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Background: Adherence to antihypertensive drugs (AHDs) is crucial for controlling blood

pressure (BP). We aimed to determine the effectiveness of measuring AHD
concentrations using a dried blood spot (DBS) sampling method to identify
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nonadherence, combined with personalized feedback, in reducing resistant
hypertension.

Methods: We conducted a multicenter, randomized, controlled trial (RHYME-RCT, ICTRP
NTR6914) in patients with established resistant hypertension. Patients were randomized
to receive either an intervention with standard of care (SoC) or SoC alone. SoC consisted
of BP measurement and DBS sampling at baseline, 3 months (t3), 6 months (t6), and 12
months (t12); AHD concentrations were measured but not reported in this arm. In the
intervention arm, results on AHD concentrations were discussed during a personalized
feedback conversation at baseline and t3. Study endpoints included the proportion of
patients with RH and AHD adherence at t12.

Results: Forty-nine patients were randomized to receive the interventionRSoC, and 51
were randomized to receive SoC alone. The proportion of adherent patients improved
from 70.0 to 92.5% in the interventionRSoC arm (P=0.008, n=40) and remained the same
in the SoC arm (71.4%, n=42). The difference in adherence between the arms was
statistically significant (P=0.014). The prevalence of resistant hypertension decreased to
75.0% in the interventionRSoC arm (P<0.001, n=40) and 59.5% in the SoC arm (P<0.001,
n=42) at t12; the difference between the arms was statistically nonsignificant (P=0.14).
Conclusion: Personalized feedback conversations based on DBS-derived AHD
concentrations improved AHD adherence but did not reduce the prevalence of RH.

Introduction

Nonadherence to antihypertensive drugs (AHDs) is one of the most important barriers to achieve
blood pressure control [1,2]. Uncontrolled blood pressure and thereby resistant hypertension, or in
case of nonadherence “pseudo-RH,” is associated with an increased risk of coronary heart disease
and end-stage kidney disease. However, both identifying and reducing nonadherence remain
challenging. Correct identification of nonadherent patients in clinical practice by healthcare providers
is suboptimal [3]. The most precise approach for detecting nonadherence is to measure drug
concentrations in blood, despite being considered invasive under the regulations of the Medical
Research Involving Human Subjects acts. This makes it also the most invasive method among various
options for assessing nonadherence [4,5]. In order to enhance the usability of measuring drug
concentrations in blood while simultaneously reducing the challenges associated with venipuncture,
we concentrated on improving the method of measuring drug concentrations in blood. This
improvement involved employing a previously validated dried blood spot (DBS) sampling technique,
which requires a fingerprick [6,7].

Only a few randomized clinical trials have been performed that investigate interventions
improving adherence in patients with resistant hypertension [8—10]. The positive effect of behavioral
interventions combined with measuring AHD concentrations in hypertensive patients was already
shown in observational studies, but these retrospective studies did not include a standardized
method to implement the behavioral intervention [11,12].

In this unique randomized, controlled trial RHYME-RCT (Resistant HYpertension: MEasure to
ReaCh Targets), we compared an intervention with DBS sampling at the moment of blood pressure
measurement combined with feedback using our communication tool on top of standard of care
(SoC) compared with SoC alone. The primary aim of our trial was to determine whether this
intervention leads to a decrease in resistant hypertension. Our second aim was to determine
whether this decrease in resistant hypertension was due to an improvement in adherence.
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Materials and methods

RHYME-RCT (ICTRP, NTR6914, https://trialsearch.who.int/Trial2.aspx?TriallD=NTR6914) is a
randomized, multicenter, single-blinded, controlled trial to improve adherence to AHDs and thereby
improve blood pressure and resistant hypertension. Reporting is based on the ESPACOMP
Medication Adherence Reporting Guidelines (EMERGE) and CONSORT reporting guidelines [13,14].
The extensive version of our protocol was previously published and can be consulted for details on
our methods section [15].

