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Hypertension (HTN) continues to be one of the most important risk factors for major cardiovascular
events and mortality. The global prevalence of hypertension is approximately 30% among adults over
20 years old. Cardiovascular risk stratification is crucial to determine the most appropriate pharmaco-
logical therapeutic strategy for hypertensive patients. Despite the many scales to stratify risk, none is
perfect and represents weighted mathematical models to determine risk at 10 years. Reports have identi-
fied numerous limitations, and the challenge persists. A practical way to determine CV risk is the clinical
approach based on 1) the number of risk factors, 2) the degree of elevation of blood pressure, 3) the
presence of target organ damage/DM/CKD, and 4) a history of major cardiovascular events. Currently, it
is recommended to start with dual therapy in a single pill (either ACE inhibitors or ARB2 + dihydropy-
ridine calcium channel blockers or thiazide/thiazide-like diuretic); however, many patients could need to
start with triple therapy (low or standard doses) if they belong to the high- or very high-risk group with
elevation grade 2 or 3 of blood pressure. This article discusses this topic and establishes some practical

recommendations for the physician of first contact.
© 2025 The Author(s). Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/)

High blood pressure is the single most important cardiovascu-
lar (CV) risk factor worldwide because of its high prevalence in
the population and its important impact on a large number of
CV and renal consequences [1]. There is strong proof that treat-
ing high blood pressure with appropriate drugs significantly low-
ers the chances of heart attack, stroke, heart failure, kidney fail-
ure, problems with neurological blood flow, and memory issues
[2]. Yet, hypertension remains today the first cause of death and
burden of disease [3] because, despite progress in its diagnostic
and treatment approaches, great challenges remain to be resolved.
In a practical context, the most important challenges are that the
detection and treatment of hypertension are far from optimal. Fur-
thermore, the percentage of hypertensive patients in whom treat-
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ment achieves the blood pressure (BP) value at which CV protec-
tion is maximized (BP control) varies from country to country. A
common denominator is an overall low rate, with the persistence
of a CV risk greater than that of normotensive individuals [4].
Over the past decade, there has been a significant modifica-
tion in the approach to pharmacological treatment of hypertension.
Currently, most international guidelines suggest that most people
with high blood pressure should use a combination of antihyper-
tensive drugs because it is widely accepted that using only one
drug is effective for only a few patients, and higher doses may
increase adverse effects; therefore, most patients require two or
three drugs to effectively control their blood pressure. There is
also a common understanding that to improve unhealthy lifestyles,
non-drug treatment strategies should be used at any blood pres-
sure level because they can lower blood pressure, enhance the ef-
fects of antihypertensive drugs, and decrease the risk of cardio-
vascular issues and the chance of developing hypertension over
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a lifetime. However, there are some disagreements among guide-
lines regarding the BP values at which drug treatment should be-
gin. In the 2023 ESH guidelines drug treatment initiation is rec-
ommended when systolic BP is > 140 mmHg and/or diastolic BP
is > 90 mmHg, except for those patients with a very high cardio-
vascular risk (those with previous CV events), in whom the rec-
ommended treatment threshold is systolic BP > 130 or diastolic
BP > 80. The 2024 ESC guidelines remarks [6], that antihyperten-
sive drug treatment should be implemented within a BP range
between 130-139/80-89 mmHg whenever CV risk (calculated by
a score based on European data) is > 10%, i.e.,, with established
BP disease, diabetes, organ damage, or moderate to severe chronic
kidney disease. The same criteria, albeit with greater caution, ap-
ply to old and very old (age > 80 years) subjects. Currently, these
lower threshold values are the object of controversy because their
support originates from a meta-analysis but not from evidence
from any "ad hoc" individual trial. Additionally, when consider-
ing their acceptance for clinical practice, it is important to recog-
nize that setting the threshold for drug treatment at 130/80 mmHg
BP in adults with a 10-year risk of a cardiovascular event greater
than -10% or even between 5% and 9% should significantly increase
the number of candidates for antihypertensive medication. In most
Western countries, virtually all males aged > 70 years and females
aged > 75 years have a CV risk > 10% [7].

Also, it is important to note that using a combination of two
antihypertensive drugs is much more effective at lowering blood
pressure than using just one and adding a third drug can lower it
even more [9]. These findings can be explained by the fact that hy-
pertension is a multifactorial condition, and BP is a multi-regulated
variable. In simpler terms, combination therapy works better at
lowering blood pressure because it can address the various under-
lying issues that cause high blood pressure [6-9]. Of course, the
"corollary" dictates that the drugs combining should always have
distinct mechanisms of action, not ones that overlap. This require-
ment does not limit the number of drug combinations available
because studies show that antihypertensive treatment can be ef-
fective with various drugs that work in different ways, such as ACE
inhibitors, ARBs, dihydropyridine calcium channel blockers (CCBs),
and diuretics (thiazides and thiazide-like). Indeed, there are many
protective drugs that work in different ways because, as noted
by the 2023 ESH guidelines, beta-blockers also meet the key re-
quirements for other major drug choices, such as showing they
can lower blood pressure (since most of the treatment’s protective
effect relies on reducing blood pressure itself), providing cardio-
vascular protection compared to a placebo, and protecting against
heart issues like coronary problems, strokes, and heart failure, with
overall cardiovascular protection similar to other major drugs in
studies [12]. It is also important to remember that, except for the
ACEI/ARB combination, virtually all combinations between major
antihypertensive drugs have shown the ability to effectively reduce
BP, and that in most instances their combined use in outcome tri-
als has resulted in CV protection (2018 ESC/ESHs) [5]. Thus, antihy-
pertensive treatment with two drugs can offer physicians a choice
between a large number of clinically validated combinations. The
options are more limited when it comes to using three different
types of drugs together, which usually include a diuretic, a renin-
angiotensin system blocker, and a calcium channel blocker. Greater
diversification, however, is possible, such as with the use of a beta-
blocker in several specific conditions [12].

