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Compliance With the Treatment of
Hypertension: The Potential of
Combination Therapy

Serap Erdine, MD

Patient adherence to antihypertensive medication
is vital to ensure the successful treatment of
hypertension. Low levels of adherence to and
persistence with prescribed therapy are major
factors leading to the current poor rates of blood
pressure control among patients with hyperten-
sion. There are many reasons for nonadherence
to therapy including patient-, physician-, and
therapy-related factors. Poor tolerability has a
detrimental effect on adherence, therefore
reducing the apparent effectiveness of agents with
dose-dependent side effects. Various effective
combination therapies are recommended by
current guidelines, eg, b-blocker plus calcium
channel blocker (CCB), angiotensin receptor
blocker (ARB) plus thiazide diuretic, angiotensin-
converting enzyme (ACE) inhibitor plus thiazide
diuretic, CCB plus thiazide diuretic, ACE
inhibitor plus CCB, and ARB plus CCB, and
these have the potential to increase adherence to
therapy by combining a favorable tolerability
profile with once-daily dosing. J Clin Hypertens
(Greenwich). 2010;12:40–46. ª2009 Wiley

Periodicals, Inc.

Hypertension is a major risk factor for
cardiovascular (CV) and cerebrovascular

disease. However, only 37% of US patients with
hypertension1 and 12% to 36% of European
patients with hypertension2 achieve adequate
blood pressure (BP) control. These suboptimal
BP control rates contribute to the 7.1 million
premature deaths attributed to hypertension per
year.3

Recent updates to the European Society of
Hypertension (ESH) and European Society of
Cardiology (ESC) guidelines acknowledge the poor
hypertension control rates and endorse the use of
combination therapy to improve BP control.4 These
guidelines state that the majority of patients will
require combination therapy in order to achieve
BP goals and a number of ‘‘preferred’’ 2-agent
combinations are endorsed (Figure 1).4

In addition to the development of new and
potent combination options, the effectiveness of a
drug treatment program is also dependent on the
drug dose, the dosing interval, and the successful
execution of the prescribed treatment program by
the patient. Patient adherence (also known as
compliance) to the prescribed therapeutic regimen
is vital to ensure successful treatment of hyper-
tension.4 The aim of this review is to discuss the
factors involved in regimen adherence and persis-
tence and the benefits of good treatment adher-
ence. Strategies to improve drug adherence, such
as the use of fixed-dose combinations, inclu-
ding the most recently developed involving an
angiotensin receptor blocker (ARB) and a cal-
cium channel blocker (CCB),5,6 will also be
considered.
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THERAPEUTIC ADHERENCE IS
MULTIDIMENSIONAL
Adherence to therapy is the extent to which a
patient takes the medication as prescribed on a
day-to-day basis.7 Persistence is the extent to which
a patient continues therapy for the duration of the
disease.7 Persistence is especially relevant in chronic
conditions such as hypertension, in which patients
may need to take medication for the rest of their
lives.

Several factors contribute to therapeutic adher-
ence, and here we will discuss patient-, physician-,
and therapy-related factors of regimen adherence
(Figure 2).7,8

PATIENT-RELATED FACTORS
The asymptomatic and chronic nature of hyperten-
sion affects both adherence and persistence because
there are no symptoms to remind the patient of
their condition and therefore they do not experi-
ence any adverse effects if they do not take their
medication properly. In addition, an understanding
of hypertension and the perception of the condition
is another patient-related factor that affects adher-
ence. If patients are not aware of the chronic nature
of the disease, or believe it is a trivial condition,
they are less likely to adhere to and persist with
prescribed therapy. Other patient-related factors
include demographic characteristics (eg, certain age
groups are generally more adherent to therapy),
socioeconomic status, and patient participation in
therapy monitoring and disease management.9,10

It has also been shown, in an analysis of 4783
patients prescribed antihypertensive therapy in 21
clinical studies of licensed drugs, that patients’ day-
to-day dosing habits affect adherence.11 Patients
were more likely to take their medication if they
normally took it in the morning than if they nor-
mally took it in the evening. Patients who took
their medication at variable times during the day
were the least likely to adhere to therapy. More-
over, there was a significant correlation between
poor day-to-day adherence and poor long-term per-
sistence, with less than 20% of patients who
adhered to therapy on fewer than 60% of days per-
sisting with therapy after 1 year.

