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patients: comparison of aliskiren, irbesartan and ramipril

M. Burnier," Y. Brede,? A. Lowy?

SUMMARY

Background: Most patients miss occasional doses of antihypertensives. The use
of “forgiving” drugs (i.e. drugs with duration of action longer than the 24-h dosing
interval) may allow an adequate blood pressure (BP) reduction to be maintained
despite missed doses. Aim: To quantify the effects of adherence level and duration
of action on estimated mean systolic BP (SBP) reduction and cardiovascular disease
(CVD) risk. Method: For 1250 patients, we simulated 256-day dosing histories
with realistically distributed drug holidays based on a study of electronically moni-
tored dosing records. Adherence was set to the desired level by altering the pro-
portion of doses missed. Mean office SBP-lowering effect (aliskiren 300 mg,
—14.1 mmHg; irbesartan 300 mg, —13.3; ramipril 10 mg, —10.1 mmHg) and the
rate of SBP increase after stopping treatment (off-rate; aliskiren, 1.0 mmHg/day; ir-
besartan, 3.6 mmHg/day; ramipril, 4.0 mmHg/day) were taken from the results of
a randomised, double-blind trial. SBP was averaged over time and patient to esti-
mate mean reductions in SBP and 10-year CVD risk (Framingham risk equation,
baseline absolute 10-year CVD risk: 27%). Results: Predicted reductions in SBP
and CVD risk with aliskiren were larger and less affected by imperfect adherence
than the reductions with irbesartan or ramipril. For aliskiren, reducing adherence
from 90% to 60% led to a predicted rise in SBP of 1.0 mmHg and three addi-
tional CVD events per 1000 treated patients; larger predicted differences were
observed for irbesartan (2.5 mmHg; 7.5 events/1000 treated patients) and ramipril
(2.2 mmHg; 6.7 events/1000 treated patients). Conclusion: To offset the effects
of imperfect adherence, a common challenge with antihypertensives, for better BP
management it may be prudent to prescribe ‘forgiving” drugs.
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Impact of prolonged antihypertensive duration of action
on predicted clinical outcomes in imperfectly adherent

What's known

o Most patients with hypertension miss occasional
doses of their prescribed antihypertensive
medication. We previously developed a method
to investigate the effects of different levels of
adherence and drug off-rate (i.e. how quickly the
BP-lowering effect is lost after doses are missed)
on predicted mean SBP reduction and CVD risk.
This study applied data from a randomised
clinical trial to this method to compare the
predicted effects of different levels of adherence
on the clinical effectiveness of the direct renin
inhibitor, aliskiren, the angiotensin receptor
blocker, irbesartan and the angiotensin-converting
enzyme (ACE) inhibitor, ramipril.

What's new

o Aliskiren 300 mg, which has a low off-rate (i.e.
prolonged BP-lowering effect beyond the 24-h
dosing interval), provided reductions in predicted
SBP and CVD risk that were less affected by poor
adherence than the reductions provided by
irbesartan 300 mg or ramipril 10 mg (drugs with
higher off-rates).

Thus, reducing adherence to irbesartan or
ramipril from 90% (typical of randomised
controlled trials) to 60% (poor adherence) was
predicted to lead to double the loss of average
SBP increases and additional CVD events
compared with the same reduction in adherence
to aliskiren.

Clinicians must make every effort to counsel and
encourage each of their patients to adhere to
their prescribed medication, a common challenge
with antihypertensives. However, to offset the
effects of imperfect adherence, for better BP
management it may be prudent to prescribe
‘forgiving" drugs.