Participants

Patients were recruited at the vascular, cardiology, and nephrology departments of 12 hospitals in
the Netherlands of which two were tertiary centers. Patients were eligible if they were at least 18
years old, used three AHDs including a diuretic or four AHDs of which at least two could be measured
with a validated ultra-high performance liquid chromatography-tandem mass spectrometry (UHPLC-
MS/MS) method, and had an office blood pressure or ambulatory office blood pressure
measurement (AOBP) of at least 140 and/or 90mmHg. The UHPLC-MS/MS method included AHDs
that were most prescribed in the recruiting hospitals and included 12 AHDs and four of their [active
metabolites]: enalapril and [enalaprilate], perindopril and [perindoprilate], irbesartan, valsartan,
losartan and [losartan-carboxylic acid (losartan-CA)], hydrochlorothiazide, bumetanide,
spironolactone and [canrenone], amlodipine, barnidipine, nifedipine, metoprolol, and doxazosin
[6,16].

Exclusion criteria were an estimated GFR of 15 ml/min per m2 or less, possible secundary causes
of hypertension that were not excluded yet, unwillingness to do a 24-h ambulatory blood pressure
measurement (24-h ABPM) orinsufficient understanding of the Dutch or Turkish language to read the
patient information leaflet. It was not allowed to make any changes in AHD therapy between the
selection of patients and the eligibility visit.

Before participation patients had to provide written informed consent. This study was approved
by the local medical ethical committee of the Erasmus Medical Center, Rotterdam, the Netherlands
(MEC-2018-027).

Study design

After signing informed consent, patients went to an eligibility visit where blood was drawn using DBS
sampling and simultaneously a 24-h ABPM was started to measure blood pressure in the following 24
h. The 24-h ABPM was obliged to minimize white-coat hypertension.

If daytime blood pressure measured with ABPM was at least 135 and/or 85mmHg, patients were
randomized ina 1: 1 ratio to either a SoC arm or intervention+SoC arm using a digital randomization
tool (ALEA) [15].

SoC consisted of visits at 3 (t3), 6 (t6), and 12 (t12) months after the eligibility visit and included a
blood pressure measurement, DBS sampling, and a visit to an internist or nurse specialist. All blood
pressure measurements were performed as indicated in the current American and European
hypertension guidelines [15,17,18]. Results on the blood pressure measurements were available in
this arm, but no results on the actual adherence based on drug concentrations were reported to
healthcare providers.

Directly after randomization, before any results on adherence were available, the treating
physician or nurse was asked to estimate the adherence rate of included patients, to determine if
there was any bias in selecting patients.
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Intervention

The intervention consisted of a comprehensive feedback conversation at baseline and t3 where
adherence results were discussed with the help of a communication tool [19] independently of the
actual results (adherent or nonadherent). At t6 and t12, adherence results were reported to the
treating physician or nurse specialist, but they were not allowed to discuss this with the patient. This
was done to see if the intervention endured over time. Because of the structure of this intervention,
patients were only allowed to miss a single visit at either t3 or t6 to at least include the two
intervention visit and one visit to see endurance of the intervention. If patients missed more than
two visits, they were excluded from the per-protocol analysis.

Adherence

Adherence was measured using drug concentrations in blood sampled with a DBS and measured with
UHPLCMS/MS. Sampling of blood was always combined with a blood pressure measurement at the
same time. Measured drug concentrations were either reported as positive, present in blood, or
negative, absent in blood. To minimize false-negative outcomes, only undetected AHDs were
reported as negative. The intra-patient variability of AHD concentrations in blood is high, and
therefore, trough levels could not be used as a cut-off for nonadherence [7,20]. Furthermore, only if
both the parent drug and metabolite could not be detected in blood, this was reported as

negative. All measured AHDs were detectable at least 24 h after intake with the exception of
hydrochlorothiazide.

Patients were categorized as nonadherent if all measured AHDs were reported as negative,
partially nonadherent if one or more AHDs were reported as negative but at least one AHD was
reported as positive, and adherent if all measured AHDs were reported as positive. The adherence
data were converted into a binary variable by combining total nonadherent and partially
nonadherent together.

CoVID-19

Due to COVID-19 and a temporary reduction of physical visits at the outpatient clinics, some changes
had to be made with regard to the visit schedule of randomized patients to maintain a total of three
and preferable four visits. When the closing visit at t12 was missed, this was rescheduled at the first
convenient moment in time to stay as close as possible to a 12 months follow-up. Because of this
change in schedule, data were analyzed in accordance with their visit number: visit 1=t0, visit 2=t3,
visit 3=t6, and visit 4=t12.

