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Abstract An adequate control of blood pressure is essential
to reduce the risk of target organ damages and cardiovascular
events in patients with hypertension. Yet, it is well recognized
that a substantial proportion of treated patients remain hyper-
tensive despite treatment. Several reasons have been evoked
to explain why so many patients are not adequately controlled.
Among them, medical inertia, a poor long-term adherence,
and the need to prescribe several antihypertensive drugs to
reach the target blood pressure have been identified as major
limitations to the success of antihypertensive therapy. In this
context, the use of single-pill combinations (SPC) containing
two or three drugs in one pill has an important role in reducing
the impact of some of these issues. Indeed, the use of SPC
enables to reduce the pill burden and to improve the treatment
efficacy without increasing the incidence of side effects. How-
ever, besides their major advantages, SPC have also some
limitations such as a possible lack of flexibility or a higher
cost. The purpose of this review is to discuss the place of SPC
in the actual management of hypertension. The active devel-
opment of new single-pill combinations in last years can be
considered as a significant improvement in the physicians’
capacity to treat hypertension effectively.
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Introduction

The combination of two pharmacological agents in a single
pill has been available for the treatment of hypertension since
the mid-1960s. Today, numerous single-pill combinations
(SPC) exist and are used not only to treat hypertension [1, 2]
but also to manage several other chronic diseases character-
ized by a high morbidity and mortality risk and an elevated pill
burden such as, for example, type 2 diabetes [3], chronic ob-
structive lung disease [4], or HIV [5].

In the management of hypertension, it took some time until
the use of single-pill combinations got really accepted but
today, theses combinations are frequently prescribed and the
authorities of many countries have agreed to take in charge
their reimbursement. Most national and international guide-
lines recommend the prescription of SPC as one of the main
step in the therapeutic approach of elevated arterial blood
pressure (BP) [6]. For example, in the 2013 publication of
the joint European Society of Hypertension (ESH)/European
Society of Cardiology (ESC) guidelines for the management
of arterial hypertension, SPC can be used as first as well as
second-line therapies to achieve the recommended target BP
of <140/90 mmHg [6]. In recent years, fixed-dose combina-
tions have gained a major role in hypertension with the rec-
ognition that most patients need more than two antihyperten-
sive agents to have their BP under control in clinical trials as
well as in clinical practice [7-10]. Moreover, as multiple ther-
apies have been associated with a rather low long-term persis-
tence, particularly in the primary and secondary prevention of
cardiovascular diseases [11°¢], an increased use of SPC has
been identified as one efficient means of reducing the overall
pill burden which in turn should improve the long-term BP
control and reduce the incidence of cardiovascular complica-
tions in treated hypertensive patients. This latter point is par-
ticularly important as it is obvious that despite all efforts, the
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percentage of patients treated for hypertension who have their
BP on target remains low, generally below 50 %. Consequent-
ly, the cardiovascular risk of these patients is persistently high
despite therapy [12—-14].

The purpose of the present article is to review the reasons
which have lead to the development of SPC, to discuss the
various SPC available on the market today and to evaluate the
advantages and limitations of SPCs as well as their impact in
the actual management of hypertension.