Other questions of great importance for clinical practice have
emerged in the meantime. For instance, it is not well established
whether: (i) the clinical effects differ for the association of a
blocker of the renin-angiotensin system with a calcium antago-
nist or a diuretic. The former is perhaps a better choice for pa-
tients with dysmetabolic disorders, and the second when there is
evidence of hypervolemia [13]. (ii) The association with a renin-
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angiotensin system blocker should favor an ACEi or an ARB,, (iii)
In a patient unresponsive to low doses of dual therapy, should up-
titration or immediately go to triple therapy or to dose escalation
of the double therapy component? (iv) Initial triple therapy should
be considered in some patients (see below), and (v) in old pa-
tients who need deprescribing because of side effects and risk of
hypotensive episodes, the preferred strategy should be reduction
of drug doses or the number of drugs. On these and other issues,
indisputable evidence is not available, i.e., data from controlled
clinical trials are absent or controversial, which is why in guide-
lines the related treatment recommendations are not supported
by the maximal level of evidence (IA) but by levels (Ila and IIb)
that reflect the incomplete or controversial data availability. Unfor-
tunately, this extends to several practical aspects of treatment. In
several cases, the evidence is so limited that the treatment recom-
mendations can only be based on unanimous or consensus among
the expert group guidelines [3-12].

Initial two-drug treatment in a single-pill combination

An important element of novelty of the recent European guide-
lines (2023 ESH, 2024 ESC) [6,7] has been the recommendation to
make use of double drug treatment as the initial treatment step
in the majority of hypertensive patients and not just in those with
a marked BP elevation, as recommended by past guidelines (2017
USA guidelines) [9]. Initial monotherapy has been reserved for very
high-risk patients with BP in the 130-139/80-89 mmHg range be-
cause, at these initial BP values, only a few mmHg are required
to reach the recommended BP target of <130/80 mmHg (although
some authors recommend ideally 120/70 mmHg). Initial monother-
apy is also recommended in those with a systolic BP slightly >
140/90 mmHg (provided that CV risk is only mildly increased) and
in very old patients and frail patients, in this case, to avoid the risk
of excessive BP reductions and injurious falls. Large use of initial
combination treatment has been regarded as necessary because (i)
the current lower BP target for treatment requires greater BP re-
ductions, which are often only achievable with drug combinations.
This is exemplified by the use of three drugs in most patients ran-
domized to a systolic BP target of <120 mmHg in the SPRINT trial
(14) and (ii) the evidence that in many countries monotherapy
remains the most common treatment strategy because therapeu-
tic inertia prevents up-titration of treatment to two or more pre-
scribed drugs [5]. The advantages of initial dual combination treat-
ment have not been tested by randomized outcome trials compar-
ing the risk of outcomes in patients starting treatment with one
or two drugs, but strong support for initial two-drug combina-
tion has been offered by large-scale real-life observational studies
showing that initial use of two drugs improves long-term adher-
ence to treatment, bypasses the problem of therapeutic inertia, fa-
vors long-term BP control, and reduces the risk of CV events [16],
with only a small increase in the risk of an excessive BP reduc-
tion. The recommendation has been extended to the use of drug
combinations in a single tablet because treatment simplification,
such as a reduction in the daily number of pills, has been shown
to markedly improve treatment adherence, favoring, as a result, BP
control and CV protection [17]. In the 2023 ESH guidelines, it has
been emphasized that while in the past the single pill, the two-
drug combination, was almost entirely available only for a blocker
of the renin-angiotensin system with a diuretic, the current choice
is larger, and this larger choice is supported by evidence because,
(i) except for the not recommended concomitant use of ACEIs and
ARBs, all combinations of major antihypertensive drugs have been
used in trials showing the protective effect of BP reduction [18],
and (ii) many different combinations are now available as a sin-
gle pill. For most dual combinations, current availability extends
to lower and higher doses of the combination components, which
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provides physicians with a good level of flexibility during the titra-
tion phase for BP control.

Triple-drug combined therapy

The European guidelines and other guidelines agree that if
blood pressure (BP) isn’t controlled after starting treatment with
two drugs, the next step should be to increase the dose of one or
both of those drugs and then consider adding a third drug, possibly
in a single pill to keep treatment simple. The 2023 ES guidelines
state that starting with three drugs should never be the first step
to prevent the risk of too much BP lowering, which could lead to
falls. However, the importance of three-drug therapy is still high-
lighted, as these guidelines note that while a two-drug combina-
tion can control BP in about 60% of patients, using three drugs
can improve that control to over 90%, meaning that about one-
third of patients may need three drugs. ISH guidelines mention
that a three-drug administration should never be the initial treat-
ment step to avoid the risk of an excessive and symptomatic BP
reduction, with possible injury falls. The importance of the three-
drug therapy, however, is not minimized because these guidelines
also emphasized that while a double combination may control BP
in about 60% of the patients, three-drug combinations raise this
control to more than 90% of the patients, which means that three
drugs may be needed in about one-third of treated individuals [7].

In general, however, information on the use of triple drug ther-
apy as a first-line strategy remains limited, and more evidence on
its advantages, disadvantages, and use in different treatment steps
is needed. However, recently, several clinical trials using triple
therapy have yielded encouraging results, even with low doses of
triple therapy. This makes it clear that the more pathophysiologi-
cal pathways are blocked, the greater the effect on hypertension.
The analysis and descriptions of these trials are presented in the
Table 1.

