in patients with heart failure or left
ventricle hypertrophy.

In the context of the aforementioned data on the efficacy of the two
major groups of RAAS inhibitors, it should be mentioned that a very
recent meta-analysis which compared ACE inhibitors and sartans in
diabetic patients, in the context of total mortality, cardiovascular
mortality and MACE was performed [13]. In total, 23 studies with
ACE inhibitors (n = 32,827) and 13 studies with sartans (n = 23,867)
were analyzed. ACE inhibitors significantly reduced total mortality by
13 %, however, no similar influence of sartans was observed to
controls when compared. It is important to note that, there is an
apparent difference in the total number of evaluated subjects,
heterogenity in length of follow-up and distinct basic characteristics of
studied populations. For example, the patients who used ACE
inhibitors more commonly suffered from coronary artery or other
vascular disease. Hence, a more apparent effect of the treatment might
be expected. Even in this paper, the authors also concluded, that the
theoretical superiority of ACE inhibitors over sartans in diabetic
patients cannot clearly be established.

Last but not least, the full dose of any antihypertensive drug, i.e. the
dose which has well-documented effects noted in clinical trials, must
be administered in order to achieve the maximal prevention of
cardiovascular events. A lower dose will not likely be as effective ‒ for
example 2.5 mg ramipril prescribed once daily decelerates the
progression of atherosclerosis in carotid arteries at a slower rate than
10 mg of ramipril 10 given once per day [14].

Of importance, the use of an adequate dose of a RAAS inhibitor to
adequately influence the cardiovascular risk does not only depend on
the optimum prescribed dose, but also the risk is affected by adherence
and persistency to the treatment. Sartans owns a better safety profile
when compared to ACE inhibitors, hence a better compliance can be
extrapolated. This theoretical background is supported by a
population-based Italian study (a cohort of 445,356 patients)
performed by Corrao et al. interestingly sartans is mentioned as a
group with the best compliance when compared to the other groups of
antihypertensives including ACE inhibitors, CaI, BB, and diuretics
[13]. The better compliance may be additionally achieved by use of
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fixed combinations of antihypertensives enabling either synergism
(RAAS inhibitors + diuretics etc.) or decreased risk of adverse effects
(RAAS inhibitors + CaI etc.) or both (RAAS inhibitors + CaI) [14].

In conclusion, both ACE inhibitors and sartans are first line
antihypertensives used in a vast majority of patients. According to
ESH/ESC guidelines, these groups are equally effective in the
treatment of hypertension. Definitely, they have beneficial effects in
hypertonic patients in terms of a decreased risk in cardiovascular
events, however, differences regarding drug efficacy between
individual drugs due to their distinct pharmacologic properties is
highly likely. The superiority of one group of RAAS inhibitors over
another has not been distinctly shown in numerous trials.
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