Reasons for Developing Single-Pill Combinations
in Hypertension

Although a reserpine-based combination was available in
1966 already, the true development of single-pill combina-
tions (SPC) started in the early 1990s as a consequence of
several clinical and pharmacological observations [7]. In these
years, the therapeutic strategy proposed to treat hypertensive
patients was based essentially on the so-called stepped care
therapy. According to this strategy, the treatment was started
with a first drug and after reaching the maximal dose of this
drug, a second antihypertensive agent was added, followed by
a third or a fourth one if necessary until a satisfactory BP
control was obtained. It became, however, rapidly evident that
although a single drug would have been the preferred option
to treat hypertensive patients, a monotherapy was at best ef-
fective in correcting BP in a limited percentage of patients
(between 40 and 50 %) with stage I or II hypertension and
most patient ended up taking 2 to 4 drugs per day. The limited
ability of monotherapies to control BP was elegantly demon-
strated by the study of Materson et al. who assessed how
frequently various drugs given in monotherapy were control-
ling BP [15]. Recent surveys conducted in a large set of pa-
tients followed in clinical practice actually confirmed the re-
sults of the initial observation [16e, 17, 18]. In addition, it has
been well recognized that the pharmacology of all antihyper-
tensive drugs, except loop diuretics, is characterized by a rel-
atively flat dose-response curve. Hence, there is little if any
additional antihypertensive benefit of increasing the dose of
these drugs above the maximal recommended doses [19]. In-
deed, in a large meta-analysis, Wald et al. have shown that
combining antihypertensive drugs provides a 5-fold greater
additional decrease in BP than doubling the dose of any of
the antihypertensive monotherapies [19]. In addition, whereas
increasing the drug dose had little impact on the antihyperten-
sive efficacy, it had a significant influence on the occurrence
of side effects which increased dose-dependently with most
drug classes except blockers of the renin-angiotensin system
which have dose-independent side effects. These observations
resulted in the conclusion that, when BP is insufficiently con-
trolled with a monotherapy, it is preferable and more effective
to use a combination of drugs than to pursue with a higher
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dose of the same drug. This resulted in a major change in
management paradigm favoring an earlier use of drug combi-
nations and, in particular, SPC at low dose rather than free-
drug combinations. One alternative to maintain as many pa-
tients as possible on a single antihypertensive agent would
have been to apply sequential monotherapy, a therapeutic
strategy implying to test several monotherapies in the same
patient in order to find the drug that provides the best control
of BP and the opportunity to stay on a monotherapy [7]. How-
ever, this approach did not generate a big enthusiasm, as it was
time-consuming, probably less effective than starting with a
fixed low-dose combination [17] and in any case limited to
patients with mild hypertension and a low cardiovascular risk.

Another good reason to use combinations was the fact that
hypertension has a multifactorial pathophysiology. Therefore,
a therapy acting on several different mechanisms should have
a greater efficacy in controlling BP than any monotherapy
focusing on a single BP control pathway. With the use of
combination of drugs, a greater percentage of patients could
be brought to target more quickly. This hypothesis has now
been demonstrated very clearly in surveys or meta-analyses
[16e, 17, 19].

At last, combining therapeutic strategies might offer some
advantages on the development of side effects. This was ac-
tually the principle of the initial concept of fixed low-dose
combinations according to which combining a low dose of
two therapeutic agents has a greater antihypertensive efficacy
but induces fewer side effects than a high-dose monotherapy.
With the greatly improved tolerability profile of newer anti-
hypertensive drugs such as angiotensin receptor blockers
(ARB), the concept of low-dose combinations was progres-
sively abandoned in favor of high-dose SPCs. In this respect,
when combining therapeutic strategies, each component has
the potential of neutralizing counter-regulatory mechanisms
and thereby of reducing the development of potential side
effects while the blood pressure-lowering effect of each com-
ponent of the combination is enhanced. One good example of
such a synergism is the association of a blocker of the renin-
angiotensin system (RAS) and a thiazide diuretic. The
thiazide-induced natriuresis potentiates the antihypertensive
efficacy of the RAS blocker by stimulating renin, whereas
the RAS blocker limits the kaliuresis induced by the thiazide
diuretic and therefore limits the incidence of hypokalemia
[20]. Another example is the reduction of the incidence of
peripheral edema with calcium channel blockers when these
are associated with a RAS blocker [21].

Single-Pill Combinations in Hypertension: a Large
Choice

In todays guidelines, the pharmacological treatment of hyper-
tension is based essentially on three drug classes that can be
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prescribed as first-line therapy, i.e., diuretics, blockers of the
RAS (angiotensin converting enzyme (ACE) inhibitors and
ARBEs) and calcium channel blockers (CCB) [6, 22, 23]. Other
classes, such as beta-blockers, alpha-blockers, aldosterone an-
tagonists, and vasodilators, are recommended only in certain
specific clinical conditions or as backup lines of treatment. As
shown in Table 1, a large number of various SPCs are avail-
able today. Indeed, SPCs include combinations of diuretics,
associations of RAS blockers and diuretics, RAS blockers and
CCB, RAS blockers and beta-blockers, beta-blockers and
CCB, and beta-blockers and diuretics. Moreover, several
SPCs containing a triple combination of a diuretic, a CCB
and a blocker of the renin-angiotensin system have been
launched for patients insufficiently controlled with a dual ther-
apy. As discussed earlier, many of these SPCs containing two
antihypertensive agents can be prescribed as first-line therapy
when the cardiovascular risk is high and the likelihood to
normalize BP with a single drug therapy is low [6].

