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The prevalence of uncontrolled hyper-
tension remains unacceptable despite

efforts to increase awareness, treatment,
and control of blood pressure (BP). Pop-
ulation-based surveys indicate that only
66% of patients treated for hypertension
achieve BP control of less than 140/90
mm Hg.1 Most hypertensive patients re-
quire 2 or more medications to adequate-
ly control BP.2-5 Combination therapy
potentiates BP-lowering by complemen-
tary mechanisms of action and leads to
higher response rates compared with
monotherapy. 

In December 2011, the US Food and
Drug Administration (FDA) approved a
new fixed-dose combination antihyper-
tensive medication for patients with an
inadequate response to monotherapy or
those in whom multiple drugs are re-
quired to achieve BP control. The new
product combines an angiotensin recep-
tor blocker (ARB), azilsartan medoxomil
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OBJECTIVE: To evaluate the efficacy, safety, and clinical utility of the combination
product azilsartan medoxomil/chlorthalidone for the treatment of hypertension.
DATA SOURCES: Articles indexed in PubMed through December 2012 were
identified using the MeSH terms azilsartan and chlorthalidone, Edarbyclor, TAK-490,
and Edarbi. Additional information was gathered from references cited in the
identified publications, the package insert, and from a review of the ClinicalTrials.gov
registry.
STUDY SELECTION AND DATA EXTRACTION: English-language articles, including
clinical trials and reviews involving azilsartan medoxomil/chlorthalidone or each
component individually for the treatment of hypertension were reviewed. 
DATA SYNTHESIS: The antihypertensive combination tablet azilsartan medox -
omil/chlorthalidone is the first to combine an inhibitor of the renin-angiotensin-
aldosterone system with chlorthalidone, a thiazide-type diuretic. In 4 randomized
controlled trials (3 published to date), azilsartan medoxomil/chlor thalidone 40
mg/12.5 mg and 40 mg/25 mg reduced blood pressure (BP) significantly more
than comparators did, including an approximately 5-mmHg greater BP reduction
than olmesartan medoxomil/hydrochlorothiazide 40 mg/25 mg and azilsartan
medoxomil/hydrochlorothiazide. Reductions in 24-hour ambulatory BP and clinic
BP were observed, and a greater proportion of patients achieved BP targets
while receiving azilsartan medoxomil/chlorthalidone. Azilsartan medoxomil/chlor -
thalidone was generally well tolerated, with minor, transient increases in serum
creatinine and without a significant effect on potassium homeostasis. No studies
have directly examined cardiovascular morbidity and mortality benefits
associated with this combination. 
CONCLUSIONS: The combination of azilsartan medoxomil/chlorthalidone has
demonstrated safety and efficacy in lowering BP in hypertensive patients to a
greater degree than olmesartan medoxomil/hydrochlorothiazide and azilsartan
medoxomil/hydrochlorothiazide. As a fixed-dose combination tablet, it offers
several clinical advantages. 
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and a thiazide-type diuretic, chlorthalidone, and is market-
ed as Edarbyclor. Azilsartan medoxomil is the only ARB
approved in a fixed-dose tablet with chlorthalidone; all
other ARB combinations include hydrochlorothiazide as
the diuretic component. This literature review examines
the pharmacology and pharmacokinetics of azilsartan me-
doxomil/chlorthalidone, outlines efficacy and safety data,
and provides an overview of dosing and cost considera-
tions. 

Data Sources
A literature search of PubMed and ClinicalTrials.gov

was performed to identify reports on clinical trials and ab-
stracts published through December 2012, using the search
terms azilsartan medoxomil, chlorthalidone, hypertension,
and blood pressure. References from the bibliographies of
selected sources and the product monograph were re-
viewed to supplement clinical data. 

Pharmacology
AZILSARTAN MEDOXOMIL

Prior to drug absorption within the gastrointestinal tract,
the prodrug azilsartan medoxomil undergoes ester hydroly-
sis into the bioactive azilsartan moiety.6 Azilsartan inhibits
vasoconstrictive and aldosterone-secreting actions of an-
giotensin II through selective antagonism of the an-
giotensin type 1 (AT1) receptor in vascular smooth muscle
and endocrine gland tissues.6-8 Azilsartan exhibits a more
than 10,000-fold greater affinity for the AT1 receptor than
for the AT2 receptor.9 Data from in vitro studies show that
azilsartan has superior AT1 binding affinity and slower dis-
sociation than olmesartan, telmisartan, valsartan, and irbe-
sartan.10 These advantageous properties contribute to the
potent and long-lasting antihypertensive activity of azilsar-
tan. 