Introduction

The achievement of adequate blood pressure (BP)
reduction in patients with hypertension remains a
challenge despite the wide availability of antihyper-
tensive agents with proven BP-lowering efficacy in
clinical trials (1). The clinical effectiveness of these

drugs, i.e. the BP reductions achieved with their use
in clinical practice (2), may be influenced by many
factors that are absent from clinical trials. The extent
to which patients with hypertension adhere to their
treatment regimen (i.e. the extent to which they take
their medication as prescribed) is thought to be one
of the main determinants of whether adequate BP
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Effects of adherence and duration of drug action on outcomes

reduction is achieved (3). Imperfect adherence is
common; according to a study of electronically mon-
itored dosing records from 4783 patients with hyper-
tension in clinical trials, approximately 10% of
patients miss a scheduled dose of their antihyperten-
sive medication on any given day (4). Adherence in
clinical practice is almost certainly worse than this;
one well-designed study found that adherence to
combination therapy with benazepril and amlodipine
was 75% (5), but values as low as 25% have been
reported for some patients (6).

The imperfect adherence with antihypertensive
medication observed in clinical practice is important
because the consequent loss of BP reduction may
increase the risk of cardiovascular disease (CVD)
events (7,8). The effects on BP of imperfect adher-
ence may be ameliorated by using drugs that have a
slow loss of BP-lowering effect during treatment
interruptions (i.e. a low off-rate) and a long duration
of action. As missing occasional doses of drugs with
low off-rates does not markedly impair BP reduction,
these are often referred to as ‘forgiving’ drugs (9,10).
Such drugs include, for example, the calcium channel
blocker amlodipine (11) and the direct renin inhibi-
tor (DRI) aliskiren (12). However, the impact of
adherence and off-rate on clinical effectiveness has
not been evaluated quantitatively. Quantifying the
differences in BP-lowering effect in clinical practice
compared with controlled clinical trials at the level
of individual drugs is important, as these differences
will have an impact on the level of CVD risk reduc-
tion that can be achieved and hence healthcare costs.

We developed a method to quantify the chain of
factors linking adherence levels, and the impact of
drug off-rate, with outcomes (13). Using BP data
from a randomised, clinical trial, we applied this
method to predict the effects of adherence level on
mean systolic BP (SBP) reduction and CVD risk with
three drugs with notably different off-rates: the DRI
aliskiren, the angiotensin receptor blocker (ARB)
irbesartan and the angiotensin-converting enzyme
(ACE) inhibitor ramipril.

Methods

Underlying principles

We developed a method to quantify the effects of
occasionally missing prescribed doses, and the influ-
ence of the off-rate during these treatment interrup-
tions, on clinical outcomes. This method is described
in detail elsewhere (13). Briefly, for 1250 patients, we
simulated 256-day dosing histories with realistically
distributed drug holidays (periods of non-adherence)
based on a study of electronically monitored dosing
records for patients in hypertension clinical trials (4).

SBP reduction was determined on each day of the
256-day period for a range of adherence levels, based
on the following properties of the antihypertensive
agent in question: mean office SBP-lowering effect
assuming continuous use (mmHg), rate of loss of
antihypertensive effect when treatment is stopped
(off-rate; mmHg/day) and rate of onset of antihyper-
tensive effect when treatment is initiated or restarted
(on-rate; mmHg/day). SBP was averaged over time
and patients to estimate the mean SBP reductions
that would theoretically be achieved. The Framing-
ham risk equation (FRE) was then used to predict
the effects on CVD risk of loss of SBP reduction
owing to missed doses.

Inputs and outputs

Mean office SBP-lowering effects and off-rates were
taken from the results of a 9-week, randomised, dou-
ble-blind trial of aliskiren 300 mg, irbesartan 300 mg
and ramipril 10 mg [Palatini et al. (12,14)]. In that
study, patients were randomised to receive double-
blind, once-daily aliskiren, irbesartan or ramipril.
After at least 6 weeks of continuous active treatment,
patients received a simulated single missed dose
(single-blind placebo instead of active treatment).
Off-rate was taken as the difference between the BP
reduction after a missed dose compared with an
active dose, as measured by ambulatory BP monitor-
ing. The mean office SBP-lowering effect was evalu-
ated as the mean change from baseline in sitting SBP
at week 9 (Table 1). On-rates could not be deter-
mined from the Palatini study and were instead fixed
at 5 mmHg/day for all three antihypertensives. This
optimistic estimate was chosen to reflect the rapid
drop in SBP that is achieved when antihypertensive
treatment is initiated. Various adherence levels from
50% to 100% were evaluated. Adherence levels of
90% [typical of randomised controlled trials (4)],
75% [estimated typical adherence in clinical practice
(5)] and 60% (poor adherence) were examined in
more detail.