Each of these SPCs has a good rationale to justify its de-
velopment and use in clinical practice. Thus, the combination
of a potassium-sparing diuretic (spironolactone, amiloride, or
triamterene) with a thiazide diuretic enables to limit the potas-
sium losses and the thiazide-induced hypokalemia. The cor-
rection of hypokalemia may reduce the risk of cardiac arrhyth-
mias, glucose intolerance, and sexual impotence which seems
to be mediated by the thiazide-induced hypokalemia [24]. In
the Systolic Hypertension in the Elderly Program (SHEP),
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 suggesting that hypokalemia may limit the pro-
tective effects of lowering BP [25]. Clinically, diuretics have
been found to be equally effective in reducing cardiovascular
events as a CCB-based therapy (nifedipine GITS) [26]. A
recent study in patients with resistant hypertension has sug-
gested that combining diuretics is also a useful approach to
improve BP control by reducing the compensatory sodium
reabsorption in the distal segments of the nephron [27]. Yet,
combinations of diuretics containing a potassium-sparing
agent must be used cautiously in patients with reduced renal
function and should not be prescribed to patients with severe
renal insufficiency or pre-existing hyperkalemia.

Single-pill combinations containing a blocker of the renin-
angiotensin system (ACE inhibitor, ARB, or renin inhibitor)
and a diuretic (thiazide, chlorthalidone, indapamide) belong
today to the most frequently used combinations in the man-
agement of hypertension. There is strong physiological ratio-
nale for this association. Indeed, the negative sodium balance
induced by the diuretic triggers the release of renin and the
production of angiotensin II. Hence, the maintenance of BP
becomes angiotensin II-dependent. In this context, blockade
of the reactive activation of the RAS enhances the BP lower-
ing effect of diuretics. Conversely, the diuretic-induced

stimulation of aldosterone leading to hypokalemia is blunted
with the administration of the RAS blocker therefore preserv-
ing an intact potassium balance [20, 28]. This SPC is generally
very well tolerated, and several studies have demonstrated that
the association of a RAS blocker and a diuretic is superior in
terms of BP control to a high dose of the RAS blocker alone.
Recently, the issue of which is the best diuretic has been the
topic of some discussions. Indeed, there is more clinical evi-
dence that chlorthalidone reduces cardiovascular events in
hypertension than hydrochlorothiazide (HCTZ) [29], and dif-
ferences in potency between HCTZ and chlorthalidone in fa-
vor of the latter have been clearly demonstrated [30]. Yet,
almost all RAS blockers are currently combined with low
doses of HCTZ. SPCs with low doses of indapamide and
perindopril [31, 32] and, more recently, of the ARB azilsartan
medoxomil and chlorthalidone are available. These combina-
tions have been shown to be effective in lowering BP [33]
and/or preventing cardiovascular events [31]. For example,
recent comparative studies have suggested that the SPC of
azilsartan medoxomil and chlorthalidone induces a greater fall
in 24-h ambulatory BP than azilsartan/HCTZ [34] or
olmesartan/HCTZ [35].