CHLORTHALIDONE

Chlorthalidone is a thiazide-type diuretic that differs
chemically from traditional thiazides (eg, hydrochlorothi -
azide ) by its lack of a benzothiadiazine molecular struc-
ture.6 Diuresis occurs subsequent to inhibition of sodium
and chloride reabsorption at the cortical diluting segment of
the ascending loop of Henle.6 Natriuretic effects begin ap-
proximately 2.6 hours after drug administration and can be
sustained for 48-72 hours.6 Acutely, diuretics expand urine
volume, thereby decreasing extracellular fluid and plasma
volume.11 Volume loss reduces venous return, cardiac out-
put, and BP.11 Thiazide diuretics also activate counterregula-
tory systems, such as the renin-angiotensin-aldo ste rone sys-
tem (RAAS) and the sympathetic nervous system, to re-

store BP.11,12 Over time, thiazide-type diuretics promote BP
lowering by decreasing total peripheral resistance (TPR)11-
13; however, the exact mechanism behind TPR reduction
has not been elucidated. Patients with metabolic syndrome
or those who exhibit low-renin hypertension (eg, blacks, the
elderly, patients with diabetes mellitus) respond favorably
to BP lowering with a thiazide-type diuretic.14

Pharmacokinetics
The pharmacokinetic parameters of azilsartan medox-

omil and chlorthalidone (Table 1) do not differ appreciably
in the combination tablet with the exception of chlorthali-
done peak plasma concentration, which is 47% higher in
the combined product.6,15 The clinical significance of this
increase is unknown.

Clinical Trials
AZILSARTAN MEDOXOMIL VERSUS OTHER
ANTIHYPERTENSIVE MEDICATIONS

Clinical guidelines suggest ARBs as a first-line treat-
ment option for hypertensive patients with compelling in-
dications, including heart failure, left ventricular hypertro-
phy, chronic kidney disease, history of myocardial infarc-
tion (MI), and diabetes.16,17 The results of clinical trials
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Table 1. Pharmacokinetic Parameters of Individual 
Drug Components6,15

Parameter Azilsartan Medoxomil Chlorthalidone

Absorption
time to Cmax 1.5-3 hours 1 hour
absolute 60%, not affected by food 65%, not affected by 
bioavailability food

Distribution
volume of 16 L
distribution
plasma protein >99%, mostly albumin Predominantly bound to 
binding erythrocyte carbonic 

anhydrase in whole 
blood; 75% in plasma, 
58% to albumin

Metabolism O-dealkylation (major  Majority excreted renal-
metabolite), decarboxyl- ly unchanged
ation (minor metabolite)
Metabolites biologically 
inactive
CYP2C9 (minor)

Excretion
clearance 2.3 mL/min
half-life 12 hours 45 hours
elimination 55% feces, 42% urine urine
route

Cmax = maximum concentration.
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comparing azilsartan medoxomil with other antihyperten-
sive medications are summarized in Table 2.18-22

CHLORTHALIDONE VERSUS HYDROCHLOROTHIAZIDE 

Guidelines recommend thiazide diuretics as initial thera-
py for most patients with hypertension, and if patients re-
quire more than 1 drug to effectively control BP, 1 agent
should be a diuretic.16 Chlorthalidone is approximately 1.5-
2 times as potent as hydrochlorothiazide at equivalent doses
(ie, 12.5 mg of chlorthalidone is roughly equal to 18.75-25
mg of hydrochlorothiazide).15 Further, hydrochlorothi azide
has a shorter duration of action than does chlorthalidone
(12-24 hours vs 24-72 hours).15 It is unclear whether these
pharmacodynamic and pharmacokinetic differences trans-
late to differential effects on clinical outcomes. No
prospective, head-to-head, randomized controlled trials
(RCTs) of chlorthalidone and hydrochlorothiazide have
compared differences in cardiovascular events between the
2 diuretics. 

A recent systematic review of RCTs revealed that chlor -
thalidone reduced cardiovascular events by 21% relative to
hydrochlorothiazide (p < 0.0001).23 The effect of either di-
uretic on cardiovascular events was strongly correlated to
each drug’s antihypertensive effects.23 For any given differ-
ence in mean achieved office systolic BP (SBP), however,
the risk for cardiovascular events was lower for chlorthali-
done than for hydrochlorothiazide (RR 0.82; p = 0.024).23

Results from studies with cardiovascular end points have
suggested that chlorthalidone and hydrochlorothiazide are not
interchangeable. An observational cohort analysis (MRFIT
[Multiple Risk Factor Intervention Trial]) of 8102 men with
hypertension and at high risk for coronary heart disease
(CHD) was the first study to suggest superiority of
chlorthalidone over hydrochlorothiazide.24 Participants
were assigned to special intervention comprising hyperten-
sion treatment, smoking cessation counseling, and dietary
guidance versus usual care.24 Step 1 of the special interven-
tion hypertension treatment consisted of chlorthalidone or
hydrochlorothiazide 50-100 mg daily; the MRFIT staff at
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Table 2. Clinical Trials of Azilsartan Medoxomil
Reference Design Inclusion Criteria Dosage Primary Outcome Results

Bonner R, DB, parallel Clinic SBP 150-180 Azilsartan medoxomil 40 Change from baseline in Azilsartan medoxomil 40 mg 
(2010)18,a N = 884 mmHg or 80 mg once daily vs trough sitting SBP after 24 (–20.6 ± 0.9) and 80 mg (–21.2 

ramipril 10 mg once dailyb weeks ± 0.9) improved mean SBP sig-
nificantly more than ramipril 
(–12.2 ± 0.9) (both p < 0.001)