PHYSICIAN-RELATED FACTORS
The role of the physician in patient adherence
and persistence is a critical one,12 since physicians
determine the prescribed regimen and often need to
convince the patient of the need for treatment.
Physician-related factors that have been shown to
affect adherence in hypertension include good

patient-physician relations,13 willingness to treat
hypertension aggressively (dose titration and com-
bination therapy), and degree of knowledge of
drug costs and insurance coverage of available
formularies.8

THERAPY-RELATED FACTORS
Regimen tolerability is a primary factor in treat-
ment adherence.10 Other important factors include
regimen complexity and duration.6,14

Figure 2. Factors specific to the patient, the provider,
and the health care system interact to cause poor
adherence. Reproduced with permission from
Osterberg and Blaschke.8

Figure 1. Possible combinations between some classes
of antihypertensive drugs. The preferred combinations
in the general hypertensive population are represented
as thick lines. The frames indicate classes of agents
proven to be beneficial in controlled intervention trials.
ACE indicates angiotensin-converting enzyme.
Reproduced with permission from Mancia et al.4
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PERSISTENCE IN RELATION TO
TOLERABILITY
The tolerability of an antihypertensive agent is a
critical factor in determining adherence to treat-
ment. Patient concerns regarding the nature and
severity of side effects, especially at the start of
therapy, are regarded as a major hindrance to
adherence.10 Because of this, physicians have to
balance the benefit of therapy against the likelihood
that patients will become nonadherent. Physicians
may, therefore, sacrifice more effective BP control
by selecting low-dose formulations to avoid dose-
dependent side effects and improve adherence.

Persistence rates with hypertensive medications
vary greatly. Indeed, in a 10-year study of patients

prescribed antihypertensive therapy, less than 60%
of patients persisted with treatment after 2 years of
treatment and only 39% were adherent to therapy
for the full 10 years (Figure 3).15 Considering the
chronic nature of hypertension, this level of persis-
tence is of great therapeutic concern.

Because different classes of antihypertensive
agents are associated with different tolerability pro-
files, attention should be paid to how these may
affect adherence and persistence. It has been dem-
onstrated, for example, that persistence rates from
12 to 48 months were higher in patients prescribed
therapy with an ARB than for those prescribed
other antihypertensive agents (Figure 4).16

Compared with other antihypertensive agents,
ARBs are associated with a favorable tolerability
profile even at twice the standard dose (Table I).17

The recent Ongoing Telmisartan Alone and in
Combination With Ramipril Global Endpoint Trial
(ONTARGET) supported these findings by showing
that the ARB telmisartan was as efficacious as
the angiotensin-converting enzyme (ACE) inhibitor
ramipril in preventing adverse CV outcomes in
high-risk patients. Furthermore, telmisartan was
associated with a lower incidence of angioedema,
and a 4-fold lower rate of discontinuation due to
cough, compared with ramipril.18 This favorable
tolerability profile makes ARBs ideal candidates for
combination therapy, since adherence and persis-
tence are likely to be higher than with combina-
tions involving other agents.

METHODS OF ADHERENCE ASSESSMENT
Several methods of adherence assessment are avail-
able. The most accurate methods are direct patient
observation and electronic monitoring, although
these are impractical and too expensive for use in
the primary care setting and are therefore mainly
used during clinical trials.7

The most common forms of treatment adherence
assessment are physician consultations and counting
unused medications (pill count), with a pill usage in
excess of 80% being used to define adherent
patients. However, adherence rates may be overesti-
mated with the pill count method if patients
dispose of unused medications. Furthermore, as
with self-reported adherence (usually in the form of
a daily diary card), pill counts provide no infor-
mation on the actual time of dosing.7 Pharmacy
refill data can also be used to calculate adherence
and has the benefit that large-scale analyses can
be performed; however, this method is dependant
on complete pharmacy databases that capture all
pharmacy refills.7

