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Impact of medication adherence on renal denervation trials in
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During the past decade, several devices targeting the auto-
nomic nervous system have been developed as additional
treatment options for patients with resistant hypertension
(RH). Of these, renal denervation (RDN) is a promising
nonpharmacological treatment for uncontrolled hyperten-
sion [1]. In the first-generation RDN trial (SYMPLICITY
HTN-3), there was no significant difference in office sys-
tolic BP reduction at 6 months between radiofrequency-
based RDN and a sham procedure in patients with severe
RH [2]. Since then, new devices and techniques have been
developed to improve the efficacy and safety of RDN pro-
cedures. The REQUIRE trial is the first trial in Asia to
compare 24-h ambulatory systolic blood pressure (ASBP)-
lowering effects of ultrasound renal denervation (uRDN)
versus sham in RH patients [3]. The study findings were
neutral for the primary endpoint, with similar reductions in
24-hour ambulatory SBP in the renal denervation and sham
control groups.

In this issue of Hypertens Res, Kario et al. [4] report on
their recent findings based on post-hoc analysis, in which
they objectively evaluated adherence at the baseline and
3 months using available urine samples from the
REQUIRE trial. The authors found that the rate of poor
baseline adherence to prescribed BP-lowering drugs was
very high (45%). In addition, there was a change in the
adherence rate in sham-operated patients with poor base-
line adherence. In this sham procedure group with poor
baseline adherence, 36% of them showed improved

adherence (change in 18.0%). This improvement of
adherence in sham patients with poor baseline adherence
led to marked ASBP reductions greater than -30 mmHg.
Considering such large BP reductions after improvement
of adherence in RH patients with poor baseline adherence
in spite of sham-operation, it is possible that they might
show “pseudoresistance”, which distinguishes them from
“true” RH patients. A frequently underestimated cause of
pseudoresistant hypertension is partial adherence
(ranging from 13 to 46%) or full non-adherence (ranging
from 2 to 35%) to prescribed antihypertensive medication
[5, 6]. It is difficult to separate true RH from “pseudore-
sistance” [7].

Medication adherence is defined as the extent to which
patients take medications as prescribed by their health care
providers. Reasons for poor adherence may be diverse.
The five dimensions of adherence as reported in the 2003
WHO Report remain useful [8]: sociodemographic,
healthcare system-related, therapy-related, condition-
related, and/or patient-related factors, as factors leading to
poor medication adherence (Fig. 1). Especially, increas-
ingly complicated treatment regimens (e.g., number of
pills, number of medications, and number of daily doses)
may be a particular challenge for patients with uncon-
trolled hypertension. The methods available for evaluation
of medication adherence can be classified into indirect and
direct measurements. Each method has advantages and
disadvantages, and no method is considered the gold
standard [9]. Indirect methods include questionnaires, self-
reports, patient diaries, performing pill counts, ascertain-
ing rates of refilling prescriptions, and the use of medi-
cation event-monitoring systems. Direct methods include
the response to directly observed therapy (DOT) and
measurement of drug concentrations in blood or urine.
Direct approaches are expensive and burdensome to
medical staff. Almost all antihypertensive drugs or their
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metabolites can be detected in urine. The non-detection
of a drug in a urine sample means that the drug has not
been taken for a duration equivalent to several half-lives.
In the present study, a direct approach was adopted
and drug concentrations in urine were quantified using
liquid chromatography/high-resolution mass spectrometry,
which is a high-sensitivity method for the detection of
chemicals. The authors evaluated adherence strictly in the
present study.

This REQUIRE post-hoc analysis revealed that approxi-
mately 45% of Japanese RH patients showed poor medica-
tion adherence, and there were uncontrolled changes in
medication adherence during the follow-up. In patients
with good baseline adherence, the adherence rates did not
change at 3 months regardless of the procedure of uRDN
and sham. This good-adherence group showed significant
BP-lowering effects of uRDN. Monitoring and maintaining
medication adherence are important for future intervention
studies in RH.
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Fig. 1 Adherence is
simultaneously influenced by
several factors. The five
dimensions of adherence as
reported in the 2003 WHO
Report remain useful [8]
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