Weber R, DB, parallel Stage 2 hypertension Azilsartan medoxomil 40 Change from baseline in 24- Azilsartan medoxomil 40 mg 
(2010)19,a N = 562 or 80 mg once daily plus hour mean SBP by ambulatory plus amlodipine 5 mg (–24.8) 

amlodipine 5 mg once BP monitoring after 6 weeks and azilsartan medoxomil 80 
daily vs placebo plus mg plus amlodipine 5 mg 
amlodipine 5 mg once (–24.5) improved mean SBP 
daily significantly more than placebo 

plus amlodipine (–13.6) (both p 
< 0.001)

Bakris R, DB, PC, Clinic SBP 150-180 Azilsartan medoxomil 20, Change from baseline in 24- Azilsartan medoxomil 80 mg 
(2011)20 parallel, step- mm Hg plus 24-hour 40, or 80 mg once daily hour mean SBP by ambulatory (–14.6) improved mean SBP 

wise analysis mean SBP 130-170 vs olmesartan medoxomil BP monitoring after 6 weeks significantly more than olme-
N = 1275 mm Hg 40 mg once daily vs sartan medoxomil (–12.6) (p = 

placebo 0.038)
Azilsartan medoxomil 40 mg 
(–13.5) noninferior to olmesar-
tan medoxomil

White R, DB, PC, Clinic SBP 150-180 Azilsartan medoxomil 40 Change from baseline in 24- Azilsartan medoxomil 80 mg 
(2011)21 parallel, step- mm Hg plus 24-hour or 80 mg once daily vs hour mean SBP by ambulatory (–16.7 ± 1.0) improved mean 

wise analysis mean SBP 130-170 olmesartan medoxomil BP monitoring after 6 weeks SBP significantly more vs 
N = 1291 mm Hg 40 mg once daily vs olmesartan medoxomil (–13.2 

valsartan 320 mg once ± 0.9) (p = 0.009) and valsar-
daily vs placebob tan (–11.3 ± 1.0) (p < 0.001)

Azilsartan medoxomil 40 mg 
(–16.4 ± 1.0) noninferior to 
olmesartan medoxomil

Sica R, DB, parallel, Clinic SBP 150-180 Azilsartan medoxomil 40 Change from baseline in 24- Azilsartan medoxomil 40 mg 
(2011)22 stepwise mm Hg plus 24-hour or 80 mg once daily vs hour mean SBP by ambulatory (–14.9) and 80 mg (–15.3) 

analysis mean SBP 130-170 valsartan 320 mg once BP monitoring after 24 weeks improved mean SBP signifi-
N = 984 mm Hg dailyb cantly more than valsartan 

(–11.3) (both p < 0.001)

DB = double-blind; PC = placebo-controlled; R = randomized; SBP = systolic blood pressure.
aPublished in abstract form only. 
bDoses were force titrated from lower starting dose after 2 weeks.
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each clinical center determined drug selection.24 For the
first 6 years of the study, CHD mortality rates for the 9 sites
predominantly prescribing hydrochlorothiazide were 44.1%
higher for special intervention versus usual care (p = 0.23),
whereas CHD mortality rates for the 6 sites primarily using
chlorthalidone were 58.2% lower for special intervention.24
The MRFIT advisory board thereafter changed the treat-
ment protocol by recommending chlorthalidone (maxi-
mum 50 mg daily) over hydrochlorothiazide.24 The proto-
col change was associated with improvements in CHD
mortality (p = 0.04) and all-cause mortality (p = 0.06) for
the 9 sites originally prescribing hydrochlorothiazide.24

A retrospective observational cohort analysis of the
MRFIT data discovered that cardiovascular events were
21% lower for chlorthalidone- versus hydrochlorothiazide-
treated patients after a median follow-up period of 6 years
(p = 0.0016).25 Decreases in clinical MI, coronary artery by-
pass surgery, angina determined by Rose questionnaire, and
peripheral artery occlusive disease accounted primarily for
this difference.25 Additionally, the chlorthalidone group had
significantly lower BP (p < 0.0001), total cholesterol (p <
0.0001), and low-density lipoprotein cholesterol (LDL-C)
(p = 0.0009) measurements compared with the hydro -
chlorothiazide group.25

The SHEP (Systolic Hypertension in the Elderly Pro-
gram) trial studied 4376 elderly (aged >60 years) patients
with isolated systolic hypertension (SBP >160 mm Hg and
diastolic BP [DBP] <90 mm Hg) assigned to receive active
drug versus placebo.26 Patients in the treatment group ini-
tially received chlorthalidone 12.5 mg, which was in-
creased to 25 mg if the SBP goal was not achieved at fol-
low-up visits. Almost half (46%) of the patients received
chlorthalidone and no additional BP medications. Mean
SBP levels were 11-14 mm Hg lower in the chlorthalidone-
treated patients than in the placebo group. Over a mean fol-
low-up period of 4.5 years, chlorthalidone-based therapy
prevented approximately 1 of 2 incident cases of left ven-
tricular failure (RR 0.46; 95% CI 0.33-0.65), 1 of 3 total
strokes (RR 0.64; 95% CI 0.50-0.82; p = 0.0003), and 1 of
4 CHD events (RR 0.75; 95% CI 0.60-0.94) relative to
placebo-based treatment. These differences were detected
even though 35% of patients assigned to placebo took anti-
hypertensive medications.26

Although the original SHEP trial did not indicate a sig-
nificant mortality benefit,26 a 22-year follow-up of SHEP
patients, using data from the National Death Index, showed
improved long-term survival with chlorthalidone.27 Pa-
tients lived approximately 1 day extra, free from cardiovas-
cular death, for each month that they were treated with
chlorthalidone versus placebo (RR 0.89; 95% CI 0.20-
1.62).27 However, information regarding drugs used in an-
tihypertensive therapy after study termination was not
available.