Table 1 Mean office SBP-lowering effect and off-rate
for aliskiren, irbesartan and ramipril [12,14]

Mean office
Antihypertensive SBP-lowering Off-rate
agent effect (nmHg) (mmHg/day)
Aliskiren 300 mg —14.1 1.0
Irbesartan 300 mg -133 3.6
Ramipril 10 mg —10.1 4.0

‘tRate of loss of antihypertensive effect when treatment is
stopped. SBP, systolic blood pressure.
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The SBP reductions were used to estimate 10-year
CVD risk, as determined by the FRE for CVD (15).
Patient baseline characteristics for the FRE were
derived mostly from published patient survey data
(Table 2). Baseline absolute 10-year CVD risk was
27.0% in this patient population. The changes in
absolute CVD risk were determined, as were the
number of CVD events per 1000 treated patients and
the number needed to treat (NNT) to avoid one
CVD event.

Sensitivity analysis

A one-way sensitivity analysis was performed to test
the robustness of the findings. In this sensitivity
analysis, the on-rate was set at 10 mmHg/day. All
other inputs were kept the same.

Results

Antihypertensive characteristics of aliskiren,
irbesartan and ramipril

The BP-lowering characteristics of aliskiren, irbesar-
tan and ramipril were taken from a randomised con-
trolled trial of the effects of a simulated missed dose
on BP [Palatini et al. (12,14)]. Aliskiren had the low-
est off-rate (1.0 mmHg/day) and the greatest mean
office SBP-lowering effect (—14.1 mmHg; Table 1).
By contrast, ramipril had the highest off-rate

Table 2 Inputs for the Framingham risk equation for
CVD

Patient characteristics Mean Source

Age, years 65.20 NHANES [32]
Female, % 52.86 NHANES [32]
Race, % Black 25.55 NHANES [32]
SBP, mmHg* 155.95 NHANES [33]
BMI, kg/m? 29.65 NHANES [34]
Smokers, % 27.53 NHANES [35]
Patients with diabetes 16.96 NHANES [36]
Duration of diabetes 11.72 NHANES [36]
HDL, mmol/l 1.47 NHANES [37]
Total cholesterol, mmol/l 5.41 NHANES [38]
Patients with LVH, % 2.73 Anderson et al. [39]
Patients with atrial 2.06 Go et al. [40]

fibrillation, %
HbA1c, % 5.92 NHANES [41]

*Only patients with SBP between 140 and 200 mmHg are
included. CVD, cardiovascular disease; BMI, body mass index;
HbAc, glycosylated haemoglobin; HDL, high-density lipopro-
tein; LVH, left ventricular hypertrophy; NHANES, National
Health and Nutrition Examination Survey; SBP, systolic blood
pressure.
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(4.0 mmHg/day) and provided the smallest mean
office SBP reduction (—10.1 mmHg).

Predicted effect of adherence level on average
SBP reduction

Predicted average reductions in SBP with aliskiren
300 mg were less affected by imperfect adherence
than those with irbesartan 300 mg or ramipril 10 mg
(Figure 1). For irbesartan, reducing adherence from
90% to 60% led to a predicted rise in SBP of
2.5 mmHg (i.e. the predicted average SBP reduction
decreased from 12.3 to 9.8 mmHg). Similarly, reduc-
ing adherence to ramipril from 90% to 60% led to a
predicted rise in SBP of 2.2 mmHg (i.e. the predicted
average SBP reduction decreased from 9.3 to
7.1 mmHg). When adherence to aliskiren was
reduced from 90% to 60% the predicted rise in SBP
was 1.0 mmHg (i.e. the predicted average SBP reduc-
tion decreased marginally, from 13.7 to 12.7 mmHg).