The rate of hypotensive episodes with a high dose of three-drug
treatment is expected in nonselective patients. Nevertheless, as is
shown in Table 1, the rate of hypotension using low, moderate, and
standard doses of triple therapy is not significantly greater of dual
therapy. In particular, the number of patients requiring three anti-
hypertensive agents should be more precisely established because,
with the current recommendation to pursue a target systolic BP <
130 mmHg in most patients (achieving in many patients systolic
values close to 120 mmHg), the use of three drugs may become
more compelling. In the SPRINT trial, the arm randomized to a tar-
get systolic BP of < 120 mmHg (actual on-treatment systolic BP
121-122 mmHg) almost always made use of three antihypertensive
drugs [14,15]. Further arguments in favor of a larger use of triple
therapy, possibly also as the first-line treatment step, are that (i)
three drugs may be given at lower doses, and this may favor treat-
ment tolerability because side effects are usually dose-related. (ii)
three drugs may shorten the titration phase, with a potentially fa-
vorable effect on treatment inertia, an accepted major cause of fail-
ure to move from mono- to combination therapy (iii) the faster BP
control guaranteed by initial three-drug use may add to the protec-
tive effect of treatment, particularly in people at high or very high
CV risk [19]. In these patients, as well as in those with grade 3 or
severe BP elevations, achieving the BP within a short time is per-
ceived as necessary by many physicians, who for this reason may
prefer to use low-dose triple therapy from the treatment initiation
and work on their up-titration in the following steps. This may not
be pathophysiologically inappropriate because a greater number of
drugs may more successfully counteract the greater number of ad-
verse mechanisms associated with high or very high CV risk (iv)
because of the close relationship of adherence with the number of
tablets to be taken daily [7], with the single-pill three-drug combi-
nations, treatment adherence may be improved more clearly. A ta-
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ble containing the most relevant clinical trials, systematic reviews,
meta-analyses, and real-world studies analyzing the triple combi-
nation is provided in Table 1.

Several studies have compared dual versus triple combination
therapy as first-line treatment for moderate to severe hyperten-
sion [19]. Triple therapies have shown excellent tolerability, with
adverse event profiles like dual regimen. In addition, in single-pill
format, they have been associated with improved patient adher-
ence to treatment, leading to better long-term BP control and re-
duced CV events. The percentage of increase in adherence and
persistence to treatment with SPC vs separate drugs has been
fully demonstrated, and in general, it is increased by ~30%. The
consequence of improving adherence is reflected in better con-
trol and prognosis, and survival in the medium to long term
[19,20]. Better cost-effectiveness has also been reported. Finally, al-
though currently triple therapies usually make use of a diuretic,
a calcium channel blocker, and a blocker of the renin-angiotensin
system (a mechanistically and clinically valid combination), in the
future other combinations may expand the three-drug treatment
potential. For example, a beta-blocker may replace one of the three
drugs in several clinical conditions. A thiazide-like diuretic may be
a more frequent alternative to the current large use of thiazide,
particularly when there is kidney damage.

Finally, a very relevant aspect is to remove the wrong idea that
treatment with SPC is more expensive; several recent studies have
shown that, in addition to the improvement in adherence, persis-
tence, and survival, the costs of QALY are favorable for the patient
and the health system [21].

Cardiovascular risk stratification as a key to prescribing drugs
in combination therapy

All guidelines agree that quantification of CV risk is important
because identification of a high-risk level has several implications
for the treatment strategy (lower BP threshold, faster achievement
of BP control, use of specific antihypertensive drugs, more frequent
visits, laboratory examinations, and assessment of organ damage
during follow-up). This identification may be even more crucial in
patients being evaluated for double or triple therapy, as they are
more likely to have a greater degree of pathophysiological abnor-
malities. The indicator of a very high or high-risk level, such as a
history of clinically overt CV events (>20% 10-year risk of an event
or very high risk), subclinical organ damage, diabetes, severe hy-
pertension, and three or more major CV risk factors together [9-
12]. There is a huge number of calculators of CV risk, none is per-
fect and are based on mathematical algorithms with different de-
terminant coefficients (R2). Some of them are directed to specific
groups, such as older adults, pregnant individuals, people of a cer-
tain race, and those of a certain gender [18,22-28]. In this sense,
the table from ESH 2023 of risk stratification by degree and stage
of blood pressure and associated risk factors is very helpful in clin-
ical practice [7].