Figure 3. Patient adherence to antihypertensive therapy
over a period of 10 years. Reproduced with permission
from van Wijk and coworkers.15

Figure 4. Persistence to antihypertensive drug classes
over a 12-month and 4-year period. ARBs indicate
angiotensin receptor blockers; ACE, angiotensin-
converting enzyme; CCBs, calcium channel blockers.
*P<.05 vs ARBs. **P<.01 vs ARBs.16 Figure
reproduced with permission from Conlin et al.16
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Using these various methods of assessing adher-
ence in hypertension, nonadherence rates have been
estimated to range from 9% to 37% (Table II),19 and
in the primary health care setting, anywhere between
20% and 80% of patients can be considered ‘‘good
compliers’’ with hypertensive therapy.20 This broad
variation between different studies not only reflects
the different assessment methods that were used, but
also differences between the study populations.

BENEFITS OF GOOD ADHERENCE
Good treatment adherence has several benefits for
both the patient and the health care system, as it is
associated with improved BP control,20 reduced risk
of adverse CV outcomes,21 and reduced all-cause
and hypertension-related costs.22

IMPROVEMENTS IN BP AND GOAL RATE
ACHIEVEMENT
Adherence is directly linked to favorable outcomes
in a variety of chronic conditions. Good adherence
in patients with hypertension has been associated
with a decrease in the risk of a poor therapeutic
outcome and an increase in BP control.20

In a database analysis of patients with hyperten-
sion who were receiving ARB-based therapy, it was

shown that reductions in both systolic BP (SBP)
and diastolic BP (DBP) were significantly greater in
patients who were therapeutically adherent and
persistent than in those who were not.21 This
increased effectiveness of therapy in adherent and
persistent patients also has a beneficial effect on
goal rate achievement.20

REDUCTIONS IN CV RISK AND HOSPITAL
ADMISSIONS
The goal of hypertension treatment is to prevent
CV complications that arise from elevated BP. Since
poor adherence to treatment negatively affects BP,
it follows that adherence will also affect the long-
term outcomes of antihypertensive therapy. This
has been demonstrated in a number of studies, in
which patients who were adherent to therapeutic
regimens had a lower predicted relative risk of
adverse CV outcomes compared with those who
were non-adherent.21,22

COST BENEFITS TO HEALTH CARE PAYERS
Poor therapeutic outcomes associated with low
adherence rates to antihypertensive therapy increase
the total cost to the health care system. This was
demonstrated in an analysis of paid claims data,

Table I. Placebo-Adjusted Proportion of Patients With �1 Side Effectsa in Patients Taking Thiazide Diuretics, b-Blockers,

ACE Inhibitors, ARBs, or CCBs in Randomized Trials

Class of Drug

Placebo-Adjusted Percentage of Patients With Symptoms (95% Confidence Interval)

Half Standard

Dose

Standard

Dose

Twice Standard

Dose

Thiazide diuretics 2.0 ()2.2–6.3) 9.9 (6.6–13.2) 17.8 (11.5–24.2)

b-Blockers 5.5 (0.3–10.7) 7.5 (4.0–10.9) 9.4 (3.6–15.2)
ACE inhibitors 3.9 ()3.7–11.6) 3.9 (–0.5–8.3) 3.9 ()0.2–8.0)
ARBs )1.8 ()10.2–6.5) 0 ()5.4–5.4) 1.9 ()5.6–9.3)

CCBs 1.6 ()3.5–6.7) 8.3 (4.8–11.8) 14.9 (9.8–20.1)

Abbreviations: ACE, angiotensin-converting enzyme; ARBs, angiotensin receptor blockers; CCB, calcium channel blockers.
aExcluding headaches, which were more common with placebo. Amended with permission from Law et al.17

Table II. The Proportion (%) of Patients Deemed to Be Noncompliant in Selected Studies That Used Specific Cutoffs for the

Determination of Medication Compliance

Study Reference

Compliance

Measure

Monitoring

Period, wk Cutoff, %

Patients Below

Cutoff, %

Mallion and coworkers34 Taking compliance 4 <80 17
Waeber and coworkers35 Taking compliance 12 <80 34