Predicted effect of adherence level on CVD risk
Imperfect adherence had less effect on the predicted
reductions in CVD risk with aliskiren 300 mg than
with irbesartan 300 mg or ramipril 10 mg (Figure 2).
When adherence was reduced from 90% to 60%, the
predicted absolute reduction in CVD risk with
irbesartan was reduced from 3.7% to 2.9%, and an
additional 7.5 events were predicted per 1000 irbesar-
tan-treated patients. The NNT to avoid one CVD
event increased by seven patients, from 27.4 to 34.4.
Similarly, reducing adherence to ramipril from 90%
to 60% was predicted to decrease the absolute CVD
risk reduction from 3.7% to 2.9%, and lead to an
additional 6.7 events per 1000 treated patients. The
NNT to avoid one CVD event increased from 36.1
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Figure 1 Predicted mean SBP reductions with aliskiren 300 mg, irbesartan 300 mg or

ramipril 10 mg for different levels of adherence

© 2011 Blackwell Publishing Ltd Int J Clin Pract, February 2011, 65, 2, 127-133



130

CVD events per
1000 treated patients

(]

NNT to avoid one

CVD event

Effects of adherence and duration of drug action on outcomes

Typical
Randomised adherence
controlled in clinical Poor
trials* practice’ adherence

—e- Aliskiren 300 mg :
-A-Irbesartan 300 mg i
- Ramipril 10 mg 1

N N N N N
N w H [$)] D
T T 2 2 9

100 90 80 70 60 50
Adherence level (%)

Figure 2 Predicted (A) reduction in absolute CVD risk, (B) CVD events per 1000
treated patients and (C) NNT to avoid one CVD event for aliskiren 300 mg,
irbesartan 300 mg or ramipril 10 mg at different adherence levels

to 47.5 patients. With aliskiren, reducing adherence
from 90% to 60% was predicted to decrease the
absolute CVD risk reduction by 0.3%, from 4.1% to
3.8%, and only an additional 3.0 events were pre-
dicted per 1000 treated patients. The NNT to avoid
one CVD event increased by two patients, from 24.5
to 26.5.

Sensitivity analysis
A one-way sensitivity analysis, in which the on-rate
was set to a very optimistic 10 mmHg/day, showed

that the findings were robust with respect to changes
in this key input parameter (Table 3). For irbesartan
and ramipril, reducing adherence from 90% to 60%
in this scenario led to a rise in SBP of 2.0 and
1.9 mmHg, respectively, and 6.2 and 5.6 additional
CVD events per 1000 treated patients respectively.
Consistent with the overall analyses, smaller differ-
ences were observed for aliskiren (0.9 mmHg rise in
SBP and an additional 2.9 events per 1000 treated
patients).

Discussion

Imperfect adherence to antihypertensives is prevalent
— indeed, one study of electronically monitored dos-
ing records found that approximately 10% of
patients in clinical trials miss a dose of their antihy-
pertensive medication on any given day (4). In clini-
cal practice, adherence is generally rather poorer; an
adherence level of 75% is typical, but values as low
as 25% have been reported in some patient groups
(5,6). It is intuitive that missing occasional doses of
an antihypertensive that has a fast loss of BP-lower-
ing effect during treatment interruptions (i.e. a high
off-rate) will have a greater impact on BP reduction
and CVD risk than missing doses of an antihyperten-
sive that has a lower off-rate, but this has not been
evaluated quantitatively. A prospective, randomised,
controlled trial to evaluate the clinical consequences
of multiple missed doses in terms of cardiovascular
events is not feasible because of the ethical questions
this would raise. We therefore developed a method
to quantify the chain of factors linking adherence
levels with clinical outcomes, which showed that for
drugs with  medium-to-high (~5-
15 mmHg/day), the levels of occasional non-adher-

off-rates

ence observed in practice had a clinically relevant
impact on predicted BP reductions and CVD risk
(13). The present study applies this method to com-
pare the relative effect of imperfect adherence to the
DRI aliskiren, the ARB irbesartan and the ACE
inhibitor ramipril, based on BP characteristics taken
from a randomised, controlled clinical trial [Palatini
et al. (12,14)].