Monitoring using out-of-office BP

Monitoring using out-of-office BP, including ambulatory and
home BP monitoring to detect masked hypertension and to avoid
excessive BP lowering, is a keystone in the follow-up of hyperten-
sive patients. One of the most common sources of adverse events
or non-optimal control of BP is when using dual or triple ther-
apy in SPC without out-of-office monitoring. The problem of the
white coat or masked hypertension is very common even among
patients with sustained hypertension. International guidelines, and
we insist on this practice to avoid unnecessary opposing effects.
Blood pressure variability is an additional risk factor to be consid-
ered, and in-depth knowledge of blood pressure behavior in and
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Table 1
Principal recent clinical trials and meta-analysis on triple vs dual drug therapy for Hypertension.
Study Sample Size Characteristics Comparison Follow-Up BP Reduction CV Effects
of Patients Groups
David A. 4285 patients enrolled,  BP: >145 mm Hg; Aml/Val/HCTZ 10/320/25 8 weeks Aml/Val/HCTZ Control Rate:
mg,
Calhoun 583 Aml/Val/HCTZ mean sitting Val/HCTZ 320/25 mg, -39 mmHg SBP Aml/Val/HCTZ
diastolic BP:
[29] 559 Val/HCTZ >100 mm Hg Aml/Val 10/320 mg, or -24 mmHg DBP 70.8%
CT 568 Aml/Val Aml/HCTZ 10/25 mg Val/HCTZ Val/HCTZ
once daily.
561 Aml/HCTZ -32 mmHg 48.3%
-19.7 (p>0.001) Val/Aml 54.1%
AEs leading to study
discontinuation ~ 1%
all similar
Kizilirmak 11 studies (7563 stage 1 or 2 ARBs + Aml + HCTZ 8 to 20 Dual Combination Control Rate:
hypertension weeks
et al [30] Patients) (dual or triple) -25.5 mmHg SBP Dual 49.8%
Metanalisis at any dose -14.0 mmHg DBP Triple 67.7%
Triple Combination AE risk was
-32.9 mmHg SBP similar for dual
-18.7 mmHg DBP and triple
OR 0.96 p=0.43
Salam A. Fourteen RCTs sate 1 and 2 ACEi/ARBs+Aml+BB or 4to 10 Dual Combination AEs leading
hypertension weeks
et al [31] (11 457 pts) Diuretics -32 mmHg SBP to study
PROSPERO (Dual or triple) - 19 mmHg DBP discontinuation
TRIAL Triple combination 3.3% vs 3.4%
-36 mmHg SBP Control Rate:
-16 mmHg DBP Dual: 45%
Triple: 58%
Oparil S. 2492 patients stage > 2 OM 40 mg/AML 10 mg 12 weeks - 30.6 mmHg SBP Control Rate
Hypertension
Et Al [32] (628 patients) - 17.5 mmHg DBP average:
TRINITY OM 40 mg/HCTZ 25 mg 30.0 mmHg SBP Dual 46.1%
(637 patients) 16.0 mmHg DBP Triple 63 %
AML 10 mg/HCTZ 25 mg - 28.7 mmHg SBP AEs leading
(627 patients) - 14.7 mmHg DBP to study
OM 40 mg/AML 10 mg/ discontinuation
HCTZ 25 mg - 37.5 mmHg SBP* Triple 4%
(600tients) - 21.0 mmHg DBP* Dual 1-3%
*p < 0.01 Triple vs
dual combination
Hong PJ N=340 patients Stage 2 HT Aml 5 mg+ Los 50mg 8 weeks Triple Control rate:
et al [33] Aml/Los/CTD, +CTD 12.5mg vs -16.4 mmHg SBP 55.7%
(N=171) Aml 5 mg+Los 50mg - 8.0 mmHg DBP 29.8%
Aml/Los After 2 weeks the doses Dual There were no
(N=169) were doubled - 6.9 mmHg SBP serious AE
-3.6 mmHg DBP
Webster R. 700 patients Stage 1 and 2 HT Triple Combination: 6 months Triple Combination Control rate:
TRIUMPH (349 Triple 20 mg of telmisartan, -29 mmHg SBP Triple 69.5%
[34] 351 Usual Care) 2.5 mg of amlodipine, -13 mmHg DBP Usual C. 55.3%
and 12.5 mg of Usual Care AEs leading
chlorthalidone. -20.3 mmHg SBP to study
Vs. Usual Care: - 9.3 mmHg DBP discontinuation
Monotherapy or dual; Triple 6.6%
Triple combination Usual C. 6.8%
Was doubled at
discretion of GP
Mourad et al. 449 patients Stage > 2 HT Triple:
[35] Per/aml/ind Per/ind/aml 5/1.25/5 mg 3 months Triple Control rate:
(225 patients) Per/Ind 5/1.25 mg -20.8 mmHg SBP Triple:
Per/Ind Doses were doubled -12.9 mmHg DBP 56%
(224 patients) at discretion of GP Dual Dual
(~25% in both) -16.8 mmHg SBP 45%
(144 in triple & -9.8 mmHg DBP AEs leading
163 in dual) p < 0.01 to study
discontinuation
3% in both
Nedogoda SV. 148 patients Stage 2 HT Per/Aml/Ind SPC 12 weeks SPC Control rate: SPC

et al [36]

75 Per/Aml/ind(SPC)
73 Per/Ind+Aml

(5/5/1.25 mg)
Per/Ind+Aml
(5/1.25 + 5 mg)

- 21.5 mmHg SBP
-15.3 mmHg DBP
Per/Ind+Aml

-20.0 mmHg SBP
-14.8 mmHg DBP

87.8%
Per/Ind+Aml
78.6%

Simiar AE
No serious

(continued on next page)



JID: TCM

M. Rosas-Peralta, G. Mancia, M. Camafort et al.

Table 1 (continued)

Trends in Cardiovascular Medicine xxx (xXxX) Xxx

[m5G;July 10, 2025;10:33]