COMBINATION THERAPY VERSUS MONOTHERAPY

Combination therapy offers several advantages over
monotherapy for BP control. Combining antihypertensives
with additive mechanisms provides a greater degree of BP
lowering.28,29 A meta-analysis by Wald et al. found that
combining drugs from 2 different classes yields an approx-
imately 5-fold greater BP-lowering effect than doubling
the dose of a single agent.29 Two agents used concomitant-
ly at lower doses may provide the same or greater level of
BP lowering as a higher dose of 1 medication. Lower dos-
es lead to fewer dose-dependent adverse effects and im-
proved tolerability.28,30 Initial combination therapy versus
initial monotherapy reduces the time to reach target BP.
Mounting evidence suggests that achieving prompt BP
control confers long-term end point reduction (ie, risk of
cardiac events, stroke, mortality).31

Polypharmacy predicts poor medication adherence.32 A
fixed-dose combination of antihypertensive medications in
a single pill presents an attractive alternative to multiple
tablets of the separate drug components. Simplifying an
antihypertensive dosing regimen and reducing pill burden
significantly increases patient adherence.32,33 A meta-analy-
sis demonstrated that fixed-dose combinations decreased
medication nonadherence to antihypertensive therapy by
21% (95% CI 1.03-1.43; p = 0.02) and improved persis-
tence in therapy, although not significantly, by 54% (95%
CI 0.95-2.49; p = 0.08) compared with the corresponding
separate drug components given in separate tablets.33

AZILSARTAN MEDOXOMIL/CHLORTHALIDONE
COMBINATION THERAPY

Sica et al. performed a double-blind, factorial RCT to
compare the antihypertensive efficacy of azilsartan medox-
omil/chlorthalidone versus azilsartan medoxomil or
chlorthalidone monotherapy in 1714 patients with stage 2
hypertension (clinic SBP ≥160 and ≤190 mm Hg) over an
8-week period.34 Azilsartan medoxomil/chlorthalidone 40
mg/25 mg and 40 mg/12.5 mg significantly outperformed
their comparative monotherapy components in lowering
trough SBP by ambulatory BP monitoring (primary end
point) and clinic measurement (secondary end point) (Fig-
ure 1).34 Reductions in trough BP with ambulatory moni-
toring for the combination products were nearly additive,
relative to the respective monotherapy components.34 Re-
ductions in trough SBP for ambulatory monitoring and
clinic measurements were dose-related.34

A second RCT, conducted in 1071 patients with stage 2
hypertension, evaluated efficacy differences between azil-
sartan medoxomil/chlorthalidone and the highest available
dose of olmesartan medoxomil/hydrochlorothiazide.35
Treatment with azilsartan medoxomil/chlorthalidone 40
mg/25 mg reduced the primary end point, trough clinic

Azilsartan Medoxomil/Chlorthalidone for Hypertension
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SBP approximately 24 hours after dosing, by 5.3 mm Hg
(95% CI –7.6 to –3.1 mm Hg; p < 0.001) more than olme-
sartan medoxomil/hydrochlorothiazide 40 mg/25 mg at the
end of 12 weeks (Figure 2).35 Reductions in trough DBP
(–2.3 mm Hg; 95% CI –3.6 to –1.0 mm Hg), 24-hour
mean SBP by ambulatory BP monitoring (–6.4 mm Hg;
95% CI –8.5 to – 4.3 mm Hg), and 24-hour mean DBP by
ambulatory BP monitoring (–3.2 mm Hg; 95% CI – 4.5 to
–2.0) with azilsartan medoxomil/chlorthalidone were also
superior to reductions achieved with olmesartan medox-
omil/hydrochlorothiazide (p < 0.001 for all comparisons).35
A larger percentage of patients receiving azilsartan medox-
omil/chlorthalidone 40 mg/25 mg than olmesartan medox-
omil/hydrochlorothiazide 40 mg/25 mg patients reached

target BP of less than 140/90 mm Hg (81.4% vs 74.6%; p
< 0.05) or less than 130/80 mm Hg (56.1% vs 41.0%; p <
0.05).35 Therapeutically nonequivalent chlorthalidone and
hydrochlorothiazide doses limit the ability to effectively
compare azilsartan medoxomil/chlorthalidone 40 mg/25
mg and olmesartan medoxomil/hydrochlorothiazide 40
mg/25 mg, and data may favor azilsartan medoxomil/
chlor thalidone for this reason. However, hydrochlorothi -
azide is not formulated in combination with olmesartan
medoxomil in doses larger than 25 mg.