Sample size calculation

The sample size calculation is based on the expected improvements in the prevalence of resistant
hypertension due to improvements in adherence (Supplemental material Figure S1,
http://links.lww.com/HJH/C307). It was expected that the prevalence of resistant hypertension at
t12 improved (i.e. reduced) from 100 to 80% in the intervention+SoC arm due to the intervention
and participation in a study and from 100 to 90% in the SoC alone due to participation in the study.
The extent of the improvements was based on several previously conducted adherence trials
[12,21,22]. A total of 392 patients were required to demonstrate a difference of 10% between both
arms after 12 months of follow-up with a b=0.8 (power=80%) and a two-sided a=0.05 [15].
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Data analysis

Continuous variables with a normal distribution are described as mean value + one standard
deviation (SD), and otherwise as median value (25th to 75th percentile). Normality was tested by the
Shapiro—Wilk test. Categorical variables are described as numbers and percentages. Within-group
changes in percentage adherence and resistant hypertension from t0 to t12 were evaluated by
McNemar tests. We used a chi2-test to study differences in adherence and resistant hypertension
between patients randomized to the intervention+SoC versus SoC alone. For this, we tested the arms
both separate from each other by selecting patients based on their randomization arm and as a
whole group.

Differences in mean blood pressure over time, t0 versus t12, within the same arm were tested
using a paired sample t-test and differences between patients randomized to the intervention+SoC
versus SoC alone with an independent samples t-test. We performed an intention-to-treat analysis,
including all randomized patients, as well as a per-protocol analysis, including the patients with
available measurements at t0 and t12, and one of t3 and t6. The per-protocol analysis is preferred
while all steps [visit 1: first feedback conversation, visit 2 (t3 or t6): repeated feedback conversation
and visit 3/4: follow-up] of the intervention are included.

To determine the influence of adherence on resistant hypertension (dependent variable)
generalized estimating equations (GEEs) were used, which could account for the clustering of data
within individuals due to multiple visits. The calculated defined daily dose (DDD) at t0 and t12 as well
as the randomization arm were included as covariates in this binary regression model.

All P values were two-sided, and a value of less than 0.05 was considered statistically significant.
We used the SPSS version 24.0 for Windows (IBM Corp, Armonk, New York, USA), and GraphPad
Prism 9.3 software (GraphPad Software, La Jolla, California, USA) for analysis.

Interim analysis

An interim analysis was performed with data from the trial to check the assumptions made in the
sample size calculation. For this, at least 25 patients had to be included in both arms that had
reached three months follow-up. We expected to find a larger difference between the arms in the
proportion of patients with resistant hypertension at this time point due to the shorter follow-up
time, as compared to results after 12 months of follow-up. At the time of the interim analysis, 27
patients in the intervention+SoC arm and 28 patients in the SoC arm were analyzed. In the
intervention+SoC arm, the proportion of patients with resistant hypertension decreased to 75% and
in the SoC arm to 59%. This decrease in resistant hypertension was higher than expected. However,
there was a reversed improvement in resistant hypertension, with a difference between the two
arms of 16% in the proportion of patients with resistant hypertension with a lower proportion of
resistant hypertension in the SoC arm as compared to the intervention+SoC arm. Given these interim
findings and difficulties with the inclusion and visits of patients due to COVID-19 restrictions, the
inclusion of patients was stopped by the researchers before reaching the required number of
patients to determine the efficacy of the intervention. However, because of ethical considerations,
the complete protocol was carried out for patients already included in the trial.

Results
Patients were recruited from August 2018 till January 2021.
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Patient characteristics

A flowchart of the 168 patients that intended to participate in the trial is presented in Fig. 1. In total,
100 patients were included and randomized: 51 to the intervention+SoC arm and 49 to SoC alone
arm (Table 1). The mean age was 59.4 + 11.1 years, 70% was male, and the mean SBP/DBP was
152/86mmHg. During the trial, 25 serious adverse events (SAEs) were registered including three
patients who died due to underlying diseases including kidney failure and cardiovascular events (Fig.
1). None of the SAEs were related to the actual intervention.

