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1  | INTRODUC TION

Despite significant advances in health care over the last 50 years, the 
global cardiovascular disease burden continues to increase with dire im‐
plications. It is well known that cardiovascular disease is now the lead‐
ing cause of mortality, resulting in approximately one third of all deaths 
globally.1 This chilling statistic is projected to worsen in years to come 
and therefore needs to be urgently addressed. Importantly, a large pro‐
portion of these cardiovascular disease‐related deaths is being driven 
by hypertension, a risk factor that is widely present, affecting approxi‐
mately 30% of all adults worldwide and is poorly controlled.2-5 In order 
to address the role that hypertension plays in cardiovascular disease 
morbidity and mortality, there is an urgent need for a paradigm shift in 
the management and treatment of hypertension on a global scale.

While lifestyle modification (non‐pharmacologic therapy) is 
important, it has been very difficult to apply on an individual and 

population level to date. Hence, effective pharmacologic manage‐
ment is central to hypertension control. However, with the increasing 
number and diversity of pharmacologic agents available, spanning 
several key and complementary drug classes, treatment options are 
now complex and need to be simplified.6,7 One potential untapped 
means of simplifying the pharmacologic management of hyperten‐
sion is through the use of fixed‐dose combination (FDC) agents, 
in which two or more drugs are present in a single pill or capsule. 
This approach, which is not novel, has been widely underutilized. 
Increasing the use of FDC therapy could significantly and rapidly 
improve hypertension control rates and clinical outcomes in hyper‐
tension in both high‐ and low‐ to middle‐income countries (LMICs). 
It is important to note that two or more antihypertensive agents 
could also simultaneously be administered in the management of hy‐
pertension, as separate pills or capsules, where FDC agents are not 
available, do not come in optimal doses, or are too costly.
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To discuss the role of FDC therapy in hypertension, this manu‐
script will first highlight the importance of incorporating the stra‐
tegic use of FDC pharmacologic therapy to improve control rates 
and outcomes in hypertension. Second, it will outline in detail the 
key processes in the selection of preferred and acceptable FDC 
medications for the inclusion in institutional, national, regional, 
and global formularies. While this manuscript will focus on two‐
drug antihypertensive FDCs in the treatment of hypertension, it 
is important to note that other forms of FDC therapy may also 
be considered in the treatment of hypertension, such as three or 
more drug antihypertensive FDCs or FDCs with agents such as 
statins to address other concomitant cardiovascular risk factors.

2  | BARRIERS TO THE PHARMACOLOGIC 
MANAGEMENT OF HYPERTENSION

One of the major challenges currently fueling the high burden of car‐
diovascular disease is the poor pharmacologic treatment rates of hy‐
pertension, which on a global scale are as low as 47% among people 
who know their condition.8,9 This astonishingly low use of pharma‐
cologic agents in the management of hypertension is the product of 
several factors on multiple fronts. For instance, patients frequently 
lack education regarding hypertension and the importance of treat‐
ment. This lack of education results in poor medication adherence 
and a lack of engagement in their care.

On the health care provider front, factors include a lack of a full 
understanding of the appropriate use of pharmacologic classes and 
individual agents, reluctance to use standardized treatment algo‐
rithms, and the presence of “clinical or therapeutic inertia” (the phe‐
nomena of not initiating therapy promptly, delaying dose up‐titration, 
or adding other pharmacologic agents when indicated). At the health 
care system level, factors such as a lack of clinic and provider access, 
poor availability of quality, affordable and reliable medications, the 
inability to sustain recognition and treatment programs once initi‐
ated, and budgetary constraints all prevent the widespread use of 
antihypertensive medications which contributes to poor treatment 
rates. While all or some of these factors are present in high‐income 
countries, their role as barriers to the treatment of hypertension is 
even more dramatic in LMICs.10

3  | THE NEED FOR A MULTI‐DRUG 
APPROACH TO ACHIE VE HYPERTENSION 
CONTROL

For most persons with hypertension, multiple pharmacologic agents 
are often required to achieve blood pressure control.11 This need 
for multiple agents has been demonstrated in many large‐scale land‐
mark hypertension clinical trials across different geographic regions 
and patient populations. Such landmark studies include the follow‐
ing: The United Kingdom’s Prospective Diabetes Study (UKPDS), 
the Hypertension Optimal Trial (HOT), the Antihypertensive and 

Lipid‐Lowering Treatment to Prevent Heart Attack Trial (ALLHAT), 
the Action to Control Cardiovascular Risk in Patients with Diabetes—
Blood pressure trial (ACCORD), Heart Outcomes Prevention 
Evaluation (HOPE)‐3 Trial, and the Systolic Blood Pressure 
Intervention Trial (SPRINT).12-17 In these well‐designed trials, partici‐
pants required on average two or more drugs, with some individuals 
requiring as many as four drugs, to reach the goal blood pressure.