Weidler and coworkers36 Taking compliance 18 <80 29
Waeber and coworkers37 Correct dosing 4 �80 9
Vaur and coworkers38 Correct dosing 4–6 �80 37

Adapted with permission from Wetzels et al.19

VOL. 12 NO. 1 JANUARY 2010 THE JOURNAL OF CLINICAL HYPERTENSION 43



using 1994 prices, examining data for patients with
hypertension who were persistent or nonpersistent
with prescribed drug regimens. Although nonpersis-
tent patients saved the health care system $281 per
patient per year, they incurred an additional $873
in other health care expenses (P<.0001 vs adherent
patients).23 Furthermore, patients who are <60%
adherent to their therapeutic regimens have been
shown to incur significantly higher (P<.05)
all-cause and hypertension-related medical costs,
compared with patients who are >80% adherent.22

With benefits to BP lowering, BP goal achieve-
ment rates, long-term clinical outcomes, and health
care provider costs, it is clear that an integrated
strategy to ensure and maintain good patient adher-
ence and persistence is a cornerstone of effective
hypertension therapy.

STRATEGIES TO IMPROVE ADHERENCE
Many methods to improve patient adherence have
been shown to be beneficial. Strategies that utilize
combinations of these methods are likely to have
the greatest impact as part of a multifaceted
approach. Several studies have shown that improv-
ing patient-awareness of hypertension can increase
adherence to therapy. This can be achieved by
making the patient more aware of their BP levels,
increasing patient understanding of the asymptom-
atic but chronic nature of the disease, motivating
patients to take their treatment, and medical educa-
tion programs for both patients and physicians.24,25

Further approaches for improving patient adherence
are presented in Table III.

TREATMENT REGIMEN–BASED METHODS
FOR IMPROVING ADHERENCE
A major strategy in improving adherence involves
selecting the most appropriate antihypertensive
therapy. In addition to the efficacy of the drug,
physicians should also consider the tolerability and
pharmacokinetic profile of antihypertensive agents,
where drugs with long half-lives may minimize the
effects of missing single doses.8

COMBINATION THERAPY AS A STRATEGY
As discussed above, the tolerability profile of an
antihypertensive agent plays a major role in deter-
mining adherence among patients. This is particu-
larly relevant since most patients will require dose
escalation or combination therapy to achieve goal
BP. Since some agents are associated with dose-
dependent increases in side effects (Table I), combi-
nation therapy is often preferable to high-dose
monotherapy because it can increase efficacy with-
out substantially increasing the risk of side effects
and, therefore, has the potential to increase adher-
ence relative to high-dose monotherapy.17

Selecting the right antihypertensive agents for
combination therapy can be a difficult decision and
may differ by patient, depending on the contraindi-
cations for certain agents. The current European
guidelines recommend 6 preferred combinations
(b-blocker plus CCB, ARB plus thiazide diuretic,
ACE inhibitor plus thiazide diuretic, CCB plus
thiazide diuretic, ACE inhibitor plus CCB, and
ARB plus CCB; Figure 1), all of which are
supported by clinical data.4 However, it should be
noted that the role of b-blockers in some combi-
nations has been questioned due to recent data
demonstrating the dyslipidemic and diabetogenic
effects of b-blockers when combined with thiazide
diuretics, relative to other combinations.4

The combination of an ACE inhibitor or ARB
with a CCB is also endorsed by the current UK
guidelines, which recommend therapy with an
ACE inhibitor or ARB in combination with either a
CCB or a thiazide diuretic—the so-called A+C or
A+D approach.26 While the combination of an
ACE inhibitor with the thiazide diuretic hydrochlo-
rothiazide (HCTZ) has been shown to be an effec-
tive and well-tolerated combination, interestingly
the recent large-scale Avoiding Cardiovascular
Events Through Combination Therapy in Patients
Living With Systolic Hypertension (ACCOM-
PLISH) trial showed that initial combination treat-
ment with an ACE inhibitor plus a CCB was
superior to an ACE inhibitor plus a thiazide diure-
tic for reducing CV morbidity and mortality in

Table III. Methods to Increase Patient Adherence to

Medication

Inform the patient of the risk of hypertension and the
benefits of effective treatment.

