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Reducing renal function deterioration by
means of increasing medication
adherence, improving
immunosuppressive drug exposure and
supporting a healthy lifestyle - an
implementation study
Published: 04-06-2018
Last updated: 13-01-2025

We hypothesize that implementation of the new post-transplantation program will result
in:&nbsp;- Decreased renal function decline (improved graft survival)- Improved medication
adherence- Improved tacrolimus exposition- Improved feeling of…

Ethical review Positive opinion
Status Recruiting
Health condition type -
Study type Interventional

Summary

ID

NL-OMON20914

Source
NTR

Brief title
RRFD study

Health condition

Renal transplantation Immunosuppressants Medication adherence e-Health Patient
participation

Sponsors and support

Primary sponsor: Leiden University Medical Center, Leiden, The Netherlands
Source(s) of monetary or material Support: Astellas Pharma, Leiden, The Netherlands
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Intervention

Outcome measures

Primary outcome

Reduced deterioration of kidney function: slope of renal function during 2 years lower in
subgroup with >95% compliance than in subgroup with <80% compliance.

Secondary outcome

Secondary study parameters

Compliance 
Improved compliance: number of missed doses at baseline versus number of missed doses
during participation (mean compliance from start to end of participation, measured through
the Sensemedic smart medication dispenser). 

Dried Blood Spot/AUC’s
- Variation in AUC (stability: every 6 months)
- Feasibility DBS (patient experiences /hospital logistics)

Clinical
- Kidney function (preferably via iohexol clearance, unless contra-indication or decline of use
by the patient)
- Biomarkers renal function/kidney damage (serum creatinine, creatinine clearance)
- Proteinuria (via urinary albumin/creatinine or protein/creatinine ratio)
- Blood pressure measurements / number antihypertensive drugs => blood pressure
measurements: in the hospital 3 times in 15 minutes with intermeasurement gaps of 5
minutes (the mean of the second and third measurement will be calculated). At home
patients will measure their blood pressure once a week on their own chosen scheduled day:
two times measurement in the morning hours and two times measurement in the evening
hours.
- BMI (weight hospital) / Waist-hip ratio

Immunological
- Donor Specific Antibodies (Venapuncture)
- Immunological biomarkers 

Diabetes / cardiovascular
- HbA1c => incidence / regulation of diabetes (venapuncture)
- - PWV => cardiovascular (by nurse)
- Cardiovascular events (cerebral / cardial / peripheral) (from EHR)

Life style
- Dietary pattern with regard to sodium, saturated fat, purine-rich, fructose ( 24 hour-urine
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(sodium, urea) and diet module 
- Activity (via questionnaires and pedometer (optional)

Psychological 
- Study participants will be asked to fill out the below mentioned questionnaires at baseline
and thereafter at 12 months and 24 months (study end). The below mentioned
questionnaires are combined in one file. Satisfaction (Renal Treatment Satisfaction
Questionnaire)
- Transplant related psychological parameters (worry about loss of transplant, feeling of guilt
regarding donor, Transplant Effects Questionnaire)
- Generic assessment scale for chronic condition self-management (PiH, Partners in Health
Scale: Petkov et al., 2010 
- Personal beliefs about kidney disease and medicine intake (IPQ-short form: Broadbent et al.,
2006; Beliefs about Medicines Questionnaire: Horne et al., 1999(18)) 
- Short questionnaire on current health status (EQ5D);
- Quality of life (KDQOL SF)
- Life style behaviour regarding psychical activity (Squash questionnaire;
Gezondheidsenquête CBS 2011)
- Dutch translated Immunosuppressant Therapy Barrier Scale
- Dutch translated Immunosuppressant Therapy Adherence Scale 

Process-evaluation
- Experience of nephrologists and patients at 12 months and 24 months (end of trial). 
o Questionnaires / interview patients => boundaries / stimulators / experiences
o Questionnaires / interview healthcare professionals => boundaries / stimulators /
experiences
- Logging => Frequency of Medical Dashboard use, what has been looked at / what is
registered (blood pressure, body weight) during Medical Dashboard visits? 
- Feasibility of Dried Blood Spot monitoring
Other parameters 
- Calcium, phosphate, PTH, vitamin D => Bone parameters
- Hemoglobin => cardiovascular risk
- Uric acid => risk of gout

Study description

Background summary

Rationale
Over the last decades, novel immunosuppressive drug regimen have significantly reduced
the incidence of acute graft rejection episodes after kidney transplantation. However, long-
term graft survival has not improved concomitantly. The main causes of late graft loss are
death with graft function (dominated by cardiovascular disease) and chronic allograft
dysfunction (dominated by a complex interplay between immunological and non-
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immunological causes). The key of new technological and scientific developments is to
enhance personalized treatment regimens in order to meet each patient’s specific health
needs. 

