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Abstract

This study determined if a SystemCHANGE™ intervention was more efficacious than attention
control in increasing immunosuppressive medication adherence and improving outcomes in adult
kidney transplant recipients during a 6-month intervention phase and subsequent 6-month (no
intervention) maintenance phase. The SystemCHANGE™ intervention taught patients to use
person-level quality improvement strategies to link adherence to established daily routines,
environmental cues, and supportive people. Eighty-nine patients (average age 51.8 years, 58%
male, 61% African American) completed the 6-month intervention phase. Using an intent-to-treat
analysis, at 6 months, medication adherence for SystemCHANGE™ (median 0.91, IQR 0.76—
0.96) and attention control (median 0.67, IQR 0.52-0.72) patients differed markedly (difference in
medians 0.24, 95% CI 0.13-0.30, A< .001). At the conclusion of the subsequent 6-month
maintenance phase, the gap between medication adherence for SystemCHANGE™ (median 0.77,
IQR 0.56-0.94) and attention control (median 0.60, IQR 0.44-0.73) patients remained large
(difference in medians 0.17, 95% CI 0.06-0.33, £=.004). SystemCHANGE™ patients evidenced
lower mean creatinine and BUN at 12 months and more infections at 6 and 12 months. This first
fully powered RCT testing SystemCHANGE™ to improve and maintain medication adherence in
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kidney transplant recipients demonstrated large, clinically meaningful improvements in medication
adherence.

Clinical Trial Registration: NCT02416479.
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1| INTRODUCTION

The high rate of immunosuppressive medication nonadherence (MNA) in kidney transplant
recipients! is associated with poor outcomes and staggering costs of over $33 000 per patient
in the 3 years posttransplant.2:3 Short-term kidney transplant outcomes have improved, yet
long-term outcomes continue to languish, in part due to poor medication adherence (MA).
Numerous systematic reviews and meta-analyses have reported the efficacy of MA
interventions in the acute and chronically ill general population.#-11 Multicomponent
interventions are associated with the greatest effect sizes; however, even with
multicomponent interventions, effect sizes in meta-analyses remain small.” A majority of
interventions, when used, are guided by psychological theories that focus on enhancement of
knowledge through education, attitude through counseling, and behavior through skills
training.*12 Benefits of these interventions are limited and preoccupied with intention and
motivation.12.13 Most transplant intervention studies focused only on motivation and
intention have equally disappointing MA results.14-21

Bronfenbrenner’s Socio-Ecological Model (SEM)23 and Deming’s Plan-Do-Check-Act
(PDCA) model?2 provide the foundation for the SystemCHANGE™ approach, which
harnesses reliable person-centered systems that people have already established—daily
routines, environment, and important others—as possible system-based solutions evaluated
to support MA using person-level quality improvement strategies. The SystemCHANGE™
intervention is implemented at the individual, micro- (immediate environmental setting of
family, peers, health services, workplace), meso- (interrelations between family, health care
provider, employer), and exolevels (outside of the person’s immediate setting but affecting
the functional setting).23

SystemCHANGE™ was developed by incorporating the PDCA cycle into Bronfenbrenner’s
SEM.26 The quality improvement movement, using root-cause analysis, successfully used
the PDCA cycle as a framework improving processes within an organizational system.22 The
SystemCHANGE™ approach applies quality improvement methods at a personal level, not
the organizational system level, using the following steps.?? In the “Plan” step, a problem
such as MNA is defined and possible causes and solutions are hypothesized. During the
“Do” step, MA solutions are implemented. The “Check” step evaluates the results of the
plan and a decision is made about whether MA has been achieved. The “Act” step identifies
what was learned in the “Check” step and further MA solutions are implemented if needed.
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The successful solution is then standardized. An unsuccessful change informs a new PDCA
cycle.