The use of more than one drug in the initial management of 
hypertension under certain instances has been recognized as par‐
amount and is featured in several clinical guidelines for hyperten‐
sion, including those in the United States, Canada, Latin America, the 
United Kingdom, and Europe.4,5,18-20

In general, these guidelines recommend starting two‐drug ther‐
apy, either with two single separate agents in a separate pill or with 
a FDC (two different agents combined into a single pill), in patients 
with a blood pressure equal to or>160/100 mm Hg, or in patients 
with a baseline blood pressure >20/10 mm Hg above the treatment 
blood pressure target goal.4,5,20,21 In addition to these guideline rec‐
ommendations, there has been increased interest in initiating com‐
bination drug therapy earlier in the treatment process, including the 
initial treatment of hypertension. For example, Kaiser Permanente in 
their large‐scale hypertension treatment program uses FDCs as ini‐
tial therapy.5 Additionally, current Canadian guidelines recommend 
replacing multiple‐pill antihypertensive combinations with FDCs.18

4  | FIXED ‐DOSE SINGLE‐PILL 
COMBINATION THER APY IN 
HYPERTENSION

Given the need for a multi‐drug approach to the management and 
control of hypertension, the inclusion of multiple drugs in one pill 
(FDC) is logical. These combinations should include drug classes and 
individual agents within each class, which have been shown to be 
safe and effective in the treatment of hypertension. Beyond this 
principle, FDCs should include classes of agents, which, when used 
together, possess either additive or synergistic effects in lowering 
the blood pressure.22

Presently, most hypertension guidelines recommend the use 
of three major classes of antihypertensive agents, either alone 
or together: (a) renin‐angiotensin‐aldosterone system (RAAS) 
inhibitors, which includes two sub‐classes: angiotensin recep‐
tor blockers (ARB) or angiotensin‐converting enzyme inhibitors 
(ACE‐Is); (b) calcium channel blockers (CCB); (c) thiazide and thi‐
azide‐like diuretics (DIU). Thus, two‐drug combination therapy 
could theoretically include the use of a two‐class combination 
of any of the three major classes, including the two sub‐classes 
of RAAS inhibitors. The steps to choosing the two‐class combi‐
nations (including agents within each class) will be discussed in 
detail below.

The clinical use of FDCs offers several advantages and the poten‐
tial to solve some of the challenges and barriers in the effective man‐
agement of hypertension. One significant advantage is the potential 
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for FDCs to reduce clinical or therapeutic inertia in the control of 
hypertension, since two drugs would be introduced or up‐titrated 
simultaneously.23 Additional key advantages and benefits include in‐
creased efficacy, decreased pill burden, improved medication adher‐
ence, and reduction (mitigation) in side effects and adverse events of 
a given single agent when it is used as monotherapy.24,25 In practical 
terms, clinical data have shown that the use of FDCs in the form 
of a single pill or capsule, when compared to combination therapy 
involving separate single agents, in the long term can be cost‐effec‐
tive.27 Indeed, this results in decreased expenditure to the health 
care system due to increased adherence and persistence to therapy. 
It must be acknowledged that the initial cost of using FDCs may be 
higher particularly in settings where FDCs are not commonly used or 
widely available. The ability of FDCs to offer greater adherence re‐
sulting in enhanced blood pressure–lowering efficacy, reduced rates 
of adverse effects, and improved rates of hypertension control was 
demonstrated in the ACCOMPLISH trial.28 In this large randomized 
control trial, over 70% of participants were able to achieve a blood 
pressure target of <140/90 mm Hg through the use of FDC therapy. 
Thus, the use of FDC therapy to reduce hypertension‐related cardio‐
vascular complications is a worthwhile strategy.