Today, the SPC of a RAS blocker and a CCB has gained a
great popularity. The two classes of drugs can be prescribed as
first-line therapy in hypertension and have been shown to
prevent the development of cardiovascular events. One advan-
tage of the combination is that the incidence of peripheral
edema induced by the CCB is significantly blunted although
not entirely abolished by the RAS blocker [36, 37] The sudden
enthusiasm for this combination of drugs is to be attributed to
the very interesting findings of the ACCOMPLISH trial
(Avoiding Cardiovascular Events in Combination Therapy in
Patients Living with Systolic Hypertension) which compared
two fixed-dose combinations in patients with a high cardio-
vascular risk. The results of this trial have demonstrated that
the fixed-dose combination of benazepril/amlodipine is supe-
rior to the benazepril/HCTZ combination in reducing cardio-
vascular as well as renal events in high cardiovascular risk
patients [10, 38]. In this trial, the benazepril/amlodipine SPC
reduced the relative risk of cardiovascular events by 20 % and
the relative risk of progression of chronic kidney disease by
48 % despite a similar overall BP control in the two groups.
The clinical benefits of combining a RAS blocker and a CCB
were also supported by the results of the INVEST [INterna-
tional VErapamil SR-Trandolapril] and ASCOT (Anglo-
Scandinavian Cardiac Outcomes Trial) trials [39, 40]. These
two trials did not use fixed-dose combinations but investigat-
ed the efficacy and clinical benefits of a therapeutic strategy
based on a CCB as first-line therapy and a RAS blocker as
second line of treatment in comparison to a beta-blocker-
based strategy in which a diuretic could be added in second
line. The INVEST trial assessed the clinical benefits of the
Verapamil SR +/— trandolapril on cardiovascular events in
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Table1 Single-pill combinations
available for the treatment of
hypertension
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Type of combination First drug Second drug Third drug
(doses) (doses) (doses)
Dual combinations
Thiazide/K sparing diuretic HCTZ (25/50) Triamterene (37.5/75)
HCTZ (25/50) Spironolactone (25/50)
HCTZ (25/50) Amiloride (2.5/5)
Furosemide (20) Spironolactone (50)
ACE inhibitor/diuretic Captopril (25/50) HCTZ (15/25)
Enalapril (10/20) HCTZ (12.5/25)
Lisinopril (10/20) HCTZ (12.5/25)
Cilazapril (5) HCTZ (12.5)
Fosinopril (10/20) HCTZ (12.5)
Quinapril (10/20) HCTZ (12.5)
Benazepril (5/10/20) HCTZ (6.25/12.5/25)
Moexipril (7.5/15) HCTZ (12.5/25)
Ramipril (2/5) HCTZ (12.5/25)
Ramipril (5) Piretanide (6)
Zofenopril (30) HCTZ (12.5)
Perindopril (2.5/5/10) Indapamide (0.625/1.25, 2.5)
ACE inhibitor/CCB Perindopril (5/10) Amlodipine (5/10)
Benazepril (10/20/40) Amlodipine (2.5/5/10)
Enalapril (5) Diltiazem (180)
Enalapril (10) Nitrendipine (20)
Enalapril (10/20) Lercanidipine (10)
Ramipril (2.5/5) Felodipine ER (2.5/5)
Trandolapril (1, 2, 4) Verapamil (180, 240)
Delapril (10) Manidipine (30)
ARB/diuretic Losartan (50/100) HCTZ (12.5/25)
Valsartan (80/160) HCTZ (12.5/25)
Irbesartan (150/300) HCTZ (12.5/25)
Candesartan (8/16/32) HCTZ (12.5/25)
Telmisartan (40/80) HCTZ (12.5)
Eprosartan (600) HCTZ (12.5/25)
Olmesartan (20/40) HCTZ (12.5/25)
Azilsartan (40) Chlorthalidone (12.5/25)
ARB/CCB Valsartan (80/160) Amlodipine (5/10)
Telmisartan (40/80) Amlodipine (5/10)
Olmesartan (20/40) Amlodipine (5/10)
Candesartan (8) Amlodipine (5)*
Irbesartan (100/150) Amlodipine (5/10)*
Renin inhibitor/diuretic Aliskiren (150/300) HCTZ (12.5/25)
Renin inhibitor/CCB Aliskiren (150/300) Amlodipine (5/10)
Beta-blocker/diuretic Atenolol (50/100) Chlorthalidone (25)
Atenolol (50) HCTZ (25)
Metoprolol (50/100) HCTZ (25/50)
Bisoprolol (2.5/5/10) HCTZ (6.25)
Bisoprolol (1) Chlorthalidone (25)
Nadolol (40/80) Bendroflumethiazide (5)
Oxprenolol (120) Chlorthalidone (20)
Pindolol (10) Clopamide (5)
Propranolol (40/80) HCTZ (25)
Propranolol (80-160) HCTZ (50)
Timolol (10) HCTZ (25)
Beta-blocker/CCB Atenolol (25/50) Nifedipine (10/20)
Metoprolol (50/100) Felodipine (5/10)
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Table 1 (continued)