[Figure 1]

Blood pressure

Blood pressure in both arms decreased over time (Fig. 2 and Supplemental Material Figure S2,
http://links.lww.com/HJH/C308). The mean blood pressure at t12 in the intervention+SoC and SoC
arms was similar: 142.2/80.8 and 138.3/79.2, respectively. Both arms combined, the mean decrease
in SBP was 12.0mmHg [95% confidence interval (95% Cl 7.4—16.2; P<0.001], and DBP 5.5mmHg (95%
Cl 2.7-7.9; P<0.001). Note that there is a slight discrepancy in blood pressure averages between
Table 1 and Fig. 2 due to the use of a per-protocol analysis for changes over time.

Resistant hypertension

The proportion of patients with resistant hypertension decreased over time with the largest change
between t0 and t3 (intervention+SoC arm D A -28.9%, SoC arm A -31.0%) (Fig. 3). This decrease in
resistant hypertension was sustained at t6 in both arms, but the proportion of patients with resistant
hypertension increased again between t6 and t12 (intervention+SoC arm A +23.7%, SoC arm A
+4.7%).

At 12 months follow-up, no statistically significant difference in the proportion of patients with
resistant hypertension was observed between the arms (75.0 versus 59.5%, P=0.14). When
combining patients from both arms, a significant decrease in resistant hypertension A -34.8%) was
found between t0 and t12 (P<0.001, n=82).

No differences were found in outcomes for the per-protocol and intention-to-treat analysis.
Therefore, only the results of the per-protocol analysis are shown (n=82).

Adherence rate

There was a significant difference in adherence between the SoC and intervention+SoC arm after 12
months of follow-up (93 versus 71%, P=0.014) (Fig. 4). Furthermore, a larger number of patients in
the SoC arm became nonadherent during the trial as compared to the intervention+SoC arm (n=7
versus n=1, P=0.086; Table 2). In Table S4 of the supplemental material,
http://links.lww.com/HJH/C310, an overview is given of the adherence rates divided by adherence,
partial adherence, and nonadherence, for the different arms during the four visits of the trial. No
relationship was found between the proportion of patients with resistant hypertension
(reference=not resistant) and adherence rate of AHDs [odds ratio (OR)=0.77, 95% C|=0.27-2.22,
P=0.637] with the DDD (OR=0.56, 95% Cl=0.25-1.25, P=0.259) and randomization arm (OR=0.89, 95%
Cl=0.73-1.09, P=0.155) as covariates.

Posthoc sensitivity analysis

To explain our findings on the difference in adherence but lack of difference in resistant hypertension
at t12 between the arms, additional post hoc analyses were performed. Using a higher cut-off value
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(140mmHg SBP and/or 90mmHg DBP) to define resistant hypertension, the proportion of patients
with resistant hypertension in the intervention+SoC arm decreased to 50.0% and in the SoC arm to
48.8%. When using this cut-off at baseline the proportion of patients with resistant hypertension
differed between the intervention+SoC arm (85% resistant hypertension) and the SoC alone arm
(79% resistant hypertension) (P=0.452). We also explored the influence of the method of blood
pressure measurement throughout the study, as 24-h ABPMs were only obliged at t0, but preferred
at t3, t6, and t12. This resulted in a decrease in 24-h ABPM use in both arms, which were substituted
with AOBPs. At t12, 83% of the patients in the intervention+SoC arm had a 24-h ABPM and in the SoC
alone arm 75% (P=0.452). The DDD of AHDs decreased in the intervention+SoC arm with an average
of -0.1 and increased in the SoC arm with 0.7. This difference was not statistically significant
(P=0.059).

[Table 1]

Adherence estimation of physicians at baseline (t0)

Adherence estimations of physicians at t0 (adherent or nonadherent) were compared with the actual
nonadherence determined from the measured drug concentrations (n%90). In 31% (n%28) of the
patients, the estimations of the physicians were incorrect (Supplemental material Figure S3,
http://links.lww.com/HJH/C309) of which 36% consisted of nonadherence that was not recognized
by the physician.