Another key benefit of the use of complementary classes of anti‐
hypertensive medications in the form of FDCs is the removal of age, 
race, and ethnicity in treatment algorithms. Currently, several guide‐
lines, in their recommendations on the initiation of monotherapy, 
stress the importance of ethnicity, taking advantage of differences 
in salt sensitivity across races. However, with the use of complemen‐
tary drug classes, the summative blood pressure–lowering effects of 
antihypertensive classes allows for reaching target blood pressure. 
For example, a RAAS inhibitor and CCB, when used collectively, 
result in successful reduction in blood pressure, even though the 
constituent agents, when used alone, might not have been effective. 
This is supported by the findings of large hypertension programs, 
such as that implemented by Kaiser Permanente in California, which 
utilized FDCs and demonstrated equal and significantly increased 
blood pressure control rates (to approximately 85%) across a wide 
range of demographics, including sex, race, and ethnicities.6

Given these benefits, why have FDCs not been more commonly 
used to date? In addition to the limited recommendations in current 
hypertension guidelines, a major reason for the delayed acceptance 
of FDCs stems from cost and availability. As with single‐drug therapy, 
FDCs have initially come on the market as expensive branded formu‐
lations. Their use has thus been restricted, especially in resource‐lim‐
ited settings. When these branded formulations are used, they come 
with significant individual and health care system costs.29,30 Not sur‐
prisingly, the cost factor is a major barrier to patient adherence and 
acceptance onto formularies. However, with time, more FDCs are 
becoming generic and therefore more affordable, which should help 
ameliorate the cost factor. Also, as the volume of FDC use increases, 
it is anticipated that the cost would significantly decrease.

An additional concern that has been a factor in the delayed ac‐
ceptance of FDCs is the difficulty of titrating the individual compo‐
nents within the combination therapy with relative ease. This may 

pose a challenge particularly in elderly patients with significant co‐
morbidities, who may require options not available in the FDC, or 
who may have to discontinue one of the medications due to side 
effects.31 However, as drug patents begin to expire, and affordable 
and reliable generic formulations become available, access to a wide 
range of FDC antihypertensive medications with increased dosing 
combinations is likely to improve. Beyond this, greater availability 
of scored tablets, which would allow ½ and even ¼ tablet dosing, 
could occur.

5  | FIXED ‐DOSE COMBINATIONS A S 
INITIAL THER APY OF HYPERTENSION

As outlined above, most patients with hypertension are likely to re‐
quire multiple pharmacologic agents to achieve hypertension con‐
trol. Given the potential advantages and benefits of FDCs in the 
treatment of hypertension, it is logical to consider use of FDCs in the 
initial therapy of hypertension management, in addition to the cur‐
rent recommendations for the use of FDC (ie, baseline blood pres‐
sures at or >160/100 or 20/10 mm Hg above goal). However, using 
FDCs in the initial treatment of hypertension irrespective of start‐
ing blood pressure goes against present prescribing practice and 
until recently is not discussed or recommended in most hyperten‐
sion guidelines. Of note, recently the 2018 ESC/ESH Hypertension 
Guideline recommended the use of FDCs for most patients with 
hypertension.5 As newer guidelines place emphasis on strategies to 
increase the treatment and control rates of hypertension, recom‐
mendations in support of the earlier use of FDC therapy are very 
likely to occur.

Presently, the strategy in the initial treatment of hypertension 
includes starting with one antihypertensive agent or “monotherapy.” 
Initial treatment would start with a lower dose of the agent and then 
gradually increase or titrate the dose of the agent until a target dose is 
reached. Only when a target dose of the single initial agent is reached, 
and blood pressure is still not at goal is a second agent added. However, 
most antihypertensive agents have a rather flat dose‐response curve 
for blood pressure reduction, while having a steeper if not exponential 
dose‐response curve for side effects or adverse effects.

Thus, titrating the dose of the first or initial agent to a target dose 
may offer a small further reduction in blood pressure but at the ex‐
pense of a greater increase in side effects. Furthermore, meta‐anal‐
ysis has demonstrated adding a drug vs titrating a drug to full dose 
is five times more effective at lowering blood pressure.32 Thus, the 
use of FDCs as initial therapy, which is usually accompanied by lower 
doses of each agent, would likely achieve a greater blood pressure 
reduction with fewer side effects, as well as in a more timely manner. 
A reduced side‐effect profile with FDC therapy would be even more 
likely, if the two agents used were complementary in that each agent 
mitigated the side‐effect profile of the other agent under ideal con‐
ditions. In recent years, there has been a move to include the use of 
FDC therapy in the initial management of hypertension, irrespective 
of the starting blood pressure.
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This approach was used by Kaiser Permanente in California, USA, 
in the development and implementation of their hypertension phar‐
macologic treatment algorithm, as a part of a large‐scale, hyperten‐
sion improvement program. Specifically, their algorithm features the 
use of a lisinopril‐hydrochlorothiazide FDC, which is titrated over 
subsequent visits, if blood pressure control has not achieved. The 
use of FDC therapy as a part of the initial and continued manage‐
ment of hypertension was thought to be key in improving their con‐
trol rate of hypertension from approximately 40%‐90% among those 
treated over a 13‐year period.33 As mentioned above, the European 
Society of Cardiology and European Society of Hypertension 2018 
hypertension guidelines support the use of FDC therapy as part of 
the initial management of hypertension, irrespective of the stage 
of hypertension.5 This recommendation appears to be driven by a 
strategic change to address the presently low treatment and control 
rates, even in high‐income counties.