Type of combination First drug Second drug Third drug
(doses) (doses) (doses)
Alpha-blocker/diuretic Methyldopa (250) HCTZ (15)
Clonidine (0.1/0.2/0.3) Chlorthalidone (15)
Reserpine (0.1) HCTZ (10)
Triple combinations
ARB/CCB/diuretic Valsartan (160/320) Amlodipine (5/10) HCTZ (12.5/25)
Olmesartan (20/40 Amlodipine (5/10) HCTZ (12.5/25)
Telmisartan (40/80) Amlodipine (5/10) HCTZ (12.5/25)
ACE inhibitor/CCB/diuretic Perindopril (5/10) Amlodipine (5/10) Indapamide (1.25/2.5)
Renin inhibitor/CCB/diuretic Aliskiren (150/300) Amlodipine (5/10) HCTZ (12.5/25)

Abbreviations: ACE angiotensin converting enzyme, ARB angiotensin receptor blocker, CCB calcium channel
blocker, HCTZ hydrochlorothiazide; K potassium

#Some dosages may be available only in certain countries. The list is not exhaustive

patients with coronary heart disease, and the control group
received atenolol +/— HCTZ. Both strategies were equally
effective in terms of prevention of cardiovascular events. In
the ASCOT trial, an amlodipine-based therapy was compared
to an atenolol-based therapy with the possibility to add
perindopril to amlodipine and HCTZ to atenolol. In this trial,
the CCB-RAS blocker association was found to be superior to
the beta-blocker-diuretic to prevent cardiovascular events and
reduce cardiovascular mortality. Since then, several other
SPCs combining an ACE inhibitor or an ARB or a renin
inhibitor with amlodipine or another CCB such as
lercanidipine have been launched for the treatment of hyper-
tension [21].

Whether one SPC is superior to the other in preventing
hypertension-induced target organ damages and

Table2  Advantages and limits of the use of single-pill combinations in
hypertension

Advantages

* Reduction of the pill burden

« Simplification of the treatment schedule

* Increased adherence to therapy (better long-term persistence)
* Improved efficacy with reduced incidence of side effects

* Better prevention of cardiovascular events
(to be demonstrated prospectively)

Limits

* Reduction of the prescription flexibility

« Difficulty to identify the precise cause of an unexpected side effect

» Difficulty to memorize the exact content of the single-pill combinations

* Risk of a more pronounced rebound hypertension in case of
repeated omissions

* Risk of acute hypotension when restarting a triple combination
after interruptions