The Palatini study (12,14) was used to derive
inputs for the mean BP-lowering effect of aliskiren,
irbesartan and ramipril, and the off-rate for each
drug. In the study, patients received continuous,
double-blind aliskiren, irbesartan or ramipril for at
least 6 weeks, and then received a simulated single
missed dose (single-blind placebo instead of active
treatment). The off-rate was determined as the differ-
ence between the ambulatory SBP reduction after an
active dose and after the simulated missed dose. The
mean office SBP-lowering effect was the mean sitting

© 2011 Blackwell Publishing Ltd Int J Clin Pract, February 2011, 65, 2, 127-133
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Table 3 Sensitivity analyses using an on-rate* of 10 mmHg/day
Parameter % adherence Aliskiren 300 mg Irbesartan 300 mg Ramipril 10 mg
Average SBP reduction, mmHg 90 13.7 9.4 12.3

75 13.3 8.4 11.3

60 12.8 7.5 10.3
Reduction in absolute CVD risk, % 90 4.1 2.8 3.7

75 3.9 2.5 3.4

60 3.8 22 3.1
Events per 1000 patients treated 90 229.2 2422 2333

75 230.5 245.0 236.4

60 232.1 247.8 239.5
NNT to avoid one CVD event 90 24.5 35.9 27.2

75 25.3 39.9 29.7

60 26.3 45.0 32.8
*Rate of onset of antihypertensive effect when treatment is initiated. CVD, cardiovascular disease; NNT, number needed to treat; SBP,
systolic blood pressure.

SBP at week 9. By applying these drug characteristics
to our model, we found that imperfect adherence
typical of that seen in clinical practice was predicted
to have less effect on SBP reduction with the DRI
aliskiren (300 mg; off-rate, 1.0 mmHg/day) than with
the ARB irbesartan (300 mg; off-rate, 3.6 mmHg/
day) or the ACE inhibitor ramipril (10 mg; off-rate,
4.0 mmHg/day). Consequently, the effects on CVD
risk reduction of imperfect adherence with aliskiren
were predicted to be less than for imperfect adher-
ence with irbesartan or ramipril. Reducing adherence
to irbesartan or ramipril from 90% [typical of rando-
mised controlled trials (4)] to 60% (poor adherence)
led to approximately double the average SBP
increases predicted with the same reduction in
adherence to aliskiren.

Many studies have shown that non-adherence and
non-persistence with antihypertensive therapy may
have both clinical and economic implications. For
example, a retrospective cohort study found that the
risk of hospitalisation in 7981 patients with hyper-
tension was significantly higher when the medication
possession ratio (MPR) was <60% than when the
MPR was 280% (risk of hospitalisation, 24% vs.
19%) (16). Another retrospective cohort study of
patients with hypertension in the Régie de I'Assur-
ance Maladie du Québec and Med-Echo databases
showed that amongst hospitalised patients with
hypertension over a 3-year period, an MPR <80%
was associated with additional costs of approximately
$3574 per patient compared with an MPR >80%
(17). However, these studies probably overestimate
the true impact of non-adherence and non-persis-
tence, because they cannot distinguish between true
causal effects and healthy user bias (i.e. the tendency

for people exhibiting one specific healthy behaviour
to be healthier in other ways and thus less prone to
adverse outcomes for reasons that are not linked
causally to the behaviour of interest). Moreover,
studies based on MPR alone cannot distinguish
between non-adherence and non-persistence (perma-
nent discontinuation of treatment). It is important
to note that our method excluded effects of non-per-
sistence, because clinical outcomes were predicted
based on the characteristics of patients from the
study of Vrijens et al. (4), who were fully persistent
with treatment, but who missed occasional doses.
Non-persistence with antihypertensives is certainly a
major problem; approximately 50% of patients dis-
continue treatment permanently during the first year
of treatment (4,18,19). However, the various strate-
gies that have been employed to improve persistence
have generally met with limited success (20). The
importance of our study is that it estimates the
potential value of utilising treatment strategies that
reduce the impact of occasional non-adherence on
BP reduction and CVD risk.