In a study comparing different thiazide diuretics in com-
bination with azilsartan medoxomil, 609 patients with mean
clinic SBP of 160-190 mm Hg started azilsartan medox-
omil 40 mg, with forced addition of chlorthalidone 12.5 mg
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Figure 1. Blood pressure reductions from baseline after 8 weeks of treatment, stratified by treatment group.34 ABPM = ambulatory blood pressure mon-
itoring; AZL-M = azilsartan medoxomil; BP = blood pressure; CHLOR = chlorthalidone; DBP = diastolic blood pressure; SBP = systolic blood pressure. 
aAZL-M 80-mg dose not available in combination with CHLOR. 
bStatistically significantly greater BP reduction than CHLOR component (p < 0.05). 
cStatistically significantly greater BP reduction than AZL-M component (p < 0.05).
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or hydrochlorothiazide 12.5 mg at week 2.36 After 6 total
weeks of treatment, a dose doubling of the thiazide compo-
nent was permitted if BP remained above target.36 Pre-
dictably, fewer patients required titration to higher doses of
azilsartan medoxomil/chlorthalidone than did those receiv-
ing azilsartan medoxomil/hydrochlorothiazide (30.8% vs
45.9%; p < 0.001).36 Regardless of diuretic dose, seated
trough SBP and 24-hour mean SBP measured in the clinic
after 10 weeks of treatment responded significantly better
to azilsartan medoxomil/chlorthalidone than to azilsartan
medoxomil/hydrochlorothiazide (clinic BP –37.8 vs –32.8
mm Hg; 24-hour mean BP –26.6 vs –22.4 mm Hg; p <
0.001 for all comparisons).36

Nighttime BP better predicts cardiovascular risk than
24-hour ambulatory BP, and ambulatory BP better predicts
risk than office BP.37,38 Greater reductions for azilsartan
medoxomil/chlorthalidone combination therapy were con-
sistently observed throughout the 24-hour interval, includ-
ing overnight.34,35 An additional study revealed a greater
change in nighttime (12 am to 6 am) mean SBP with azil-
sartan medoxomil/chlorthalidone 40 mg/25 mg than with
chlorthalidone 25-mg monotherapy (mean difference
–12.93 mm Hg; p < 0.001).39

No clinical trials to date have assessed clinical outcomes
data for azilsartan medoxomil/chlorthalidone. However, it
is well established that lowering BP reduces cardiovascular
disease events, including MI, heart failure, stroke, and kid-
ney disease, independently of other risk factors.16 In indi-
viduals aged 40-69 years, vascular mortality risk increases
2-fold for every 20-mm Hg increase in SBP above 115
mm Hg, up to 185 mm Hg.40 The superior BP lowering
demonstrated in clinical trials with azilsartan medoxomil/
chlorthalidone then may translate into benefits in cardio-

vascular outcomes. The ACCOMPLISH (Avoiding Car-
diovascular Events Through Combination Therapy in Pa-
tients Living with Systolic Hypertension) trial challenged
combination therapy with an RAAS inhibitor and hy-
drochlorothiazide.41 Benazepril plus amlodipine more ef-
fectively prevented a combination of cardiovascular mor-
bidity and mortality than did benazepril and hydrochlor -
othiazide combined (9.6% vs 11.8%; HR 0.80; 95% CI
0.72-0.90)41; it remains questionable whether these results
extend to chlorthalidone.

Safety and Tolerability
DOSING AND ADMINISTRATION

The combination tablet of azilsartan medoxomil and
chlorthalidone earned FDA approval for the treatment of
hypertension. Takeda Pharmaceuticals, Inc. manufactures
azilsartan medoxomil/chlorthalidone (Edarbyclor) in 40-
mg/12.5-mg and 40-mg/25-mg tablets.6 The manufacturer
suggests a starting dose of 40 mg/12.5 mg once daily and a
dosage adjustment to the higher strength if BP goals are
not achieved after 2-4 weeks.6 Although azilsartan medox-
omil alone may be dosed up to 80 mg daily, azilsartan me-
doxomil/chlorthalidone 80 mg/25 mg is not recommended;
more patients taking this dose experienced an adverse
event leading to permanent drug discontinuation (eg, dizzi-
ness, hypotension, serum creatinine [SCr] elevations).34,35

Doses can be administered without regard to meals.6
Azilsartan medoxomil/chlorthalidone must be dispensed
and stored in its original container to avoid moisture-relat-
ed degradation6; this may lower adherence for patients who
prefer to store their medications in pillboxes.