Discussion

This multicenter randomized controlled trial included patients with established resistant
hypertension based on a 24-h ABPM. We found a significant improvement in both resistant
hypertension and blood pressure in the intervention+SoC arm and SoC alone arm. In addition, we
observed a significant difference in AHD adherence between the arms after 12 months of follow-up,
despite the study being terminated early due to a larger improvement of resistant hypertension in
the SoC arm during an interim analysis. Given that most patients had uncontrolled blood pressure for
years before participation, it is highly unlikely that the observed improvements would have been
achieved without their participation in this study. No differences were determined in the prevalence
of resistant hypertension or blood pressure values between the intervention+SoC arm and the SoC
arm at t12. Without taking the randomization into account, the overall proportion of patients with
resistant hypertension decreased by 34.5% after a follow-up period of at least 12 months. This
decrease in resistant hypertension was related to an average decrease in SBP of 12.0mmHg and DBP
of 5.5mmHg over time, which is a larger decrease compared to most other intervention trials [23].
We showed that participation in our trial improved blood pressure in both study arms which
sustained throughout a follow-up period of 12 months, but failed to establish any difference blood
pressure and thereby resistant hypertension between the arms. This finding is in concordance with
several other randomized trials that tried to improve blood pressure control by improving adherence
with different interventions as compared to ours [9,24,25]. Furthermore, these trials also found an
improvement in adherence in the intervention arm. Only one trial found a significant difference in
blood pressure in favor of the intervention, with a mean difference of 1.5mmHg SBP between the
control (n=423) and intervention (n=460) arm [26]. The findings of this specific trial could indicate
that our trial was stopped too early and that an interim analysis after 3 months with 25 patients in
each arm resulted in an incorrect conclusion to close the inclusion prematurely.
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[Figure 2]

However, our trial includes interesting findings that can be used to improve adherence research in
patients with uncontrolled blood pressure.

First, the Hawthorne effect has to be taken into account when performing adherence research
[27]. Because of the participation in the trial, patients could have changed their behavior because
they knew they were being monitored.

As we already expected this effect, we tried to take these changes into account in our power
calculation including an improvement of blood pressure control in the SoC arm. However, the
Hawthorne effect in our trial was larger than anticipated, which can be derived from the fact that
one-third of all eligible patients were not included because of well controlled blood pressure in
combination with adherence to all measured AHDs. This increased adherence in the excluded
patients may be temporary; however, no follow-up to monitor adherence is available to confirm this.

[Figure 3]

The extent of the Hawthorne effect was also demonstrated in a prospective observational study
called RHYMEAD (Resistant HYpertension: Measure Antihypertensive Drugs) [28]. In this study, AHDs
in blood were determined in a random blood sample of included patients. The proportion of
nonadherent patients in RHYME-AD with resistant hypertension was 10% higher as compared to the
randomized patients in the RHYME-RCT trial, suggesting the influence of the Hawthorne effect.

In addition to the Hawthorne effect, our SoC arm also received extra measurements and, for
some patients, extra visits as compared to the real SoC. Usually, patients do not have four ABPMs in
1 year combined with DBS sampling. However, it is very difficult to include patients without signing
informed consent or subjecting them to study-related measurements. The use of a true SoC group is
therefore almost impossible.

Third, our posthoc sensitivity analysis identified some issues that were not expected when
designing the study. Part of the patients developed an aversion to 24-h ABPMs. This is unfortunate,
as this is the most reliable method to establish true blood pressure in patients. Because of this issue,
we had to move to other methods to measure blood pressure, such as AOBP [29]. This could partly
explain why no differences in blood pressure were found between the two arms of the study. Also,
the apparent larger difference in resistant hypertension in the SoC arm at t12 as compared to the
intervention+SoC arm (59 versus 75%) can be explained by the strict cut-off value for fulfilling the
definition of resistant hypertension.

[Figure 4], [Table 2]

Strengths

One of the most important strengths of the RHYME-RCT trial is that patients were selected based on
blood pressure rather than a suspicion of being nonadherent. Because of this, selection bias was
minimized and all patients with and without suspicion of nonadherence were included.