6  | SELEC TING THE IDE AL FIXED ‐DOSE 
COMBINATION—A STEPWISE APPROACH

With the increased availability and access of FDC pharmacologic 
agents in the management of hypertension, the question of select‐
ing preferred or acceptable combinations becomes important. When 
considering the ideal characteristics for the choice of a FDC, several 
of the characteristics are similar to those when choosing a single 
agent. However, there are some ideal characteristics that are spe‐
cific to choosing combination therapy. Examples of ideal character‐
istics of FDCs are included in Table 1.

When considering ideal FDCs for patients with hypertension, 
either in daily clinical practice or for inclusion on an institutional or 
national formulary, safety, and efficacy of each of the agents, as well 
as in combination, is paramount. Drugs selected should be proven to 
be effective, based on the findings of clinical trials, and well toler‐
ated with few side effects or adverse effects.

From a practical standpoint, selecting agents that are widely 
available, with quality and reliable manufacturing and reasonable 
affordability, is critical. These attributes are particularly critical in 

LMICs where procurement of quality medications in large volumes is 
a challenge. In these settings, as was seen in the analysis of the PURE 
study, as many as 31% of households in LMICs were unable to afford 
to purchase two or more blood pressure–lowering medications.35 
From an economic standpoint, LMICs (where 80% of global CVD 
deaths occur) presently only occupy approximately 21% of the mar‐
ket share for the acquisition of pharmaceutical products.36 This small 
percentage limits the negotiating power of developing countries 
when attempting to acquire affordable FDC medications. Programs, 
such as the WHO Essential List of Medicines and the PAHO Strategic 
Fund for medicines, are essential and welcomed in addressing and 
overcoming this challenge.37,38 Adoption, integration, and scale of 
these tools are essential for progress in global health—and would 
help further drive availability and affordability gains for FDCs.

With respect to affordability, procurement and retail prices of 
FDCs compared to that of monotherapy single pills indicate that 
prices of combination therapies were similar to the sum of constitut‐
ing monotherapies. As a case study, a systematic search in MedIND 
and MIMS‐India databases was conducted to obtain private‐sector 
retail prices of various FDC brands marketed in India for an applica‐
tion to add an FDC for hypertension to the WHO Essential Medicines 
List. Prices of the respective constituent single pills/monotherapies 
were also obtained. Table 2 summarizes the unit price compari‐
sons for various combination medicines and respective constituent 
monotherapy. It was found that retail prices of FDCs were similar if 
not lower compared to the price of constituent monotherapies.

Selecting agents that are dosed daily must be a priority. Once‐a‐
day dosing has several significant benefits to the patient, including 
increased adherence, a reduction in awake and nocturnal blood 
pressure variation, and a longer therapeutic coverage due to a lon‐
ger duration of action. This longer therapeutic coverage is beneficial 
in blunting the impact of the early morning blood pressure surge, 
as well as potentially providing some degree of blood pressure cov‐
erage during episodic missed medication doses.40 Daily dosing also 
allows for overall cost savings.41,42

With all the options of FDCs available, utilizing a stepwise ap‐
proach is key, as outlined in Figure 1. The first step is to determine 
the ideal medication classes to be included in the FDC. The second 
step is to determine which individual drug is best within each drug 
class. Finally, the third step is to determine what FDCs are available 
locally, nationally, and/or regionally and are affordable.

7  | STEP 1—SELEC TING THE PREFERRED 
AND ACCEPTABLE PHARMACOLOGIC 
CL A SSES

Of the three classes of antihypertensive drugs (RAAS inhibitors, 
CCB, and DIU) which could be included in an FDC, RAAS inhibi‐
tor‐CCB and RAAS inhibitor‐DIU combinations are preferred. This 
preference is based on their efficacy, tolerability, side‐effect pro‐
file, and support from clinical trials (Table 2). The combination of 
a CCB‐DIU, while efficacious, is non‐preferred largely due to less 

TA B L E  1   Ideal characteristics of fixed dose combination drugs 
in hypertension (adapted from Patel et  al)34

Characteristic

High efficacy (blood pressure reduction)

Additive/synergistic blood pressure reduction

Supported by clinical trials

Mitigation of side‐effects of either or both individual agents

Potential for wide availability and affordability

Safe and efficacious in diverse demographic settings (ie, race, 
ethnicity, sex, geography, salt‐sensitivity)

Daily dosing formulation

Scored tablet with multiple doses which permit split tablet dosing 
and easy titration
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evidence‐based medicine supporting their use and a less desirable 
side‐effect profile. However, this combination may have a role, if a 
RAAS inhibitor is not well tolerated and/or contraindicated, such as 

in women or in childbearing age, desiring to become pregnant, or 
who are already pregnant.