Study Sample Size Characteristics Comparison Follow-Up BP Reduction CV Effects
of Patients Groups
Rodgers A. 295 patients Home SBP basal GMRx1/4: 4 weeks Placebo: Control rate:
et al 63 Placebo 130 to 154 mmHg Telmisartan 10mg Clinic < 140/90 mmHg
[37] 113 GMRx % Amlodipino 1.25 mg 136+10 mmHg SBP Placebo: 36%
119 GMRX % Indapamide 0.625 mg 87+ 9 mmHg DBP GMRx1/4: 65%
GMRx1/2: GMRx1/4 vs Placebo: GMRx1/2: 70%
Telmisartan 20mg Clinic < 130/80 mmHg
Amlodipino 2.50 mg -8.0 mmHg SBP Placebo: 3%
Indapamide 1.25 mg -4,0 mmHg DBP GMRx1/4: 20%
Home BP GMRx1/2: 30%
-7.3 mmHg SBP AEs leading
-4.0 mmHg DBP to study
GMRx1/2: discontinuation:
Clinic: Placebo 1.6%
-9.5 mmHg SBP GMRx1/4: 0%
-4.9 mmHg SBP GMRx1/2: 5.1%
Home BP
-8.2 mmHg SBP
-5.5 mmHg DBP
Rodgers A. GMRx (N=551) All patients GMRx2, (telmisartan 20 4 weeks run At screening Control Rate in
mg, in &
et al [38] Tel/ind (N=276) stage 1 and 2 amlodipine 2+5 mg, and switched to All BP in Clinic Clinic (< 140/90)
GMRx2
Tel/Aml (N=282) ~1.6 indapamide 1-25 mg); half dose. ~ 142 mmHg SBP GMRx:
antihypertensive
Aml/Ind (N=276) drugs were taken Tel/ind (20 mg/1.25mg) 6 weeks 4 ~ 86 mmHg DBP 74%
previously groups
in average. Tel/AmI(20 mg/2.5 mg) Half doses. 6 weeks: All duals,
All randomly Aml/ind(2.5mg/1.25 mg) Then all GMRx 53 to 61%.
allocated (2:1:1:1) doses were
to continued GMRx2 After 6 weeks all doses doubled -10 mmHg SBP AEs leading
half dose or were doubled - 6 mmHg DBP to study
dual half doses
combinations;
after 6 weeks all Tel/ind discontinuation,
doses were
doubled. -8 mm Hg SBP GMRx 2%
-4 mmHg DBP Duals 1%
Tel/Aml
-6 mmHg SBP
-3 mmHg DBP
Aml/Ind
-4 mmHg SBP
-2 mmHg DBP
12 Weeks:
GMRx3
-14 mmHg SBP
- 9 mmHg DBP
Tel/ind
-10 mmHg SBP
- 4 mmHg DBP
Tel/Aml
-8 mmHg SBP
-3 mmHg DBP
Aml/Ind
-7 mmHg SBP
- 2 mmHg DBP

Aml, Amlodipine; ARBs, angiotensin receptor blockers; ACEi, Angiotensin-Converting Enzyme Inhibitors; BB, beta blockers; BP, blood pressure; HCTZ, hidrochlorotiazyde; OM,

olmesartan, Val, Valsartan; GMRx2", Telmisartan 20 mg + Amlodipine 2.5 mg + Indapamide 1.25 mg; Tel, telmisartan; Ind, indapamide; CV, cardiovascular
HT, Hypertension; Los, Losartan; CTD, chlortalidone; Per, perindopril; AE, adverse event; GMR, telmisartan+amlodipine+indapamide.

out of the office will help to adequately optimize treatment with
SPC therapy (dual, triple, or more), and improve prognosis and sur-
vival [5-7].

Conclusions and trends in hypertension drug therapy

The rapid advancement in technologies, genetics, biology, and
pathophysiology issues is having an impact on many diseases. Hy-
pertension is no exception. New treatments using RNA silencers
and new drugs with promising results are also under study. The
initial results show a BP reduction lasting weeks or months for a

single injection and thus a potential for successfully addressing to
improve treatment adherence. However, there is little doubt that,
due to the multifactorial nature of the high BP condition, even with
new treatments, a combined pharmacological approach will main-
tain a central position among the treatment strategies against hy-
pertension. In this context, dual therapy in SPC will continue to
play a major role, but three-drug treatment as a single pill will
probably be needed in more than the actual one-third of the pa-
tients to ensure optimal BP control. As mentioned above, triple
combination therapy has been shown to lower BP noticeably more
than dual therapy, and, although more evidence is needed, its use
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Hypertension Other risk factors, BP (mmHMg) grading
discase HMOD, CVD
staging or CKD High-normal Grade 1 Grade 2 Grade 3
SBP 130-139 SBP 140-159 SBP 160-179 S8P > 180
DBP 85-89 DBP 90-99 DBP 100-109 DBP =110
No Pharmacological
No other risk factors® Therapy Monotherapy or Dual
low-dose dual
tage 1 1 or 2 risk factors mwﬂ Dual DualTriple
=3 risk factors m'w Dual
HMOD, CXD grade 3,
U I P
:9¢ 2 or diabetes melitus s
. Established CVD D 0
stage s or CKD grade =4 - > : P P

Fig. 1. Trends in selecting a combination therapy for hypertension. Each case must be individualized in its integral context, and the decision to start with low or standard

doses.

does not appear to majorly affect treatment tolerability. Except for
patients aged more than 80 years, the use of three antihyperten-
sive drugs at lower doses may in the future also find a place as a
first-step treatment for high- or very high-CV-risk patients, includ-
ing those with grade 3 hypertension, ensuring wider and faster BP
control (Fig. 1). Three drugs might also benefit these patients via
their BP-independent CV and renal protective properties that have
been suggested or demonstrated in many studies. Fig. 1 provides
a general overview of where the combined therapeutic strategy to
treat arterial hypertension might be heading. Using high- or low-
dose triple therapy will depend on the baseline BP level as well as
the high- or very high-risk level of CV risk. Perhaps, in the future,
new combinations will be commercialized, such as therapy with 4
antihypertensive drugs plus statins or iSGLT2.