USE IN SPECIFIC POPULATIONS

The BP trials of azilsartan medoxomil/ chlor -
thalidone published to date were conducted in a
predominantly (70-80%) white population, with
a mean age of 57 years, without serious comor-
bidities.34-36 Patients with poorly controlled dia-
betes (hemoglobin A1c >8.0%) were excluded
from each study, and only 11-17% of the study
populations had diabetes.34-36 The magnitude of
BP reductions was similar for black patients and
the overall study populations.34-36 Subgroup anal-
yses failed to demonstrate differential responses
dependent on race (p > 0.1).34-36

Patients with mild-moderate renal or hepatic
impairment do not require a dose adjustment
of azilsartan medoxomil/chlorthalidone.6 Safe-
ty and efficacy have not been formally estab-
lished through clinical testing in patients with
severe renal (estimated glomerular filtration

Azilsartan Medoxomil/Chlorthalidone for Hypertension
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Figure 2. Absolute blood pressure reductions from baseline after 12 weeks of treat-
ment.35 ABPM = ambulatory blood pressure monitoring; AZL-M = azilsartan medox-
omil; BP = blood pressure; CHLOR = chlorthalidone; DBP = diastolic blood pressure;
HCTZ = hydrochlorothiazide; OLM-M = olmesartan medoxomil; SBP = systolic blood
pressure.
aStatistically significantly greater BP reduction than with OLM-M/HCTZ (p < 0.001).
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rate <30 mL/min/1.73 m2) or hepatic impairment. Chlor -
thalidone is considered ineffective when creatinine clear-
ance is less than 30 mL/min/1.73 m2.

No dosage adjustment is necessary for geriatric patients.
Nearly a quarter of patients treated in clinical trials with
azilsartan medoxomil/chlorthalidone were aged 65 years or
older, and 5.7% were aged 75 years or older. The medica-
tion was not studied in patients younger than 18 years.6

Azilsartan medoxomil/chlorthalidone is pregnancy catego-
ry D owing to deleterious effects on fetal renal function and
the risk for fetal and neonatal morbidity and mortality when
administered during the second or third trimester. Caution
should be used in prescribing azilsartan medoxomil/chlor -
thalidone to nursing mothers since chlorthalidone is excreted
into human breast milk and azilsartan medoxomil is excreted
in low concentrations in the milk of lactating rats.6

WARNINGS AND PRECAUTIONS

Volume-correction prior to administration of azilsartan
medoxomil/chlorthalidone is recommended for volume- or
salt-depleted patients to avoid symptomatic hypotension.6
Clinicians should monitor renal function in patients initiat-
ed on azilsartan medoxomil/chlorthalidone therapy since
inhibition of the RAAS can trigger changes including oli -
gu ria, azotemia, and, rarely, acute renal failure and death.
Patients with unilateral or bilateral renal artery stenosis
should avoid azilsartan medoxomil/chlorthalidone.6

DRUG-DRUG INTERACTIONS

Drug-drug interactions must be evaluated in the context
of the individual components since interaction studies have
not been performed for the combination drug. Diuretic-in-
duced sodium loss decreases renal lithium elimination, poten-
tially leading to toxicity with chlorthalidone coadministra-
tion.6 Azilsartan medoxomil taken with nonsteroidal antiin-
flammatory drugs (NSAIDs) may exacerbate deterioration of
renal function. NSAIDs and azilsartan medoxomil/
chlorthalidone should not be coadministered, especially in
geriatric patients, volume-depleted patients, and those with
preexisting renal dysfunction. Conversely, NSAIDs may re-
duce the antihypertensive effect of azilsartan medoxo mil/
chlo rthalidone. Coadministration of azilsartan medoxomil/
chlor thalidone with other agents that affect the RAAS may
precipitate hypotension, hyperkalemia, and renal function de-
cline. Aliskiren should not be administered in combination
with azilsartan medoxomil/chlorthalidone in patients with di-
abetes or a glomerular filtration rate less than 60 mL/min.

ADVERSE REACTIONS

According to the manufacturer, clinical trials have studied
the adverse effect profile of azilsartan medoxomil/ chlorthali-
done in more than 3900 patients.6 Of the 8.3% of patients dis-

continuing marketed doses of the drug, 3.6% and 2.3% of the
studies cited increased SCr and dizziness, respectively, as rea-
sons for stopping treatment.6 Typically, SCr elevations in
clinical trials were transient, nonprogressive, and reversible
after drug discontinuation.34,35 Researchers recognized a neg-
ative relationship between large reductions in BP and/or
weight and SCr elevations.34,35 Headache, hypotension, and
syncope were reported infrequently.6

Thiazide-type diuretics negatively impact metabolic pa-
rameters through effects on glucose intolerance, hypo -
kalemia, hyperlipidemia, and an increase in incident dia-
betes.2,42-44 Accumulating evidence indicates that RAAS in-
hibitors may mitigate the adverse metabolic effects of
diuretics, including blunting the risk of new-onset dia-
betes3,45,46; this effect has not been studied with azilsartan
medoxomil/chlorthalidone. 

Azilsartan attenuates the potassium-wasting effect of
chlorthalidone. A shift from normal serum potassium lev-
els to hypokalemia (<3.4 mEq/L) occurred in fewer azil-
sartan medoxomil/chlorthalidone–treated patients (1.7%)
than in those treated with chlorthalidone alone (13.0%),
but marginally more than those treated with azilsartan me-
doxomil (0.9%).34 Only 1 patient treated with azilsartan
medoxomil/chlorthalidone experienced a transition from
normal to elevated (>5.4 mEq/L) serum potassium levels.34

Serum uric acid increases above the upper limit of nor-
mal after 8 weeks of study drug use occurred considerably
more often with azilsartan medoxomil/chlorthalidone
(29.5%) than with azilsartan 40- or 80-mg (6.3%) and
modestly more than with chlorthalidone 12.5- or 25-mg
(21.8%).34 Thiazide-induced volume contraction and thi-
azide-uric acid competition for renal tubular secretion ex-
plains the observed hyperuricemia. Rates of hyperuricemia
with azilsartan medoxomil/chlorthalidone 40 mg/25 mg
were slightly lower in a 12-week study (15.6%) than in the
8-week trial.35

Angiotensin receptor blockade reduces the risk of dry
cough and angioedema significantly compared with an-
giotensin-converting enzyme (ACE) inhibition.47 Azilsartan
medoxomil and ACE inhibitors have not been compared to
determine the incidence of these adverse effects. Regard-
less, azilsartan medoxomil represents a logical therapeutic
alternative for patients with ACE inhibitor-induced cough.