Using the SystemCHANGE™ approach, we guided the individual to conduct a “small
experiment” where we (1) assessed the medication systems (including other people
important for medication taking, eg, spouses, adult children), how the systems influence
medication taking, and possible solutions for improving MA; (2) implemented the proposed
solutions for improving MA; (3) tracked MA data with electronic medication (EM); and (4)
evaluated MA data?42> We found a nearly fourfold greater effect size in a pilot study using
the SystemCHANGE™ intervention to improve immunosuppressive MA compared to
previous adherence interventions.26

The aim of this study was to ascertain whether a SystemCHANGE™ intervention was more
effective than an attention control intervention in increasing immunosuppressive MA in
adult kidney transplant recipients at the completion of a 6-month intervention and a
subsequent 6-month maintenance (no intervention) phase. The hypothesis was that adult
kidney transplant recipients who participated in the SystemCHANGE™ intervention would
have a higher immune-suppressant MA rate than those in the attention control group at both
time points. The exploratory aim was to determine whether the SystemCHANGE™
intervention was more effective in improving health outcomes (eg, creatinine/BUN,
infections, acute and chronic rejections, kidney failure, death). An attention control
intervention, which included providing patient education materials focused on health-related
activities, was designed to make the interventions received by the two groups as similar as
possible except for the SystemCHANGE™ intervention and to provide attention to the
control group to decrease attrition.

2| MATERIALS AND METHODS

2.1

2.2

Study design

The design was a single-blinded (participants), 2-arm randomized controlled trial (RCT)
using repeated measures. Table 1 delineates the study design. The research assistant (RA)
collected demo-graphic information, performed cognitive screening, and provided an EM
cap and bottle. During the 3-month screening phase, all participants used EM to document
MA. Those who were adherent (MA rate of >85%) exited the study. Those with a
documented MA rate of less than 85% were given the opportunity to enter into the
intervention phase of the study where they were randomized to either the
SystemCHANGE™ intervention (treatment) or the attention control intervention (control).
All participants received standard care. Tables 1 and 2 delineate the elements of both
interventions. After the 6-month intervention phase, there was a 6-month maintenance phase
during which there was no intervention.

Setting

Initially, participants were recruited from two transplant centers in the midwestern and
southern United States, namely University of Missouri Healthcare in Columbia, Missouri,
and the University of Tennessee Health Science Center in Memphis, Tennessee. To accrue
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the target sample size more quickly, three additional midwestern transplant centers were
added as recruitment sites: the University of Kansas Medical Center in Kansas City, Kansas;
Barnes Jewish Hospital in St. Louis, Missouri; and St. Luke’s Hospital in Kansas City,
Missouri. Institutional review board (IRB) approval was obtained from the University of
Missouri, University of Tennessee, and St. Luke’s Hospital. The other two centers
determined that no approval was required.

Changes to trial design

The details of the trial design were published previously.2” Two changes to the trial design
occurred. In year 2, three additional recruitment sites were added to achieve the target
sample size as discussed previously. In response to the Data Safety Monitoring Board
(DSMB) the study protocol was amended to include 6-month MA data for attention control
intervention participants in order to identify anyone with very low MA (<0.30) and develop
a plan to miti-gate any associated risks if needed. Fortunately, no attention control
participants experienced a medication nonadherence level below 30%. Based on
recommendations from the DSMB, participant recruitment was stopped in year 3 and target
sample size was changed to 75-80 due to large effects of the SystemCHANGE™
intervention on MA. This increases the chance of a type | error.

Participants

A random sample of participants was obtained from the list of all eligible kidney transplant
centers from the two initial participating centers. When three additional centers were added,
a convenience sampling approach was used. Individuals 18 years of age or older who had
received a kidney-only transplant, self-administered at least one prescribed
immunosuppressive medication taken twice daily with a functioning kidney transplant, were
not in the hospital, and had no diagnosis that would immediately shorten the lifespan were
eligible for participation. In addition, individuals needed to have access to a telephone; the
ability to speak, hear, and under- stand English; the ability to open an EM cap; and have
agreement from the transplant physician and nephrologist to participate in the study.
Individuals were also assessed for cognitive impairment and required to score 4 or greater on
the 6-item Telephone Mental Status Screen Derived from the Mini-Mental Status Exam.28
IRB approval was obtained, and all participants provided informed consent prior to
beginning the study. As directed by the individual institution’s IRB, participants provided
either written or oral consent.

Randomization and masking

Block randomization was used with the project biostatistician pre-paring a computer-
generated list of random arm assignment numbers blocked in balanced groups of four. For
each arm assignment number on the list, an RA trained specifically for that arm
(SystemCHANGE™ or attention control) called the first person on a list of eligible
intervention participants to determine whether he/she was interested in enrolling in the next
phase of the study (the intervention phase). If the participant agreed to enroll in the
intervention phase, he/she was assigned to the arm for which the RA was recruiting, filling
that slot on the randomization list. If the participant did not agree to enroll, the same RA
called the next eligible participant to extend the invitation to enroll. This process continued
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until the enrollment slot was filled. Thus each eligible participant had the same chance of
receiving a call from an RA enrolling for the SystemCHANGE™ arm as of receiving a call
from an RA enrolling for the attention control arm. To minimize bias, patients were not
given information about the nature of the two study arms, and all study personnel used the
terms “SystemCHANGE™ intervention” and “Patient Education intervention” (the attention
control intervention) when describing any pertinent study activities.