Declaration of competing interest

The authors declare that they have no known competing finan-
cial interests or personal relationships that could have appeared to
influence the work reported in this paper.

The author is NOT an Editorial Board Member/Editor-in-
Chief/Associate Editor/Guest Editor for any journal and was not in-
volved in the editorial review or the decision to publish this article.

CRediT authorship contribution statement

Martin Rosas-Peralta: Writing - original draft, Investiga-
tion, Conceptualization. Giuseppe Mancia: Writing - original
draft, Investigation, Data curation, Conceptualization. Miguel Ca-
mafort: Writing - original draft, Conceptualization. Héctor Galvan-
Oseguera: Writing - review & editing, Supervision, Investigation.
Carlos M. Ferrario: Writing - review & editing, Conceptualization.
Luis Alcocer: Writing - review & editing, Supervision, Formal anal-
ysis, Conceptualization. Ernesto Cardona-Muiioz: Writing - re-
view & editing, Formal analysis. Humberto Alvarez-Lépez: Writ-
ing - review & editing, Conceptualization. Silvia Palomo-Piiion:
Writing - review & editing, Conceptualization. Adolfo Chavez-
Mendoza: Writing - review & editing, Conceptualization. Enrique
Diaz-Diaz: Writing - review & editing, Conceptualization. José M
Enciso-Muiioz: Writing - review & editing, Investigation, Concep-
tualization.

References

[1] Joseph P, Lanas F, Roth G, Lopez-Jaramillo P, Lonn E, Miller V, et al. Cardiovas-
cular disease in the Americas: the epidemiology of cardiovascular disease and
its risk factors. Lancet Reg Health-Am 2025;42:1-13.

Mancia G, De Backer G, Dominiczak A, Cifkova R, Fagard R, Germano G, et al.

2007 Guidelines for the Management of Arterial Hypertension: The Task Force

for the Management of Arterial Hypertension of the European Society of Hy-

pertension (ESH) and of the European Society of Cardiology (ESC). ] Hypertens
2007;25:1105-87.

Martin SS, Aday AW, Allen NB, Almarzooq ZI, Anderson CAM, Arora P, et al.

2025 Heart disease and stroke statistics: a report of US and global data from

the American Heart Association. Circulation 2025;151(8):e41-e666.

Mancia G, Fagard R, Narkiewicz K, Redon ], Zanchetti A, Bohm 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). ] Hyper-

tens 2013;31:1281-357.

Williams B, Mancia G, Wilko S, Agabiti RE, Azizi M, Burnier M, et al. ESC Sci-

entific Document Group ESC/ESH guidelines for the management of arterial

hypertension: The Task Force for the management of arterial hypertension of
the European Society of Cardiology (ESC) and the European Society of Hyper-
tension (ESH). Eur Heart ] 2018;39:3021-104.

William M], McCarthy CP, Bruno RM, Brouwers S, Canavan MD, Ceconi C, et al.

2024 ESC guidelines for the management of elevated blood pressure and hy-

pertension. Developed by the task force on the management of elevated blood

pressure and hypertension of the European Society of Cardiology (ESC) and
endorsed by the European Society of Endocrinology (ESE) and the European

Stroke Organisation (ESO). Eur Heart ] 2024;00:1-107. doi:10.1093/eurheart;j/

ehael78.

Mancia G, Kreutz R, Brunstromc M, Burnierd M, Grassie G, Januszewiczf A,

et al. 2023 ESH Guidelines for the management of arterial hypertension.

The Task Force for the management of arterial hypertension of the Euro-

pean Society of Hypertension. Endorsed by the International Society of Hy-

pertension (ISH) and the European Renal Association (ERA). ] Hypertens
2023;12:1874-2021.

Unger T, Borghi C, Charchar F, Khan NA, Poulter NR, Prabhakaran D, et al. 2020

International Society of Hypertension Global Hypertension Practice Guidelines.

Hypertension 2020;75(6):1334-57.

Whelton PK, Carey RM, Aronow WS, Casey DE Jr, Collins K], Dennison Himmel-

farb C, et al. 2017 ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/ASH/ASPC/NMA/PCNA

guideline for the prevention, detection, evaluation, and management of high
blood pressure in adults: executive summary: a report of the American Col-
lege of Cardiology/American Heart Association Task Force on Clinical Practice

Guidelines. Hypertension 2018;71:1269-324.

[10] Sanchez R (Chair), Coca A (Co-Chair), de Salazar DIM, Alcocer L, Aristizabal D,
Barbosa E, et al. LASH Guidelines Task Force Steering and Writing Committee.
2024 Latin American Society of Hypertension guidelines on the management
of arterial hypertension and related comorbidities in Latin America. ] Hyper-
tens 2025;43(1):1-34 Jan 1.

[11] Campbell NRC, Paccot Burnens M, Whelton PK, Angell SY, Jaffe MG, Cohn ],
et al. 2021 World Health Organization guideline on pharmacological treatment
of hypertension: Policy implications for the region of the Americas. Lancet Reg
Health Am 2022;9:100219. doi:10.1016/j.1ana.2022.100219.