The limitations of our method are described in
detail elsewhere (13), but the following key limita-
tions should be noted. First, a search of the literature
failed to identify any additional studies beyond the
Palatini study with the data required to enable mod-
elling of off- and on-rates with aliskiren, irbesartan
or ramipril. In the absence of data in the literature
regarding on-rates for antihypertensives, an optimis-
tic on-rate of 5 mmHg/day was assumed for all three
drugs in the present analysis, to give cautious esti-
mates of the effects of changes in adherence level.
A sensitivity analysis showed that changing the
on-rate from 5 to 10 mmHg/day did not alter the

© 2011 Blackwell Publishing Ltd Int J Clin Pract, February 2011, 65, 2, 127-133
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132 Effects of adherence and duration of drug action on outcomes
key findings. Second, the method assumes that the affected by imperfect adherence than the reductions
antihypertensive off- and on-rates are linear and con-  with irbesartan 300 mg or ramipril 10 mg. To offset
stant over time. Although the use of non-linearly the potential effects on clinical outcomes of imper-
changing rates is more likely to reflect what would fect adherence, a common challenge in patients trea-
happen for most antihypertensive drugs, off-rate data ted with antihypertensives, it may be wise to
beyond the first day after a missed dose were unavail-  prescribe ‘forgiving’ drugs, i.e. drugs that have low
able from the Palatini study modelled in the present off-rates.
analysis. Importantly, our assumption of linear off-
and on-rates provides a reasonable approximation
provi S app °"  Acknowledgement
over 1-2 days of missed doses, which is the duration
of the majority of drug holidays (4). There were also The study was supported by Novartis Pharma
no data available regarding changes in off-rate during AG, Basel, Switzerland. The authors take full
long-term treatment, hence the treatment data from responsibility for the content of the paper and thank
the 9-week Palatini study were by necessity applied Drs Richard White and Jenny Handford (Oxford
throughout. This is a limitation because it does not PharmaGenesis™ Ltd., Oxford, UK) for medical
take into account the effects upon off- and on-rates writing support, editorial assistance and collation
of homeostatic adaptations to long-term antihyper- and incorporation of comments from all authors;
tensive treatment. Finally, our method assumed that this work was funded by Novartis Pharma AG, Basel,
adherence levels were independent of drug class. This ~ Switzerland.
assumption is an oversimplification as, for example,
adherence to ARB is higher than adherence to ACE . -
e '8 Author contributions
inhibitors (21-23), which probably reflects the supe-
rior tolerability of the ARB (24-27). The tolerability =~ AL is the guarantor, he designed the method used in
of aliskiren in short-term clinical trials has been the manuscript and he was the lead author of the
shown to be similar to that of ARB (28-31), but no  writing committee. MB and YB contributed to the
studies have been published on long-term adherence interpretation of the analysis and were members of
and persistence with aliskiren in clinical practice. the writing committee. All authors had full access to
In conclusion, in this analysis, to quantify the all the data and can take responsibility for the integ-
impact of non-adherence and different off-rates on rity of the data and the accuracy of the data analysis,
clinical outcomes, reductions in SBP and CVD risk and approved the final version of the manuscript for
with aliskiren 300 mg were predicted to be less publication.
mortality risk among U.S. adults: the third National 15 Anderson KM, Odell PM, Wilson PW, Kannel WB.
References Health and Nutrition Examination Survey mortality Cardiovascular disease risk profiles. Am Heart ]
Lovd D. Ad R B ™ LB follow-up study. Ann Epidemiol 2008; 18: 302-9. 1991; 121(1 Pt 2): 293-8.

1 d.oy —]onej > K ams_ ?’ rown d et al. Heart 8 Kannel WB. Blood pressure as a cardiovascular risk 16 Sokol MC, McGuigan KA, Verbrugge RR, Epstein
flseasehan stro‘ € stat15t1cs—2010‘ u‘p ate: ‘a rlep?rt factor: prevention and treatment. JAMA 1996; 275: RS. Impact of medication adherence on hospitaliza-
rom the American Heart Association. Circulation 1571-6. tion risk and healthcare cost. Med Care 2005; 43:
20101)12;. e4C6—215. 1 N . \ 9 Urquhart J. Patient non-compliance with drug regi- 521-30.