Of the RAAS inhibitor‐CCB and the RAAS inhibitor‐DIU op‐
tions, formulations comprising a RAAS inhibitor‐CCB are pre‐
ferred given that this combination is well tolerated and supported 
by evidence‐based medicine including clinical cardiovascular out‐
comes. The landmark ACCOMPLISH trial showed that a RAAS in‐
hibitor‐CCB (ACE‐I: benazepril and CCB: amlodipine) was superior 
at reducing cardiovascular outcomes compared to the RAAS in‐
hibitor‐DIU combination (ACE‐I: benazepril and DIU: hydrochlo‐
rothiazide).28 It should be noted that some experts argue that the 
diuretic dose used was too low, making such comparisons con‐
troversial.43 More recently, a position paper the Latin American 
Society of Hypertension, which features a systematic review and 
meta‐analysis published in the Journal of Hypertension, high‐
lighted the benefit of two agent management of hypertension 
compared to placebo. In this analysis, the combined findings of 
the ADVANCE trial and the PROGRESS trial demonstrated signif‐
icant reductions in all‐cause mortality with the use of a perindo‐
pril‐indapamide combination when compared to placebo.44

Renin‐angiotensin‐aldosterone system inhibitors consist of two 
sub‐classes, the angiotensin receptor blockers (ARB) and angioten‐
sin‐converting enzyme inhibitors (ACE‐I). Between these two sub‐
classes, ARBs have significantly fewer side effects (such as a markedly 
less incidence of cough) and thus are better tolerated compared to 
ACE‐Is. Overall, a better safety profile is also seen with ARBs, given 
that they also have a markedly lower incidence of angioedema, a po‐
tentially life‐threatening event, when compared to an ACE‐I. Though 
head‐to‐head comparisons of ARBs vs ACE‐Is are limited, meta‐anal‐
yses have shown no difference in cardiovascular outcomes when 
comparing ARBs and ACE‐Is.45 Given their better side‐effect profile, 
improved tolerability, and better safety profile, a FDC containing an 
ARB may be preferred compared to a FDC containing ACE‐I, when 
available. Thus, four FDCs are preferred or acceptable and they are 

TA B L E  2   Private‐sector retail unit price (in Euros) in India: FDC 
vs monotherapy (adapted from Abhishek Sharma)39

Median (range) unit price per 
pill (2018, Euros)

Fixed dose combination

Lisinopril 
5 mg + Hydrochlorothiazide 
12.5 mg

0.060 (0.013‐0.087)

Constituent monotherapy pills

Lisinopril 5 mg 0.045 (0.031‐0.130)

Hydrochlorothiazide 12.5 mg 0.013 (0.008‐0.026)

Sum of median prices of two 
monotherapy pills

0.059

Fixed dose combination

Telmisartan 
40 mg + Amlodipine 5 mg

0.090 (0.004‐0.120)

Constituent monotherapy pills

Telmisartan 40 mg 0.079 (0.038‐0.100)

Amlodipine 5 mg 0.026 (0.013‐0.053)

Sum of median prices of two 
monotherapy pills

0.11

Fixed dose combination

Telmisartan 
40 mg + Hydrochlorothiazide 
12.5 mg

0.09 (0.004‐0.190)

Constituent monotherapy pills

Telmisartan 40 mg 0.088 (0.038‐0.100)

Hydrochlorothiazide 12.5 mg 0.013 (0.008‐0.026)

Sum of median prices of two 
monotherapy pills

0.093

F I G U R E  1   Steps in selecting the ideal fixed‐dose combination drug

Select which preferred and acceptable combina
ons are available and affordable.

Select preferred and acceptable pharmacologic agents within each drug class

Select the preferred and acceptable phamacologic drug classes
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as follows in the order of preference: (a) ARB‐CCB (Preferred), (b) 
ACE‐I‐CCB (Preferred), (c) ARB‐DIU (Acceptable), and (d) ACE‐DUI 
(Acceptable; Table 3).