Second, to minimize white-coat hypertension, all patients were obliged to do a 24-h ABPM.
Approximately, one-third of the patients that went to the eligibility visit had blood pressures below
the threshold for participation in the trial, which shows the value of reliable blood pressure
measurements. It should be noted that improved adherence also played a role in this large exclusion
of patients at t0, as stated previously.
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Furthermore, nonadherence was established with an objective and accurate method namely
measuring drug concentrations in blood sampled with DBS. False-positive and negative results were
minimized by previous validation studies and thereby it was known that all included drugs could be
measured up and till 24 h after intake [6,7,16]. The value of this method was also shown with our
data on the estimation of adherence versus the measured adherence, where adherence was
estimated incorrectly for one-third of the patients.

Participation in the RHYME-RCT trial resulted in a better intake of AHDs and an improvement in
blood pressure with an average decrease of 12mmHg SBP and 5.5mmHg DBP in the whole study
population. These improvements are clinically relevant and cannot be matched by adding more AHDs
to a patient’s therapy [30]. Because of these improvements, we established that more than half of
the patients approached and measured for our trial had pseudo-RH (80 out of 141 patients).

Limitations

This trial also has some limitations. The inclusion of patients in our trial stopped prematurely due to
futility as already explained in the Materials and methods section. Because of this premature study
termination, our study is likely to be underpowered. However, as stated before, our interim analysis
was possibly too early in the follow-up and not representative of the actual outcome of the trial.
Therefore, the use of an interim analysis should be thought through more thoroughly in future trials
before executing this analysis.

Second, our method to identify nonadherence has one drawback and that is the absence of all
available AHDs in the method. Currently, only 12 out of more than 50 AHDs can be accurately
measured with this method. This is mainly due to the validation process. If accurate measurements
are needed, the amount of drugs in a method is limited [16]. Also, DBS is not only a convenient
sampling method to use but also makes the validation more difficult as less blood is available as
compared to plasma from a venipuncture.

Recommendations

Although we could not prove the effectiveness of our intervention, we assume that attention and
communication to establish a behavioral change in a patient do improve medication adherence [31].
Attention and communication do not necessarily result in spending more time and money.
Communication tools are freely available in most cases and when done effectively, communication
will diminish time spent in the doctor’s office [32].

Also, implementation of an accurate and easy-to-use tool like our DBS method to use more
regularly at hospital or GPs visits is recommended to support physicians in making clinical decisions
about blood pressure control [33]. These regular measurements and feedback as part of SoC make it
less delicate to discuss the results and variation in drug concentrations and can also be used to assess
adherence over time. Lastly, the combination of measuring drug concentrations with an accurate
blood pressure measurement at the same moment in time makes results reliable and white-coat
adherence visible.

In conclusion, after 12 months of follow-up, adherence to AHDs in the intervention+SoC arm
significantly increased compared with adherence in the SoC arm. However, this did not result in a
lower BP or difference in the proportion of resistant hypertension in the intervention+SoC arm
compared with the SoC arm.
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Tables and figures
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Table 1 Baseline characteristics of patients measured as part of the RHYME-RCT trial

Randomized patients (n = 100)

SoC alone arm Intervention{-SoC arm
(n=51) (n=49)