2 ijn ar fler » Maetzel A. szrmacoeconomflfc e?/a i mens: measurement, clinical correlates, economic 17 Dragomir A, Cote R, Roy L et al. Impact of adher-
uation Od‘ niw tream;lents. ¢ 'cacy versusse ejtlve— impact. Eur Heart ] 1996; 17(Suppl. A): 8-15. ence to antihypertensive agents on clinical out-
?ess studiest Ann Rheurn Dis 19995 58(Suppl. 1): 10 Urquhart J. Pharmacodynamics of variable patient comes and hospitalization costs. Med Care 2010;
(?}?73 . ktis G lack LS b compliance: implications for pharmaceutical value. 48: 418-25.

3 o am?nhAV, .Ba ;Ils . L lBCac H_R ctal Pevent Adv Drug Deliv Rev 1998; 33: 207-19. 18 Bloom BS. Daily regimen and compliance with
rfepor;)o e 'e J Olgt | a“fma an}mlttee on fre;f;n}; 11 Smilde JG. A comparison of amlodipine and felodi- treatment. BMJ 2001; 323: 647.
tion, Detection, Eva uatlor}, and Treatment of Hig pine extended release in the treatment of hyperten- 19 Morgan SG, Yan L. Persistence with hypertension
Blood Pressure. Hypertension 2003; 42: 1206-52. . . . . .

4 Vriiens B G V. Kri P, Urauh Burnier M sion at steady state and after two missed doses. treatment among community-dwelling BC seniors.

;‘}]]e“s 3 Vs “Stan,‘t‘)’ y rq};} art J, F‘r“‘e; : Curr Ther Res 1997; 58: 141-53. Can J Clin Pharmacol 2004; 11: €267-73.
Adherence o pArescArl ed  antihypertensive R rug 12 Palatini P, Jung W, Shlyakhto E, Botha ], Bush C, 20 Schroeder K, Fahey T, Ebrahim S. How can we
treatments: longitudinal study of electronically . . . .

. . o Keefe DL. Maintenance of blood-pressure-lowering improve adherence to blood pressure-lowering
compiled dosing histories. BMJ 2008; 336: 1114-17. . . s . C . .
Tavlor AA. Shoheiber O. Adh b effect following a missed dose of aliskiren, irbesar- medication in ambulatory care? Systematic review

> ay'or h, ° 61, ]:rﬁ .d d erencel tZ' a,ml )l;per— tan or ramipril: results of a randomized, double- of randomized controlled trials. Arch Intern Med
lte“s‘;’e ¢ e‘a_liy Vglt xed-dose a“l:l" ipine. besy- blind study. J Hum Hypertens 2010; 24: 93-103. 2004; 164: 722-32.

;te/der;azeprl H ver]s;s co}l;n;.)lara ¢ component- 13 Lowy A, Munk VC, Ong SH et al. Effects on blood 21 Wogen J, Kreilick CA, Livornese RC, Yokoyama K,
ased therapy. Congest Heart Fail 2003; 9: 324-32. pressure and cardiovascular risk of variations in Frech F. Patient adherence with amlodipine, lisin-

6 Shaya FT, Du D, Gbarayor CM, Frech-Tamas F, . > adh ibed ih . i 1 h . 1 .

L H Weir MR Predictorg of com liance Wlth patlents a erence to PIESCII & anti! ypertenswe oprl, or valsartan t erapy 1n a usual-care SEttll’lg.
agh ? . h o hih ‘Pk dicaid drugs: role of duration of drug action. Int ] Clin ] Manag Care Pharm 2003; 9: 424-9.

anti i/p?rtenm]\:]e lt]\iiradpz o tughorsk medical Pract, 2010; 65: 41-53. 22 Thaker D, Frech F, Gause D, Zhang W. Patient
population. J Natl Med Assoc 20095 101: 34-9. 14 Novartis Pharmaceuticals Corporation. 2007 Data compliance and persistency with antihypertensive

~

Gu Q, Burt VL, Paulose-Ram R, Yoon S, Gillum
RF. High blood pressure and cardiovascular disease

on file.

agents: A comparison of agents in different thera-

© 2011 Blackwell Publishing Ltd Int J Clin Pract, February 2011, 65, 2, 127-133



23

24

25

2

(=)

27

28

peutic classes. Am ] Hypertens 2005; 18: 222A.
(Abstract P-589).