7.1 | Non‐preferred fixed‐dose combination therapy 
by drug classes

Other FDC options are available, including CCB‐diuretic, diuretic‐diu‐
retic, diuretic‐vasodilator, CCB‐beta‐blocker, and diuretic‐beta‐blocker 
combinations, as well as others. A recent meta‐analysis has shown that 
a thiazide/thiazide‐like diuretic‐CCB combination is well tolerated and 
may reduce cardiovascular outcomes when compared to other com‐
binations.46 However, further clinical trials and solid evidence‐based 
medicine (greater number of long‐term clinical trials) are needed and 
thiazide/thiazide‐like‐CCB combinations are not widely available. 
Thus, at the present time, they are considered non‐preferred.

Other combinations are non‐preferred, as their constituent 
drug classes are not considered first‐line therapy in the manage‐
ment of hypertension. These options should be reserved for spe‐
cific concomitant clinical indications, when warranted. Caution 
should be exercised when considering beta‐blocker‐diuretic com‐
binations as this combination is associated with increased risk for 
the development of glucose intolerance and diabetes mellitus.47,48

8  | STEP 2—SELEC TING THE PREFERRED 
AND ACCEPTABLE PHARMACOLOGIC 
AGENT(S)  WITHIN E ACH DRUG CL A SS

Notably, some constituent individual pharmacologic agents within 
each drug class offer advantages over others. One distinct advan‐
tage is in greater efficacy in overall blood pressure reduction, which 
could result in a greater reduction in cardiovascular end points or 
outcomes (Table 4). An additional consideration should be placed on 
the duration of action, in addition to the potency of individual con‐
stituent drugs. For instance, within the ARBs, long‐acting ARBs such 
as azilsartan (also the most potent ARB),49 telmisartan, and irbesar‐
tan would be preferred individual agents. When not available, other 
ARBs, such as valsartan and other long‐acting, once‐daily agents, are 
acceptable alternatives. Of note, non‐preferred ARBS include losar‐
tan, due to a shorter duration of action, and olmesartan, due to a 
rare—but serious—incidence of enteropathy. It is important to note, 
however, that this adverse effect of olmesartan is indeed rare and 
that it has wide availability and clinical use.

The second sub‐class within the RAAS inhibitors is the ACE‐Is. 
Within this sub‐class, the ACE‐Is, lisinopril, benazepril, and ramipril 
are the preferred agents. This preference is based on the extent of the 
major clinical trials of which these agents were employed, as well as wide 

TA B L E  3   Treatment recommendations by drug class for fixed‐dose combination therapy

Option
Drug class 
combination Advantage Disadvantage

1. Preferred RAAS 
inhibitor‐CCB

Improved outcomes when compared to 
RAAS‐thiazide/thiazide‐like diuretic 
combination28

RAAS inhibitor decreases side effects of CCB, 
for example, decreased pedal edema and 
reflex increase in heart rate due to blunting of 
sympathetic tone

Decreased hyponatremia and hypokalemia 
compared to RAAS‐DIU

May be more expensive than RAAS‐thiazide/
thiazide‐Like Diuretic combinations

Higher rates of hyperkalemia than RAAS‐thiazide‐
like diuretic combination

RAAS inhibition contraindicated in women 
attempting to become pregnant or who are 
pregnant

2. Acceptable RAAS inhibitor‐
thiazide/
thiazide‐like 
diuretic (DIU)

Long‐standing clinical experience and available 
evidence‐based studies

RAAS inhibitor decreases the side effects of the 
thiazide‐like diuretic including hypokalemia, 
hyperglycemia, and perhaps hypercholester‐
olemia and hyperuricemia. Thiazide/
thiazide‐like diuretic may offset hyperkalemia 
secondary to RAAS inhibition.

More available and may be less expensive

Less positive outcomes when compared to RAAS 
inhibitor‐CCB.

RAAS inhibition is contraindicated in women 
attempting to become pregnant or who are 
pregnant

3. Non‐preferred CCB‐thiazide/
thiazide‐like 
diuretic 
combination 
(DIU)

Available for patients for whom RAAS inhibition 
is contraindicated

Limited long‐term data regarding efficacy and 
outcomes

Does not have complementary side‐effect 
advantages of either RAAS‐CCB or RAAS 
inhibitor‐thiazide/thiazide‐like diuretic 
combinations

Theoretically could promote long‐term activation 
of the sympathetic nervous system which may 
be deleterious

May not have additive blood pressure lowering

CCB, calcium channel blocker; DIU, thiazide/thiazide‐like diuretic; RAAS inhibitor, renin‐angiotensin‐aldosterone system inhibitor.
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availability and affordability. However, any other long‐acting, once‐a‐
day ACE‐I is clearly acceptable. Non‐preferred ACE‐Is include the agents 
with shorter duration of action such as enalapril and captopril.