2

[3

[4

(5

[6

[7

[8

[9


http://refhub.elsevier.com/S1050-1738(25)00082-9/sbref0001
http://refhub.elsevier.com/S1050-1738(25)00082-9/sbref0002
http://refhub.elsevier.com/S1050-1738(25)00082-9/sbref0003
http://refhub.elsevier.com/S1050-1738(25)00082-9/sbref0004
http://refhub.elsevier.com/S1050-1738(25)00082-9/sbref0005
https://doi.org/10.1093/eurheartj/ehae178
http://refhub.elsevier.com/S1050-1738(25)00082-9/sbref0007
http://refhub.elsevier.com/S1050-1738(25)00082-9/sbref0008
http://refhub.elsevier.com/S1050-1738(25)00082-9/sbref0009
http://refhub.elsevier.com/S1050-1738(25)00082-9/sbref0010
https://doi.org/10.1016/j.lana.2022.100219

ARTICLE IN PRESS

JID: TCM

M. Rosas-Peralta, G. Mancia, M. Camafort et al.

[12] Messerli FH, Bangalore S, Mandrola JM. 8 blockers switched to first-line ther-
apy in hypertension. Lancet 2023;402:1802-4.

[13] Taddei S. Combination therapy in hypertension: what are the best options ac-
cording to clinical pharmacology principles and controlled clinical trial evi-
dence? Am ] Cardiovasc Drugs 2015;15:185-94.

[14] Wright JT Jr, Williamson JD, Whelton PK, Snyder JK, Sink KM, Rocco MV, et al.,
SPRINT Research Group A randomized trial of intensive versus standard blood-
-pressure control. N Engl ] Med 2015;373(22):2103-16.

[15] Poulter NR, Borghi C, Damasceno A, Jafar TH, Khan N, Kokubo Y, et al. Mea-
surement Month 2019: results of blood pressure screening from 47 countries.
Eur Heart ] Suppl 2021;23(Suppl B):B1-5.

[16] MacDonald TM, Williams B, Webb D], Morant S, Caulfield M, Cruickshank JK,
et al. Combination therapy is superior to sequential monotherapy for the initial
treatment of hypertension: a double-blind randomized controlled trial. ] Am
Heart Assoc 2017;6:e006986. doi:10.1161/jaha.117.006986.

[17] Xie M, Tang T, Liang H. Efficacy of single-pill combination in uncontrolled es-
sential hypertension: a systematic review and network meta-analysis. Clin Car-
diol 2023;46(8):886-98 Aug.

[18] The ONTARGET Investigators. Telmisartan, ramipril, or both in patients at high
risk for vascular events. N Engl ] Med 2008;358:1547-59.

[19] Sayer M, WebbDJ DhaunN. Novel pharmacological approaches to lowering
blood pressure and managing hypertension. Nat Rev Cardiol 2025:1-15.

[20] Parati G, Kjeldsen S, Coca A, Cushman WC, Wang ]. Adherence to single-pill
versus free-equivalent combination therapy in hypertension: a systematic re-
view and meta-analysis. Hypertension 2021;77(2):692-705 Feb.

[21] Levy P, Lemanski T, Crossan C, Lefebvre A, Briére JB, L Degli Esposti, al et.
Cost-effectiveness analysis comparing single-pill combination of perindo-
pril/amlodipine/indapamide to the free equivalent combination in patients
with hypertension from an Italian national health system perspective. Expert
Rev Pharmacoecon Outcomes Res 2024;24(8):967-75 Oct.

[22] Conroy RM, Pyordlad K, Fitzgerald AP, Sans S, Menotti A, De Backer G, et al.
Estimation of ten-year risk of fatal cardiovascular disease in Europe: the SCORE
project. Eur Heart ] 2003;24:987-1003.

[23] SCORE2 risk prediction algorithms: new models to estimate 10-year risk of
cardiovascular disease in Europe. Eur Heart ] 2021;42:2439-54.

[24] SCORE2-OP risk prediction algorithms: estimating incident cardiovascular
event risk in older persons in four geographical risk regions. Eur Heart ]
2021;42:2455-67.

[25] NICE Guideline [NG238] Cardiovascular Disease: Risk Assessment and Reduc-
tion, Including Lipid Modification. National Institute for Clinical Excellence;
2023 www.nice.org.uk/guidance/ng238.

[26] Hippisley-Cox J, Coupland CAC, Bafadhel M, Russell REK, Sheikh A, Brindle P,
et al. Development and validation of a new algorithm for improved cardiovas-
cular risk prediction. Nat Med 2024;30:1440-7.

[27] Khan SS, Matsushita K, Sang Y, Ballew SH, Grams ME, Surapaneni A, et al.
Chronic Kidney Disease Prognosis Consortium and the American Heart Asso-
ciation Cardiovascular-Kidney-Metabolic Science Advisory Group Hideformat.
Development and Validation of the American Heart Association’s PREVENT
Equations. Circulation 2024;149:430-49.

mbG;July 10, 2025;10:33

Trends in Cardiovascular Medicine xxx (xXxX) Xxx

[28] Hageman SH]J, Huang Z, Lee H, Kaptoge S, Dorresteijn JAN, Pennells L, et al.,
SCORE2 Asia-Pacific writing group European Society of Cardiology and Euro-
pean Association of Preventive Cardiology: Cardiovascular Risk Collaboration
(ESC CRC); ASEAN Federation of Cardiology (AFC); Asian-Pacific Society of Car-
diology (APSC). Risk prediction of cardiovascular disease in the Asia-Pacific re-
gion: the SCORE2 Asia-Pacific model. Eur Heart ] 2025;46(8):702-15 Feb 21.

[29] Calhoun DA, Lacourcie‘re Y, Chiang YT, Glazer D. Triple antihypertensive ther-
apy with amlodipine, valsartan, and hydrochlorothiazide a randomized clinical
trial. Hypertension 2009;54:32-9.

[30] Kizilirmak P, Berktas M, Uresin Y, Yildiz OB. The efficacy and safety of triple
vs dual combination of angiotensin II receptor blocker and calcium channel
blocker and diuretic: a systematic review and meta-analysis. J Clin Hypertens
2013;15(3):193-200 Mar.