Hoer A, Gothe H, Khan ZM, Schiffhorst G, Vincze
G, Haussler B. Persistence and adherence with anti-
hypertensive drug therapy in a German sickness
fund population. | Hum Hypertens 2007; 21: 744—6.
Svensson S, Kjellgren KI, Ahlner J, Saljo R. Reasons
for adherence with antihypertensive medication. Int
J Cardiol 2000; 76: 157-63.

Burnier M. Medication adherence and persistence
as the cornerstone of effective antihypertensive
therapy. Am ] Hypertens 2006; 19: 1190-6.

Gregoire JP, Moisan J, Guibert R et al. Tolerability
of antihypertensive drugs in a community-based
setting. Clin Ther 2001; 23: 715-26.

Black HR, Graff A, Shute D et al. Valsartan, a new
angiotensin II antagonist for the treatment of essen-
tial hypertension: efficacy, tolerability and safety
compared to an angiotensin-converting enzyme
inhibitor, lisinopril. J Hum Hypertens 1997; 11:
483-9.

White WB, Bresalier R, Kaplan AP et al. Safety and
tolerability of the direct renin inhibitor aliskiren: a
pooled analysis of clinical experience in over 12,000

2

3

3

3

3

3

N

0

—_

Y

@

=

Effects of adherence and duration of drug action on outcomes

patients with hypertension. J Clin Hypertens 2010;
12: 765-75.

Frampton JE, Curran MP. Aliskiren: A review of its
use in the management of hypertension. Drugs
20075 67: 1767-92.

Oparil S, Yarows SA, Patel S, Fang H, Zhang J,
Satlin A. Efficacy and safety of combined use of ali-
skiren and valsartan in patients with hypertension:
a randomised, double-blind trial. Lancet 2007; 370:
221-9.

Krone W, Hanefeld M, Meyer HF et al. Compara-
tive efficacy and safety of aliskiren and irbesartan in
patients with hypertension and metabolic syn-
drome. ] Hum Hypertens 2010; Apr 8. [Epub ahead
of print].

National Health and Nutrition Examination Survey.
2005-2006 Demographics File: Demographics. In;
2009.

National Health and Nutrition Examination Survey.
2005-2006 Examination File: Blood Pressure. In;
2009.

National Health and Nutrition Examination Survey.
2005-2006 Examination File: Body measurements.
In; 2009.

© 2011 Blackwell Publishing Ltd Int J Clin Pract, February 2011, 65, 2, 127-133

133

35 National Health and Nutrition Examination Survey.
2005-2006 Questionnaire Files: Smoking — Cigarette
Use. In; 2009.

36 National Health and Nutrition Examination Survey.

2005-2006 Questionnaire Files: Diabetes. In; 2009.

National Health and Nutrition Examination Survey.

2005-2006 Laboratory Files: HDL Cholesterol. In;

2009.

National Health and Nutrition Examination Survey.

2005-2006 Laboratory Files: Total Cholesterol. In;

2009.

39 Anderson KM, Wilson PW, Odell PM, Kannel WB.
An updated coronary risk profile. A statement for
health professionals. Circulation 1991; 83: 356—62.

40 Go AS, Hylek EM, Phillips KA et al. Prevalence of
diagnosed atrial fibrillation in adults: national impli-

3

~

3

%

cations for rhythm management and stroke preven-
tion: the AnTicoagulation and Risk Factors in Atrial
Fibrillation (ATRIA) Study. JAMA 2001; 285: 2370-5.
National Health and Nutrition Examination Survey.
2005-2006 Laboratory Files: Glycohemoglobin. In;
2009.

4

—_

Paper received October 2010, accepted December 2010