In a 12-week RCT comparing azilsartan medoxomil/
chlorthalidone 40 mg/25 mg with olmesartan medoxomil/
hydrochlorothiazide 40 mg/25 mg, rates of serious events
(0.3% vs 2.2%, respectively) and events leading to drug dis-
continuation (8.7% vs 7.1%, respectively) were similar, and
consecutive elevations of SCr occurred less frequently with
azilsartan medoxomil/chlorthalidone (1.4% vs 2.8%).35 On
the other hand, the frequency of any adverse event was
higher with azilsartan medoxomil/chlorthalidone versus
olmesartan medoxomil/hydrochlorothiazide (71.3% vs
60.2%).35
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The incidence of adverse events was dose-related, with
more total drug-emergent adverse events occurring with
40-mg/25mg doses (67.9%) than with 40-mg/12.5-mg
doses (56.8%).34 Doses greater than 40 mg/25 mg in-
creased the potential for adverse events without providing
consistent incremental BP reductions.34 Step-wise titration
of azilsartan medoxomil/chlorthalidone decreased adverse
reactions and discontinuations versus a fixed-dose factorial
design, as evidenced by the results of 3 double-blind, ac-
tive controlled, titration studies.6 These trials more closely
resemble typical, real world practice because clinicians
typically only increase antihypertensive doses in patients
who do not achieve an adequate response to lower doses.

Formulary Considerations
The average wholesale price (AWP) of Edarbyclor is

$3.32/tablet in both available strengths.48 As the AWP is
only slightly lower for the single agent (azilsartan medox-
omil; $3.24/tablet), the combination tablet represents a po-
tential cost-saving option for patients requiring more than 1
antihypertensive medication.49 Furthermore, both azilsartan
medoxomil/chlorthalidone doses outperformed the more
expensive olmesartan medoxomil/hydrochlorothiazide
(Benicar HCT, Daiichi Sankyo) 40 mg/25 mg dose in a
clinical trial ($5.21/tablet).48

Three ARB-diuretic combination tablets have generic
availability (ie, losartan/hydrochlorothiazide, irbesartan/hy-
drochlorothiazide, valsartan/hydrochlorothiazide) and po-
tentially reduced costs versus brand name only products.
These agents may be less effective at lowering BP than
chlorthalidone-containing combinations since the hy-
drochlorothiazide component does not exceed 25 mg in
any ARB/hydrochlorothiazide combination tablet. 

Fixed-dose combinations might pose a cost disadvan-
tage to patients since insurance plans often exclude combi-
nation medications from their drug formularies.50 Combin-
ing a generic ARB (ie, losartan, irbesartan) with chlorthali-
done offers attractive cost savings and the flexibility to
independently modify the dose of an individual compo-
nent.50 However, this alternative may negatively lower pa-
tient adherence by introducing polypharmacy. 

Summary
Sufficient evidence exists to support the clinical useful-

ness of azilsartan medoxomil/chlorthalidone in hyperten-
sive patients. The combination offers considerable benefits
due to its unique inclusion of an RAAS inhibitor with
chlorthalidone, a thiazide-type diuretic with clinical out-
comes data and greater potency and a longer duration of
action than hydrochlorothiazide. Fixed-dose antihyperten-
sive combinations offer several advantages from a clinical
perspective, including increased efficacy, improved conve-

