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Randomized trials show that half-dose antihypertensive bitherapies reduce blood pressure (BP) more
than full-dose monotherapies, with no more adverse effects (1). Indeed, combining two drugs has an
additive effect on BP reduction whereas increasing the dose of a drug is less than additive (2): a half
dose is only 25% less potent than a full dose. Under these assumptions, the expected potency of
antihypertensive drug combinations can be approximated (Table 1). For example, the combination of
two drugs at half dose is expected to be 50% more potent than a single drug at full dose. Using half
doses also reduces the adverse effects of thiazide diuretics and calcium-channel blockers (2); and
combination with a renin-angiotensin system blocker further reduces some of them, such as thiazide
induced hypokalemia and calcium channel blockers induced peripheral edema.

The main drawback of bitherapies is the number of pills needed. However, many can be prescribed as
single-pill combinations (SPC), with improved adherence and persistence compared to free-equivalent
combinations (3). Large cohorts of real-life patients have shown that initiating hypertension treatment
with a drug combination (usually as SPC), rather than a single drug, is associated with fewer
treatment discontinuation (4), better BP control (5), and ultimately a lower risk of cardiovascular
events (6,7).

The evidence available to guide intensification when treated patients do not reach their BP goal is
more limited. When all existing drugs are already at full dose, we add a new drug. But when at least
one drug is not at full dose, should we add a new drug or first maximize existing drugs? The
pharmacological rationale suggests that adding a half-dose new drug is more potent with fewer
adverse effects but the use of SPC is not always possible in this case, and more pills can lead to
poorer adherence and treatment discontinuation.

A study published in this issue addresses the question of treatment intensification in hypertensive
patients (8). No less than 178,562 veterans with systolic BP > 130 mmHg and at least one
antihypertensive drug not at full dose had their antihypertensive regimen intensified: 45,575 (26%) by
drug addition and 132,987 (74%) by dose maximization. Outcomes were then compared after
adjustment for baseline characteristics. Drug addition was less frequently sustained at three months
than dose maximization (49.8% versus 65.0%) but the 12-month mean systolic BP decrease was
nonetheless 1.1 mmHg larger (5.6 versus 4.5 mmHg).

This study includes a vast number of elderly patients, who are underrepresented in clinical trials.
Sophisticated statistical methods intend to emulate a clinical trial from this observational cohort but
the results remain vulnerable to bias and confounding. For example, the assessment of BP relied on
unstandardized office measurements. This adds noise to the outcome data and might bias the results
in unpredictable ways, especially since white-coat hypertension is common in this age group (9).

However, the main shortcoming of the study lies in the broad spectrum of baseline situations. The
logic of treatment intensification differs with the baseline number and doses of antihypertensive
drugs, number of pills per day, BP level, and clinical condition including comorbidities and fitness
(especially in older patients). Encompassing such a heterogeneous case-mix prevents definitive
conclusions on how best to intensify treatment in uncontrolled hypertensive patients, in general or in
any given situation.

Consider a patient not at his BP goal while on a SPC with two half-dose drugs (combination potency
150 in one pill, see Table 1). We could favor maximizing the dose of the two drugs of the SPC
(potency 200 in one pill) rather than adding a third drug at half dose (potency 225 but two pills).
Staying with a single pill offsets the more limited potency increase (+50 instead of +75) and warrants
an attempt. Now consider the same patient not at his goal while on a SPC with one full-dose and one
half-dose drug (potency 175 in one pill). Here we could first favor adding a third drug at half dose
(two pills but potency 250) rather than maximizing the second drug of the existing SPC (one pill but



potency 200). The larger potency increase (+75 instead of +25) is worth the burden of adding one
pill, provided the patient agrees with this strategy. These two oversimplified examples only scratch the
surface of diverse situations requiring individualized and shared decision-making.

Nonetheless, two results must be stressed. First, whatever the chosen strategy, treatment
intensification leads to large BP decreases in patients who need it the most. Figure 2 of the paper
shows that the mean 12-month systolic BP decrease is about 8 mmHg in patients with baseline
systolic BP between 140 and 160 mmHg and about 20 mmHg in those with baseline systolic BP over
160 mmHg.