[31] Salam A, Atkins ER, Hsu B, Webster R, Patel A, Rodgers A. Efficacy and safety
of triple versus dual combination blood pressure-lowering drug therapy: a sys-
tematic review and meta-analysis of randomized controlled trials. ] Hypertens
2019;37(8):1567-73 Aug.

[32] Oparil S, Melino M, Lee ], Fernandez V, Heyrman R. Triple therapy with olme-
sartan medoxomil, amlodipine besylate, and hydrochlorothiazide in adult pa-
tients with hypertension: The TRINITY multicenter, randomized, double-blind,
12-week, parallel-group study. Clin Ther 2010;32(7):1252-69.

[33] Hong SJ, Jeong HS, Han SH, Chang KY, Hong BK, Lee BK, et al. Comparison
of Fixed-dose Combinations of Amlodipine/Losartan Potassium/Chlorthalidone
and Amlodipine/Losartan Potassium in Patients With Stage 2 Hypertension In-
adequately Controlled With Amlodipine/Losartan Potassium: A Randomized,
Double-blind, Multicenter, Phase III Study. Clin Ther 2017;39(10):2049-60.

[34] Webster R, Salam A, de Silva HA, Selak V, Stepien S, Rajapakse S, et al.
TRIUMPH Study Group. Fixed Low-Dose Triple Combination Antihypertensive
Medication vs Usual Care for Blood Pressure Control in Patients With Mild
to Moderate Hypertension in Sri Lanka: a randomized clinical trial. JAMA
2018;320(6):566-79 14.

[35] Mourad JJ, Amodeo C, de Champvallins M, Brzozowska-Villatte R, As-
mar RStudy Coordinators, Investigators. Blood pressure-lowering efficacy and
safety of perindopril/indapamide/amlodipine single-pill combination in pa-
tients with uncontrolled essential hypertension: a multicenter, randomized,
double-blind, controlled trial. ] Hypertens 2017;35(7):1481-95.

[36] Nedogoda SV, Stojanov VJ]. Single-Pill. Combination of perindo-
pril/indapamide/amlodipine in patients with uncontrolled hypertension: a
randomized controlled trial. Cardiol Ther 2017;6(1):91-104.

[37] Rodgers A, Salam A, Schutte AE, Cushman WC, de Silva HA, Di Tanna GL, et al.
Efficacy and safety of a novel low-dose triple single-pill combination com-
pared with placebo for initial treatment of hypertension. ] Am Coll Cardiol
2024;84(24):2393-403.

[38] Rodgers A, Salam A, Schutte AE, Cushman WC, de Silva HA, Di Tanna GL, et al.
GMRx2 Investigators. Efficacy and safety of a novel low-dose triple single-pill
combination of telmisartan, amlodipine and indapamide, compared with dual
combinations for treatment of hypertension: a randomised, double-blind, ac-
tive-controlled, international clinical trial. Lancet 2024;404(10462):1536-46.


http://refhub.elsevier.com/S1050-1738(25)00082-9/sbref0012
http://refhub.elsevier.com/S1050-1738(25)00082-9/sbref0013
http://refhub.elsevier.com/S1050-1738(25)00082-9/sbref0014
http://refhub.elsevier.com/S1050-1738(25)00082-9/sbref0015
https://doi.org/10.1161/jaha.117.006986
http://refhub.elsevier.com/S1050-1738(25)00082-9/sbref0017
http://refhub.elsevier.com/S1050-1738(25)00082-9/sbref0018
http://refhub.elsevier.com/S1050-1738(25)00082-9/sbref0019
http://refhub.elsevier.com/S1050-1738(25)00082-9/sbref0020
http://refhub.elsevier.com/S1050-1738(25)00082-9/sbref0021
http://refhub.elsevier.com/S1050-1738(25)00082-9/sbref0022
http://refhub.elsevier.com/S1050-1738(25)00082-9/sbref0023
http://refhub.elsevier.com/S1050-1738(25)00082-9/sbref0024
http://www.nice.org.uk/guidance/ng238
http://refhub.elsevier.com/S1050-1738(25)00082-9/sbref0026
http://refhub.elsevier.com/S1050-1738(25)00082-9/sbref0027
http://refhub.elsevier.com/S1050-1738(25)00082-9/sbref0028
http://refhub.elsevier.com/S1050-1738(25)00082-9/sbref0029
http://refhub.elsevier.com/S1050-1738(25)00082-9/sbref0030
http://refhub.elsevier.com/S1050-1738(25)00082-9/sbref0031
http://refhub.elsevier.com/S1050-1738(25)00082-9/sbref0032
http://refhub.elsevier.com/S1050-1738(25)00082-9/sbref0033
http://refhub.elsevier.com/S1050-1738(25)00082-9/sbref0034
http://refhub.elsevier.com/S1050-1738(25)00082-9/sbref0035
http://refhub.elsevier.com/S1050-1738(25)00082-9/sbref0036
http://refhub.elsevier.com/S1050-1738(25)00082-9/sbref0037
http://refhub.elsevier.com/S1050-1738(25)00082-9/sbref0038

	Single pill combination therapy for hypertension: New evidence and new challenges
	Initial two-drug treatment in a single-pill combination
	Triple-drug combined therapy
	Cardiovascular risk stratification as a key to prescribing drugs in combination therapy
	Monitoring using out-of-office BP
	Conclusions and trends in hypertension drug therapy

	Declaration of competing interest
	CRediT authorship contribution statement
	References