nience and patient adherence, reduced incidence of adverse
effects compared with high-dose monotherapy, and lowered
health care costs. Although hypertension treatment should be
individualized, azilsartan medoxomil/chlorthalidone repre-
sents a reasonable option for patients with stage 2 hyperten-
sion or for patients with uncontrolled hypertension already on
1 or more drugs. Results of further studies will clarify the role
of this combination in long-term reductions in end points.
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EXTRACTO
Azilsartan Medoxomil/Clortalidona (Edarbyclor): Un
Antihipertensivo Nuevo en Combinación de Dosis Fija 
D Pierini, KV Anderson
Ann Pharmacother 2013;47:694-703.
OBJECTIVO: Evaluar la eficacia, seguridad, y utilidad clínica del producto
en combinación, azilsartan medoxomil/clortalidona, para el tratamiento
de hipertensión.
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FUENTES DE INFORMACIÓN: Se identificaron los artículos publicados en
PubMed hasta diciembre 2012, utilizando los términos de MeSH:
azilsartan y clortalidona, Edarbyclor, TAK-490 y Edarbi. Información
adicional fue recolectada de las referencias citadas en las publicaciones
identificadas, la información de empaque del producto, y de una revisión
en el  registro de ClinicalTrials.gov. 
SELECCIÓN DE FUENTES DE INFORMACIÓN Y MÉTODO DE EXTRACCIÓN DE
INFORMACIÓN: Se revisaron artículos en el idioma inglés incluyendo
estudios clínicos y artículos de revisión que incluían el azilsartan
medoxomil/clortalidona, o cada compuesto individualmente, para el
tratamiento de hipertensión.
SÍNTESIS: La tableta antihipertensiva en combinación de azilsartan medoxo -
mil/clortalidona, es la primera tableta en juntar un inhibidor del sistema
renina-angiotensina-aldosterona con clortalidona, un diurético de tipo
tiazida. En 4 estudios clínicos aleatorios (3 publicados al presente),
azilsartan medoxomil/clortalidona 40/12.5-mg y 40/25-mg, redujo la
presión sanguínea (BP) significativamente más que los comparables,
incluyendo una reducción en BP de aproximadamente mayor a 5 mm Hg
en comparación con omelsartan medoxomil/hidro clorotiazida 40/25-mg
y azilsartan medoxomil/hidroclorotiazida. Se observaron, tanto reducciones
en la medida de BP ambulatoria de 24 horas, como en la medida de BP
en la clínica y una proporción mayor de pacientes en azilsartan medoxomil/
clortalidona alcanzó las metas en BP. Azilsartan medoxomil/clortalidona
fue generalmente bien tolerado con aumentos transitorios menores en
creatinina sérica y sin un efecto significativo en la homeostasis de potasio.
Ningún estudio ha examinado directamente los beneficios en morbilidad
y mortalidad cardiovascular asociados con esta combinación.
CONCLUSIONES: La combinación de azilsartan medoxomil/clortalidona ha
demostrado seguridad y eficacia en disminuir la presión sanguínea en
pacientes hipertensos a un grado mayor que olmesartan medoxomil/hidro -
clorotiazida y azilsartan medoxomil/hidroclorotiazida. Como una tableta
en combinación de dosis fija, ofrece varias ventajas clínicas.

Traducido por Jennifer Guzmán

RÉSUMÉ
Medoxomil Azilsartan/Chlorthalidone (Edarbyclor): Une Nouvelle
Combinaison à Doses Fixes pour le Traitement de l’Hypertension
D Pierini, KV Anderson
Ann Pharmacother 2013;47:694-703.
OBJECTIF: Évaluer l’efficacité, l’innocuité, et l’utilité clinique d’une
formulation combinée de medoximil azilsartan et de chlorthalidone pour
le traitement de l’hypertension.
PROVENANCE DES DONNÉES: Les publications indexées en date de
décembre 2012 dans la banque de données PubMed ont été identifiées
en utilisant les termes azilsartan ET chlorthalidone, Edarbyclor, TAK-
490, Edarbi. Des informations additionnelles ont été obtenues en
inspectant la bibliographie des publications identifiées, le feuillet
d’emballage et le registre d’étude cliniques ClinicalTrials.gov.
SÉLECTION DES DONNÉES: Les publications de langue anglaise présentant
les résultats d’études cliniques ou des revues de littérature concernant la
combinaison medoximil azilsartan/chlorthalidone ou chacun de ses
composés pour le traitement de l’hypertension ont été revues. 
RÉSUMÉ: La combinaison medoxomil azilsartan /chlorthalidone est la
première forme pharmaceutique associant un inhibiteur du système
rénine-angiotensine-aldostérone avec la chlorthalidone, un diurétique de
la classe des thiazides. Cette combinaison à raison de 40 mg de
medoximil azilsartan et de 12.5 à 25 mg de chlorthalidone s’est avérée
efficace lors de 4 études à répartition aléatoires (dont 3 déjà publiées)
pour réduire la tension artérielle (TA), et ce,  significativement plus que
les comparateurs. En particulier, il a été observé une réduction
supérieure d’environ 5 mmHg par rapport à la combinaison medoximil
olmesartan 40 mg/hydrochlorothiazide 25 mg et par rapport à la
combinaison medoximyl azilsartan 40 mg/hydrochlorothiazide 25 mg.
Des réductions de la TA-24 heures et de la TA en clinique ont été
observées et une plus grande proportion de patients recevant la
combinaison medoximyl azilsartan/chlorthalidone a atteint la TA cible.
La combinaison medoximil azilsartan/chlorthalidone était en général
bien tolérée. Des augmentations de la créatinine sérique faibles et
intermittentes ont été observées, mais sans impact significatif sur
l’homéostase potassique. Aucune des études n’a examiné
spécifiquement l’effet de la combinaison sur la morbidité et la mortalité
cardiovasculaire. 
CONCLUSIONS: La combinaison medoxomil azilsartan /chlorthalidone
s’est avérée sure et efficace pour réduire la TA chez des patients
hypertensifs, et ce à un degré plus important que la combinaison
medoxomil olmesartan /hydrochlorothiazide et la combinaison
medoxomil azilsartan/hydrochlorothiazide. Le comprimé à doses fixes
représente un certain avantage pour les patients.
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