Within the CCBs, dihydropyridines are preferred, with amlodip‐
ine as the preferred agent. This preference is based on the large 
number of clinical studies with amlodipine and its wide availability. 
Other long‐acting once‐daily dihydropyridines would be acceptable, 
if they were the only agents available and/or had significant cost 
advantages. Non‐dihydropyridine CCBs, such as verapamil and dil‐
tiazem, are non‐preferred largely due to less available robust clinical 
studies and a more complex side‐effect profile, in particular cardiac 
conduction disturbances and negative inotropic effects. However, 
there may be concomitant clinical situations, where either of these 
may advantageous such as when heart rate control is needed.

Within the thiazide and thiazide‐like diuretic class, chlorthali‐
done is the preferred agent due to its longer duration of action, 

greater potency in lowering blood pressure compared to hydro‐
chlorothiazide, and significant body of favorable outcome evi‐
dence.50 However, chlorthalidone is less available compared to 
hydrochlorothiazide and many fixed‐dose combinations do not in‐
clude chlorthalidone.51 Indapamide is also an acceptable thiazide‐
like diuretic; however, it may not be widely available and could be 
more costly.

Taken together, Tables 3 and 4 could form a matrix of potential 
FDC combinations to choose (Table 5). Not all the preferred combi‐
nations are readily available, affordable, or meet all or most of the 
ideal characteristics mentioned in Table 1. For instance, an ideal 
FDC would be the ARB, azilsartan and the CCB, amlodipine in a pill 
form that is scored for ease of splitting and in a convenient dosage. 
However, at least in the United States, it is not available. However, 
this combination, as with all other combinations of agents, could be 
used as individual pills.

Drug class Agent Preference Characteristics

ARB Azilsartan Preferred Most potent ARB 
Long duration of action

Telmisartan Preferred Long duration of action

Irbesartan Preferred Long duration of action

All other long‐acting ARBs 
(candesartan, valsartan)

Acceptable

Losartan and olmesartan Non‐preferred Losartan—shorter 
duration of action 
Olmesartan—associa‐
tion with enteropathy

ACE‐I Lisinopril, ramipril, benazepril Preferred Long duration of action 
and widely available

All other long‐acting agents 
(perindopril, trandolapril, 
quinapril, fosinopril, ramipril, 
moexipril)

Acceptable Long duration of action

Enalapril and captopril Non‐preferred Short duration of action

CCBS Amlodipine Preferred Solid evidence, long 
duration of action, and 
widely available

Other long‐acting, once‐daily 
dihydropyridines (nifedipine, 
felodipine, nisoldipine)

Acceptable Long duration of action

Non‐dihydropyridines: 
verapamil and diltiazem

Non‐preferred Less evidence and more 
complicated side‐effect 
profile

Diuretics Chlorthalidone Preferred Long duration of action 
Supported by evidence 
Most potent thiazide‐
like diuretic

Hydrochlorothiazide Acceptable Shorter duration of 
action, widely available

Indapamide Acceptable May be more costly, less 
widely available

ACE‐I, angiotensin‐converting enzyme inhibitors; ARB, angiotensin receptor blockers; CCB, calcium 
channel blockers.

TA B L E  4   Preferred and acceptable 
pharmacologic agents (in order of 
preference) within each drug class
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9  | STEP 3—IDENTIF Y AVAIL ABLE AND 
AFFORDABLE FIXED ‐DOSE COMBINATION 
AGENTS

Having selected the ideal drug classes and best individual agents 
within each class, the next step is to explore what fixed‐dose 
combinations exist and are available in each setting. Paying atten‐
tion to practical considerations such as cost, dosing options, and 
whether formulations are available in tablet or capsule form is im‐
portant. Specifically, knowing whether the medication is available 
in the form of a capsule (which cannot be split) or tablet (scored 
or unscored) can affect formulary decisions. Understandably, the 
flexibility provided by using scored tablet which can be more eas‐
ily split by patients and pharmacies allows multiple dosing options 
with one tablet strength, as well as potential cost savings. On the 
flip side, splitting of unscored FDCs may present a challenge. In 
some instances, the distribution of active medications in unscored 
pills may not be even. As such, splitting may result in daily fluc‐
tuations in the amount of active medicine received. It should be 
noted, at least in the United States, that many pharmacies do not 
offer pill splitting and local or states laws may prohibit pill splitting 
by pharmacies.

In the United States, several options for FDCs exist and are listed 
below (Table 6). This table is largely meant as an example or blue‐
print. Some of these options, as well as others, may be available in 
different jurisdictions around the world.