Objective
For this purpose we plan to develop and introduce a personalized multi component care
program aimed at prevention or postponement of progressive deterioration of kidney
functioning. Recently, a medical dashboard (a ‘Shared Care Record’ to which all kidney
patients and their treating physician(s) have access) was implemented in our regular
outpatient care, including: 1. laboratory results, 2.results of self-monitoring by the patient
regarding blood pressure, body weight and 3. e-coaching to optimize communication
between patients and doctors. Using the medical dashboard is expected to increase patients’
active participation in their care. In addition to the general medical dashboard, we plan to
offer study participants the following: 
• Improving (both intentional and non-intentional) compliance of patients by (a) improvement
of knowledge and skills of the patient, (b) improving motivation, (c) offering practical tools,
and (d) improving communication skills of involved health care practitioners 
• Medication review by outpatient pharmacy 
• Use of Dried Blood Spot Technology for at-home based eAUC-monitoring (to obtain optimal
immunosuppressive drug exposure)
• Option of participation in a life-style program (exercise / nutrition)
• Additional medical dashboard features, being a personal care plan addressing personal
goals and concerns regarding compliance and optional e-modules that support patients in
adopting and maintaining a healthy life-style.

Study design
Single center implementation study.

Study population
Renal transplant recipients, > 1 year post kidney(-pancreas) transplantation, CKD-EPI > 25
ml/min and using long-acting calcineurin-inhibitors. We target to include at least 100
patients.

Intervention
In addition to regular care, we will implement a program offering Dried Blood Spot monitoring
of immunosuppressive drug exposure (AUC) at home, pharmacist led medication reviews,
immunosuppressive medication reminders and a multicomponent lifestyle program aimed at
improving cardiovascular renal profile. 

Baseline measurement
Two months before the start of the intervention, baseline data concerning adherence will be
collected through electronic monitoring of medication intake by using a smart dispenser
(Sensemedic). 

Main study parameters / endpoints
All participants will be followed during 2 years. The primary endpoint is reduction in renal
function deterioration. Secondary endpoints are improvement of compliance to
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immunosuppressive medication, the feasibility of Dried Blood Spot home-blood sampling and
clinical (biomarkers of renal function/damage, blood pressure and weight), immunological,
cardiovascular, lifestyle and psychological parameters. Furthermore a process-evaluation will
be performed. 

Nature and extent of the burden and risks as well as benefits associated with participation 
The burden includes
- 2 pulse wave velocity measurements, one at baseline and one after 24 months.
- 2 iohexol measurements, one at baseline and one after 24 months. For these
measurements, iohexol is injected through a Venflon. Within 4 hours from injection, 4 blood
samples are taken. If possible, the iohexol measurement at baseline will be performed
parallel to hospital AUC measurement. 
- 3 additional AUC measurements by means of a Dried Blood Spot (DBS) procedure. Per DBS
measurement, 3 capillary punctions need to be performed at home over the course of 3
hours.
- Completing questionnaires at baseline, 12 months and 24 months. 
Concerning benefits:
- Patients receive 2 medication reviews aimed at improving understanding of and satisfaction
with their medication 
- Patients have the option to participate in a lifestyle intervention program
- Patients need to spend less time in the hospital, as the hourly blood drawings for
determination of tacrolimus exposition (AUC) can now be performed at home
- Due to the more frequent performance of the AUC measurements at home, tacrolimus dose
can be optimized 
- Patients receive reminders to take their immunosuppressive medication

Study objective

We hypothesize that implementation of the new post-transplantation program will result in: 
- Decreased renal function decline (improved graft survival)
- Improved medication adherence
- Improved tacrolimus exposition
- Improved feeling of patient autonomy, with increased patient satisfaction.
- Reduced (cardiovascular) co-morbidity / mortality

Study design

All outpatient clinic visits take place at the LUMC
Frequency: every 3 months (according to standard care)
Medical checks: according to standard care

Extra care of study group:
- Medication review
o By pharmacist (once a year)



6 - Reducing renal function deterioration by means of increasing medication adherenc ... 6-05-2025

- Offering practical tools for medication intake (stepwise introduction). 
o Medication box
o Daily automatic reminder
o Warning in case medication has not been taken within 4 hours from regular time. 