* Increased cost versus free combinations of generics

cardiovascular complications and whether some groups of
patients have greater benefits from some combinations than
others are frequent questions asked by physicians in charge of
hypertensive patients. Regarding the first question, the re-
sults of the ACCOMPLISH and ASCOT trials suggest that
some combinations of drugs are indeed superior to some
others. However, it is always important to consider the char-
acteristics of patients enrolled in these studies before extrap-
olating the results to the entire hypertensive population, For
instance, although both studies were conducted in patients at
high cardiovascular risk, the ACCOMPLISH trial included
more patients of African origin. Thus, the results of AC-
COMPLISH may not be applicable to all populations around
the world. Moreover the findings of one trial may contradict
those of other studies leaving physicians with a great diffi-
culty to conclude for their patients. For example, it is gen-
erally thought that obese patients should probably not re-
ceive a diuretic, unless absolutely necessary, because of the
high risk of inducing a glucose intolerance and increasing
the incidence of type 2 diabetes [41]. Yet, in a post hoc
analysis of the ACCOMPLISH trial, the thiazide-based treat-
ment was found to give less cardiovascular protection in
patients with a normal weight than in obese patients whereas
amlodipine was equally effective whatever the body weight
[42]. According to the latter observation, diuretics should be
recommended in obese patients. This example illustrates the
difficulty to define which category of hypertensive patients
will benefit the most from the various combination therapies
available in clinical practice. Specifically designed studies
should be conducted to answer these questions. While
waiting for the results of such studies, the critical issue re-
mains to control BP with the most effective combination. In
this respect, Stergiou et al. examined the additional BP low-
ering effect of adding a diuretic, a CCB, or an ACE inhibitor
on top of an ARB in patients uncontrolled with the maximal
dose of ARB alone [43]. Although all three drugs added to
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the ARB lowered BP, only the addition of the CCB or a
diuretic induced a significant decrease in BP enabling to
increase the percentage of patients under control. This ob-
servation further confirms our initial hypothesis that combin-
ing drugs with different modes of action is preferable to an
increase in dose of drugs or combining drugs acting on the
same mechanism of BP control. In this respect, one has to
mention that combining an ACE inhibitor and an ARB or a
renin inhibitor is no longer recommended by guidelines be-
cause of the increased risk of acute renal failure and
hyperkalemia as observed in the ONTARGET trial [6, 44].

Taken together, the data available in the literature on the
use of SPC in hypertension suggest that two SPCs containing
two antihypertensive agents tend to prevail in the management
of hypertensive patients, i.e., the combination of a RAS
blocker and a diuretic and the association of a RAS blocker
and a dihydropyridine CCB.

From Dual to Triple Single-Pill Combination

When evaluating the data of the large clinical trials in hyper-
tension, it is evident that most patients with a high cardiovas-
cular risk but also those with mild to moderate hypertension
and a lower risk need more than 2 drugs to normalize their BP
[6]. There are also disturbing results around the world show-
ing that because of medical inertia, many patients with uncon-
trolled BP are maintained on a two-drug combination therapy
when they should probably receive an additional drug to ob-
tain an adequate control of their BP [18, 45]. Thus, debating
on which is the best SPC of two drugs may be of limited
interest when a substantial percentage of patients (between
30 and 70 % depending on the studied populations and sever-
ity of hypertension) will need three drugs or more and the
main issue is to convince physicians to prescribe them [46].
In difficult-to-treat patients or pseudo-resistant patients, the
prescription of a SPC containing three drug classes recom-
mended as first-line therapies may be very helpful to fight
against clinical inertia and improve BP control [6, 46]. A
new strategy has therefore emerged with the rapid develop-
ment of various SPC containing a RAS blocker (ACE inhib-
itor, ARB, or aliskiren), a CCB (generally amlodipine), and a
diuretic (HCTZ or indapamide) [47] [48—50]. Clinical studies
have now been published demonstrating that these triple com-
binations in a single pill effectively reduce BP in patients
uncontrolled on a dual therapy either as fixed or as free com-
binations [51]. The prescription of single-pill triple combina-
tions should therefore be encouraged in patients with uncon-
trolled BP on a well-dosed dual therapy and in difficult-to-
treat patients. They can also be used to replace a triple free-
drug combination in order to simplify the therapeutic regimen.
One advantage of these SPC is the ability to increase
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progressively the treatment intensity while staying on the
same initial drugs, an approach which tends to reassure
patients.

Pros and Cons of Single-Pill Combinations

Like all novelties in a therapeutic area, the development of
single-pill combinations has pros and cons as discussed re-
cently [52e, 53¢] (Table 2). First, it is interesting to note that
a survey performed in different European countries has sug-
gested that physicians prefer the term “single-pill combina-
tion” to “fixed-dose combination” because the latter gives an
impression of limitation due to the fixed characteristic of the
description [54].