10  | INCLUDING FIXED ‐DOSE 
COMBINATION THER APY IN TRE ATMENT 
ALGORITHMS

Most current major hypertension guidelines do not recommend 
specific agents to use in the initiation of pharmacologic therapy, 
nor how to manage dosage titration. Realizing these limitations, 
several groups have developed drug‐specific algorithms, includ‐
ing which specific agents or combination of agents to use, for the 
management of hypertension. Success has been seen in improving 
control rates of hypertension by some groups using this approach.6 
This approach has been utilized as a choice in the formation of the 
management algorithms recommended by HEARTS in the Americas 
Initiative, a regional application of the Global HEART Program.52 
This initiative is focused on improving hypertension treatment 
and control rates and ultimately clinical outcomes in hyperten‐
sion by strengthening the health care system.53,54 For example, in 
the HEARTS in the Americas Initiative, dual combination or FDCs 
(when available) are the foundation in each treatment algorithm for 
the initial treatment of hypertension in each of the four initial dem‐
onstration sites, Barbados, Chile, Colombia, and Cuba. In all four 
sites, hypertension control rates have increased markedly (data 
available upon request).

More recently, the Resolve to Save Lives Cardiovascular 
Health Initiative published a treatment protocol in partnership 

with the World Hypertension League, which features use of a sin‐
gle‐pill FDC, as a first‐line choice in the management of hyper‐
tension.7 The Resolve to Save Lives is a non‐profit organization 
with the mandate of providing organizations in low and middle‐in‐
come countries with tools to implement strategies which reduce 
cardiovascular disease burden.55 In their protocol, the single‐pill 
FDC of choice is telmisartan 40 mg‐amlodipine 5 mg, which they 
recommend be initiated as half of a tablet per day and titrated up 
to a maximum of two tablets. If two tablets are reached and blood 
pressure is still uncontrolled, then it is recommended that a thia‐
zide/thiazide‐like diuretic be added. It is a simple approach, which 
could allow rapid titration and a corresponding quicker reduction 
in blood pressure to goal. Although to best of our knowledge, this 
combination is not available in a scored pill, if demand significantly 
increases it is likely that the pharmaceutical industry will make 
such an agent available.

11  | IMPROVING THE AVAIL ABILIT Y OF 
FIXED ‐DOSE COMBINATION THER APY

With the numerous benefits of using FDC therapy in the manage‐
ment of hypertension, organizations have focused their efforts on 
making the availability of FDCs more widespread. In some cases, the 
lack of available FDCs is not due purely to cost, but to other factors, 
such as the current small number of preferred FDCs, the current 
FDCs available, the difficulty of titrating doses, the lack of scored 
tablet formulations, and legislative barriers.

12  | CONCLUSIONS

Incorporating an earlier and wider use of FDC drug therapy is a 
practical and effective strategy which has clear policy implications 
targeted to improve hypertension treatment and control world‐
wide. The overarching benefits to the patient, provider, and the 

TA B L E  5   Building the ideal fixed‐dose combinations (based on a 
matrix of Tables 3 and 4)

ARB + CCB

Azilsartan OR Telmisartan OR 
Irbesartan

Amlodipine

ACE‐I + CCB

Lisinopril OR Ramipril OR Benazepril Amlodipine

ARB + Thiazide/Thiazide‐like diuretic

Azilsartan OR Telmisartan OR 
Irbesartan

Chlorthalidone OR 
Hydrochlorothiazide

ACE‐I + Thiazide/Thiazide‐like diuretic

Lisinopril OR Benazepril Chlorthalidone OR 
Hydrochlorothiazide

ACE‐I, angiotensin‐converting enzyme inhibitors; ARB, angiotensin re‐
ceptor blockers; CCB, calcium channel blockers.
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health care system are numerous and apparent. Understanding 
the steps in the selection of preferred and acceptable FDCs is 
key to providers and health care system leaders, as we move for‐
ward. Increased efforts to place these medications on formular‐
ies and to make them more available and affordable are likely to 
reap noteworthy benefit. At this juncture, the inclusion of FDCs 
for the treatment of hypertension by local, regional, and national 
drug formularies would be welcomed. Given that cardiovascular 
disease burden is on the rise, continuing to plan, develop, and im‐
plement more innovative strategies to improve clinical outcomes 
at all areas of the prevention, diagnosis, and treatment spectrum 
of hypertension is paramount. The increasing role of FDC therapy 
in the treatment of hypertension, including in the initial treatment, 
is a new and key strategy to address this complex public health 
disease burden.
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