Male, n (%) 27 (65.9) 70 {70.0) 35 |BRE) 35(71.4)
Age lyears) 596123 594+£111 581+120 60.7+100
BMI {kg/m®) 315+53 30.3+52 304+56 30.2+48
CKD-EPl eGFR {mlfmin per 1.73 m’) 3.0 (45.5-82.00 75.0 (43.0-90.0) B0.0 (52.0-90.0} 70.0 W6.0-89.0)
Creatinine {pmioll) 1165+553 109.4+£57.5 10B.9+66.6 109.9+46.9
Mean 24-h 5BP immHg) mesng, n 1254+ 101 1481 +£1537" 1472+ 161 3" 1481+ 148 47
Mean 24-h DBP {mmHg) T26x83 B3 128 832+133 B3 0+126
Mean daytime SBP (mmHg) 1253+100 15111532 150.2+15.6 152.0+15.0
Mean daytime DBP (mmHg) 75.0+£95 B57+134 BE1+142 B53+128
Mean might-time 5BF (mmHg) mising, n 1198+133 1420 +18.48" 142.2+200 3% 1419+ 168 5"
Mean might-time DBP fmmHg) 673+93 7741130 71T+136 TT2+124
Average usable BP recordings (%) 720 774 T6.4 TBS
Adherence rate at baseline (t=0) (%) FB.O 6R.0 69.0 67.0
Diabetes mellitus, n (%) 19 {46.3) 37 B7.0) 20(39.2) 17 (34.7)
Myocardial infarction, n (%) 10 (24.4) 21 21.0) 7{137) 14 (28.6)
Stroke, n (%) 5{12.2) 11 {11.0} 5(9.8) 6 (12.2)
Atnal fibrllabon, n (%) 5{12.2) 9 {9.0) 3({5.9) 6{122)
Heart failure, i (%) 1{2.4) 4 @.0) 4(7.8) a
Hypercholegeralema, n (%) 11 (26.8) 38 (38.0) 20(39.2) 18(36.7)
AghmaCOPD, n (%) 4 (9.8} 13 {13.0) 6 {11.8) T (143)
Mean number of used drugs, n 9740 10247 95L4.0 10.9£54
Mean number of used AHDE, n A40+09 42B8+10 A44+08 4.2+1.1
Mumber of patients with number of measured AHDs, 0

=2 17 41 18 23

3+4 3 54 30 24

»5 1 5 3 2
Mean DDD of usd AHDs 5409 G4+2.1 6619 6.2+22
Average meaured AHDs of total wsed AHDS (%) Mz 68.2 695 668
Groups used AHDs | n{%)

ACE 15 (36.6) 45 @50} 261(51.0} 19(38.8)

ARBs 22 (53.7) 54 (54.0) 261(51.0} 2B(57.1}

Beta-blockers 30(73.2) &1 61.0) 28(54.9) 33(67.3)

Caloum antagonsts 37 (90.2) £9 {89.0) 47 (92.2) 42 (85.7)

Dhuretics 41 {(100.0) 90 (90.0) 48 94.1) 42 (B5.7)

Other incl. doxazosin 11 (26.8) 45 [45.0) 22 43.1) 23 (46.9)

Shown values are mean with standard deviation. eGFR i shown as median with K3R 25-75 percentile).

ACEI, angiot ensin-comverting enzyme inhibitors; AHD, antihypertensive drug; ARE, angiotensin receptor blocker; CKD-EF, Chronic Kidney Disease Epidemiclogy Collabor ation; COFD,
chronic obstructive pulmonary disease; DDD, defined daily dose; eGFR, estimated glomenular filtration rate; IOR, interguar tile range; Sol, Standard of Care.

“These patients had a previous 24-h ABFM within two weeks prior to the study measurements, meeting hypertension specfications according to the study protocal. However, for the
comparison with their adherence data, an office blood pressure was employed.
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Figure 2 Proportion of patients with resistant hypertension (n%82) at four time points. aOnly
patients with t0, t3, or t6 and t12 are included in this figure.
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Figure 3 SBP and DBP at four time points (n%482). aOnly patients with t0, t3 or t6 and t12 are
included in this figure.
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Figure 4 Adherence rate of antihypertensive drugs at four time points. aOnly patients with tO, t3, or
t6 and t12 are included in this figure.
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Table 2 Change in adherence to antihypertensive drugs between baseline (t0) and 12 months (t12) of

follow-up
Adherent (t0) - Adherent (t0) - Nonadherant (t0) — Nonadherant (t0) —
Adherent (t12) Nonadherent® (t112) Adherent (t12) Nonadherant (t12) P Ix_" (3)]
SaC arm (n=42) n (%) 23 (54.8) 7167} 7{167) 5{11.9) 0086
Intervention+5aC am (n=40) n (%} 27 (67.5) 10Q2.5 10 {25.0) 2 5.0)

n, number of patients; SoC, standard of care; t0, baseling; 112, 12months follow-up.
“Nonadherence is defined as the absence of ane or mare measured antihypertensive drug concentrations in blood used by the patient.
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