Second, both intensification strategies are associated with roughly similar 12-month BP decreases in
the emulated intention-to-treat analysis. In this analysis, mean BP decrease is the compound result of
persistence and BP-lowering potency. Similar mean BP decrease despite lower persistence is,
therefore, confirmatory evidence that drug addition is more potent than dose maximization in those
who persist. When a large BP decrease is needed, drug addition should be preferred together with
promoting persistence, for example with SPC and patient education (3,10).

In practice, this study provides support to several general principles of antihypertensive drug
prescription. When intensification is indicated, we should not waste time with elaborate reasoning,
either add a drug or maximize the dose of existing drugs, whichever seems to fit best with the patient
current treatment, clinical state, and preferences. We must try to keep the treatment as simple as
possible but remember that increasing the dose of a single drug has a limited effect on the overall
potency of a combination. We should use SPC whenever it simplifies the treatment and explain any
unavoidable complexification with the patient. A follow-up visit must be planned about one month
later to assess adherence, tolerance and effectiveness, and perform further adjustments if needed.



References

10.

Salam A, Kanukula R, Atkins E, Wang X, Islam S, Kishore SP, et al. Efficacy and safety of dual
combination therapy of blood pressure-lowering drugs as initial treatment for hypertension: a
systematic review and meta-analysis of randomized controlled trials. J Hypertens. 2019
Sep;37(9):1768-74.

Law MR, Wald NJ, Morris JK, Jordan RE. Value of low dose combination treatment with blood
pressure lowering drugs: analysis of 354 randomised trials. BMJ. 2003 Jun 28;326(7404):1427—-
31.

Parati G, Kjeldsen S, Coca A, Cushman WC, Wang J. Adherence to Single-Pill Versus Free-
Equivalent Combination Therapy in Hypertension: A Systematic Review and Meta-Analysis.
Hypertension. 2021 Feb;77(2):692-705.

Corrao G, Parodi A, Zambon A, Heiman F, Filippi A, Cricelli C, et al. Reduced discontinuation of
antihypertensive treatment by two-drug combination as first step. Evidence from daily life
practice. J Hypertens. 2010 Jul;28(7):1584-90.

Egan BM, Bandyopadhyay D, Shaftman SR, Wagner CS, Zhao Y, Yu-Isenberg KS. Initial
monotherapy and combination therapy and hypertension control the first year. Hypertension.
2012 Jun;59(6):1124-31.

Gradman AH, Parisé H, Lefebvre P, Falvey H, Lafeuille M-H, Duh MS. Initial combination therapy
reduces the risk of cardiovascular events in hypertensive patients: a matched cohort study.
Hypertension. 2013 Feb;61(2):309-18.

Rea F, Corrao G, Merlino L, Mancia G. Early cardiovascular protection by initial two-drug fixed-
dose combination treatment vs. monotherapy in hypertension. Eur Heart J. 2018 Oct
21;39(40):3654-61.

Aubert CE, Sussman JB, Hofer TP, Cushman WC, Ha J-K, Min L. Adding a nhew medication versus
maximizing dose to intensify hypertension treatment in older adults: a prospective observational
study. Ann Intern Med. 2021;

Conen D, Aeschbacher S, Thijs L, Li Y, Boggia J, Asayama K, et al. Age-specific differences
between conventional and ambulatory daytime blood pressure values. Hypertension. 2014
Nov;64(5):1073-9.

Gwadry-Sridhar FH, Manias E, Lal L, Salas M, Hughes DA, Ratzki-Leewing A, et al. Impact of
interventions on medication adherence and blood pressure control in patients with essential
hypertension: a systematic review by the ISPOR medication adherence and persistence special
interest group. Value Health. 2013 Aug;16(5):863-71.



Table 1. Expected approximate potency of antihypertensive combinations according to the number of

drugs (from different classes) and their doses.

Monotherapy Bitherapy Tritherapy
Half-dose 75 150 225
Full-dose 100 200 300

Potencies are expressed as a percentage of the BP decrease expected from a single full-dose drug.
The potency of any combination can be approximated by adding the potency of all its component
drugs. For example, a bitherapy with one full-dose drug and one half-dose drug will have a 100 + 75

= 175 potency.