- Life style support (optional)
o Activity monitor and/or
o Diet journal and/or
o Support by lifestyle coach and/or
o Urine analysis
- AUC-monitoring by means of Dried Blood Spot measurements
o Every 6 months

Clinical visits at nephrologist
o See above: guided by information from the medical dashboard, the following subjects will
be discussed.
o Results
o At home measurements 
o Medication

Visits at research nurse (t=0, t= 1 year and t= 2 years) 
o At the same time as outpatient clinic visit (with nephrologist)
o T= 0 year: 
Performing medical checks 
Discussing medication on the basis of the Medical Dashboard 
Electronic Blistering: 
• Explanation (return blisters, do not throw away)
• Distribution of medication (at hospital pharmacy)

o T= 1 year: performing medical checks o T= 2 year: performing medical checks

Visit to clinical pharmacist
o In month 10 and month 25: medication review.
o At same days as regular visits 

Visit to lifestyle coach
o One face to face contact for every participant to discuss importance of cardiovascular renal
risk profile for survival of graft; what can be done to improve/maintain current profile? 
o Patients themselves decide whether or not they like to use (part of) the lifestyle
intervention. Follow-up appointments will be video consults. (maximal 3 reimbursable hours a
year for a coach)

Intervention

There are 3 interventions:
1. Interventions to help improve compliance
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2. At home monitoring of immunosuppressive drugs
3. Lifestyle program (optional)

1. Improvement of compliance (stepwise additional effect of different tools): 
o App with medication alarm (MedApp)
o Medication review via pharmacist
o Feedback when medication is administered four hours too late through smart medication
dispenser (Sensemedic).

2. Monitoring of immunosuppressive drugs
o Via Dried Blood Spot technology technique (in the first place measurement of tacrolimus,
but measurement of other immune suppressive therapy is also possible)

3. Lifestyle modules (optional) with/without support
o Nutrition
o Physical Exercise

Contacts

Public
P.J.M. van der Boog
Leiden
The Netherlands
(+31) (0)71 52 60803
Scientific
P.J.M. van der Boog
Leiden
The Netherlands
(+31) (0)71 52 60803

Eligibility criteria

Inclusion criteria

- > 1 year after kidney(-pancreas) transplantation
- Follow-up visits take place in LUMC
- Creatinine clearance (CKD-EPI > 25 ml/min)
- Immunosuppressive regimen based on tacrolimus* 
* Based on equivalence, in standard care both short-acting tacrolimus (Prograf twice daily
dosing) and long-acting tacrolimus (Advagraf once-daily dosing) are prescribed. In order to
compare results concerning AUC’s (by Dried Blood Spot technology) and compliance, patients
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taking short-acting tacrolimus will be switched to long-acting tacrolimus.
- Sufficient mastery of Dutch
- Access to and capacity to use the internet.
- Availability of a mobile phone (necessary for receiving messages from smart medication
dispenser)
- Informed consent

Exclusion criteria

- No internet access
- Creatinine clearance (CKD-EPI ≤ 25 ml/min)
- Insufficient knowledge of Dutch language
- Known previous allergic reaction to iodine and/or contrast fluid, as this potentially may
trigger an allergic reaction after intravenous iohexol admission.

Study design

Design

Study type: Interventional

Intervention model: Other

Allocation: Non controlled trial

Masking: Open (masking not used)

Control: N/A , unknown

Recruitment

NL
Recruitment status: Recruiting

Start date (anticipated): 01-02-2017

Enrollment: 100

Type: Anticipated

Ethics review

Positive opinion
Date: 04-06-2018
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Application type: First submission

Study registrations

Followed up by the following (possibly more current) registration

ID: 50600
Bron: ToetsingOnline
Titel:

Other (possibly less up-to-date) registrations in this register

No registrations found.

In other registers

Register ID
NTR-new NL7051
NTR-old NTR7256
CCMO NL58000.058.16
OMON NL-OMON50600

Study results