Regarding the advantages of SPCs, the main argument in
favor is the ability to simplify the treatment and to reduce the
pill burden, two factors which have been reported as extreme-
ly important to support the persistence of therapy in chronic
diseases such as hypertension [55¢]. Indeed, the lack of per-
sistence has been well described in hypertension with close to
50 % of newly treated patients having interrupted their treat-
ment after 1 year [56]. Several meta-analyses have shown that
the use of SPC can lead to a better BP control in hypertension
and to a reduced risk of poor adherence [57-59]. However,
one has to emphasize that these meta-analyses were conducted
on a rather small number of clinical studies and were based on
methods of assessing drug adherence which were not always
the most adequate ones [60]. Interestingly, the use of SPC is
not associated with an increased incidence of side effects be-
cause of the positive drug interactions discussed previously in
this review. Thus, the prescription of SPC results in a better
long-term adherence, a greater decrease in BP, an increased
percentage of patients under control, and a reduction in side
effects. One important aspect of SPC is the duration of action
of the various components included in the combination. In-
deed, in order to further improve drug adherence and to in-
crease the therapeutic coverage when patients forget one or
more drug doses, it is important that the SPC contains two or
three long-acting components in order to maintain BP control
even in the context of missed doses [61]. Another advantage is
the possibility to use SPCs based on the same initial drug
which provides the ability to increase the intensity of the treat-
ment progressively based on drugs that are known and toler-
ated by the patient thus enabling a kind of continuity of care.

Whether the use of SPC and the associated increase in
treatment persistence are associated with a reduction in car-
diovascular events and an improved protection has not been
firmly demonstrated prospectively but there are some retro-
spective evidence suggesting that it is indeed the case [62].
For example, in the analysis of a cohort of 242,594 patients
with hypertension followed between 2000-2001 and 2007 in
Italy, Corrao et al. found that a high adherence to treatment is
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associated with a 37 % lower risk of cardiovascular outcomes
[63].

Several arguments are often opposed to the use of SPC
[53¢]. As discussed above, the duration of action of individual
components may not be equivalent, and this may not justify a
single daily dosing of the combination. The use of fixed-dose
combinations may result in less flexibility in modifying the
doses of individual components and the exposure of patients
to unnecessary therapy. Yet, one has to emphasize that many
SPCs are provided with several dosages of each component
resulting in a high flexibility. Physicians may be confronted
with the difficulty to identify the cause of an expected side
effect occurring after the prescription of a SPC. In that case,
the entire combination should be withdrawn and replaced by
free drugs. New galenic forms of the SPC might overcome
some of these limitations by separating the different compo-
nents within a tablet, but this type of SPC is not yet available.
It is worth emphasizing that in some cases, physicians do not
really know the exact content of single-pill combinations, an
observation that may explain some redundant drug prescrip-
tions. As poor adherence is not completely abolished in pa-
tients receiving a SPC containing two or three drugs, a physi-
cian may be worried by a sudden interruption of treatment
which may cause a rebound hypertension and potentially se-
vere complications in particular when the patient was taking a
triple combination. There may also be a risk of severe hypo-
tension and malaise in patients uncontrolled on a dual therapy
because of non-adherence who are starting on a new single-
pill triple therapy. At last, economic arguments may limit the
prescription of SPCs because they are in general more expen-
sive than equivalent free combinations now that most antihy-
pertensive drugs are generic.

Conclusions

In the absence of new drugs reaching the market for the treat-
ment of hypertension, the development of single-pill combi-
nations containing two or three antihypertensive agents can be
considered as the one of the major contributions to the im-
provement of hypertension management in the population.
With time, SPCs have gained full recognition for their efficacy
and usefulness. Today, SPCs tend to replace monotherapies in
a very large proportion of clinical situations. Patients with
stage 1 hypertension and a low cardiovascular risk and a high
probability to have their BP normalized with a single antihy-
pertensive drug should remain on a monotherapy. All other
hypertensive patients are good candidates to receive a SPC
containing either two or three components. In many countries,
SPC are well accepted by physicians and health authorities
who have understood the benefits and convenience that SPC
provide to patients. In some other countries, the economic
concerns will perhaps be overcome with the availability of

generic or low-cost SPCs and the demonstration of long-
term savings due to a better BP control and the reduction of
invalidating cardiovascular events such as stroke, congestive
heart failure, and chronic kidney insufficiency.
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