Provide clear written and oral instructions about treatment.
Tailor the treatment regimens to the patient’s lifestyle and

needs.
Simplify treatment by reducing, if possible, the number of

daily medications.

Involve patient’s partner or family in information on
disease and treatment.

Make use of self-measurement of blood pressure at home

and of behavioral strategies such as reminder systems.
Pay great attention to side effects (even if subtle) and be

prepared to timely change drug doses or type if needed.
Dialogue with patient regarding adherence and be

informed of his ⁄ her problems.
Provide reliable support system and affordable prices.
Use telemonitoring system.39

Adapted with permission from Mancia et al.4
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high-risk patients.27 Furthermore, in terms of toler-
ability and the potential for increased compliance,
ONTARGET demonstrated that an ARB was
associated with fewer adverse events than an
ACE inhibitor while achieving equivalent efficacy.18

It is likely, therefore, that future guideline recom-
mendations may go further in advocating specific
combinations of antihypertensive agents to reflect
these findings.

CLINICAL DATA WITH COMBINATION
THERAPY
The thiazide diuretic HCTZ has been shown to be
an effective component of combination therapy in
a number of clinical trials. The addition of HCTZ
to an ARB (valsartan) results in improved BP con-
trol in approximately 70% of patients treated with
an ARB alone,28 with up-titration of the HCTZ
dose being associated with additional benefits in
DBP control without impairing tolerability pro-
files.29 The coadministration of the ACE inhibitor
enalapril with HCTZ resulted in greater DBP con-
trol than with either component in monotherapy
and had comparable efficacy as the combination of
losartan ⁄HCTZ30 and the b-blocker metoprolol in
combination with HCTZ.31

The latest fixed-dose combination to be
approved is the ARB ⁄CCB combination of olmesar-
tan plus amlodipine.5,32 This combination has been
shown to be more effective than monotherapy with
either agent for both BP reductions and BP goal
achievement rates,5,32,33 with SBP and DBP reduc-
tions of up to 30.1 and 19.0 mm Hg, respectively,
after 8 weeks of treatment.5

In addition to the advantages in terms of effi-
cacy, combination therapy with an ARB and a
CCB has advantages over CCB monotherapy in
terms of the tolerability profile. Amlodipine-
related peripheral edema is a dose-dependent side
effect that may reduce adherence to amlodipine
therapy, especially at higher doses. However, the
level of edema is reduced by addition of an ARB
to a CCB,5,6,32 through a mechanism that is
likely to be due to the complementary pharmaco-
logic profiles of the two agents. The reduction in
the risk of peripheral edema with ARB ⁄CCB
combination therapy, relative to CCB monothera-
py, has the potential to increase adherence to this
regimen.

THE RATIONALE FOR FIXED-DOSE
COMBINATION THERAPY
In addition to the improved efficacy and better
tolerability profile associated with combination

therapy relative to monotherapy, fixed-dose combi-
nation therapy has advantages over separate-dose
combination therapy in terms of adherence.4 Fixed-
dose combination therapy reduces the daily pill
burden and regimen complexity, both of which
have been associated with nonadherence to antihy-
pertensive therapy.7 The fixed-dose combination of
an ARB with a CCB is a promising new step in
hypertension management that has the potential to
increase patient adherence in addition to providing
good antihypertensive efficacy and a favorable tol-
erability profile.

CONCLUSIONS
Hypertension is a chronic condition that is fre-
quently inadequately managed with current antihy-
pertensive treatments. Poor patient adherence to
prescribed therapy is a major factor involved in this
therapeutic failure. Treatment-related factors that
can cause low levels of adherence in clinical prac-
tice are suboptimal treatment tolerability profile
and ⁄or a high pill burden. Fixed-dose combination
therapy is recommended by current hypertension
treatment guidelines and has the potential to pro-
vide well-tolerated and highly efficacious antihyper-
tensive therapy with a low pill burden.
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