2.6 | Training of RAs

Baccalaureate-prepared registered nurse RAs were trained by a SystemCHANGE™ expert
using a detailed procedure manual, simulation, and role for both interventions. The expert
provided the RAs with feedback on performance and retrained them as needed until they
achieved 100% intervention protocol integrity.

2.7 Treatment fidelity

To ensure RA fidelity to both arms, a fidelity protocol checklist was used during all
participant encounters to document key elements of the protocol, including number of
intervention sessions, session duration, length of time between sessions, and intervention
steps. Each element was rated as completed, partially completed, not completed, or N/A.
Field notes were kept for every encounter (participant’s body language, environmental
issues, presence of others in the home) and phone call (background noise, telephone line
distortion, any difficulty hearing by RA or participant).

2.8 | Procedures

To start the 6-month intervention phase, all participants received an in-person visit at
baseline, either at their home or in the transplant clinic, followed by six telephone calls at
months 1 through 6. Those randomized into the SystemCHANGE™ intervention were
coached by the SystemCHANGE™ trained RA in implementing SystemCHANGE™. Study
participants randomized to the attention control group received transplant patient education
guided by the patient education trained RA using healthy living transplant brochures; these
education sessions were provided at the same time points when the SystemCHANGE™
group received SystemCHANGE™ intervention delivery.

The maintenance phase began for both groups following completion of the intervention
phase and continued for an additional 6 months. This phase was designed to examine how
participants maintained MA in the absence of an intervention while continuing to use EM.
All participants were provided compensation during all phases of the study up to $335. All
outcomes were collected by RAs from the participants’ medical record at completion of the
study.

29| SystemCHANGE™ intervention

The SystemCHANGE™ intervention supports patient-designed, RA interventionist-guided,
small experiments using Deming’s Plan-Do-Check-Act cycle to redesign the personal
environmental system and daily health behavior routines. The SystemCHANGE™
intervention began with an in-person visit by the RA where the participant was guided to
assess his or her individual systems including important others who shape medication
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taking, how the personal systems and others influence medication taking routines, and the
individual’s plan for a small “experiment(s)” focused on using the environment for
improving MA. The proposed individual systems’ solutions to improve adherence was then
implemented, adherence data were tracked using EM, and monthly adherence data were
evaluated with the support of the RA. The participant was implementing the small
“experiment”.

Providing MA feedback is the “Check” step of the SystemCHANGE™ intervention.
Feedback reports graphically displayed comparisons of actual medication taking time with
desired time (goal time set by participants). Graphical feedback is used by participants to
evaluate if and when the selected personal system solution is working as a strategy to
improve adherence. If the solution is working, then graphs reflect consistency in the time
medications are taken compared with the goal time. If the graphs do not reflect this
consistency, then participants are encouraged to select another system solution from the list
generated at the first session. Further details on the SystemCHANGE™ intervention have
been previously published.27:29

At the completion of each month during the 6-month intervention phase, participants were
mailed their EM report and contacted by the RA to evaluate their MA, in addition to the
effecttiveness of the implemented solutions. The participants reflected on what they were
learning about their medication taking, how the implemented solution was changing their
MA, and any other changes to medication taking routines that might be needed. If the MA
score remained stagnant or decreased, the RA would encourage the participant to implement
a new solution and evaluate its effectiveness the following month. If MA continued to
improve, or was >85%, the participant was encouraged to continue the same solution.

2.10| Attention control intervention

To increase the retention of the attention control group in the study, both the
SystemCHANGE™ and attention control interventions were designed to deliver exactly the
same amount of time and attention to both groups. The 6-month attention control
intervention involved an in-person visit where the first of six educational bro- chures,
developed by the International Transplant Nurses Society addressing healthy living in
transplant recipients, was reviewed.30 Each subsequent month for 6 months, the RA
contacted the participant to discuss one of the materials. The duration of these interactions
was designed to be equivalent to the SystemCHANGE™ intervention. Attention control
participants continued to use the EM system during this phase.

2.11| Maintenance phase

Both groups entered a 6-month maintenance phase after the active interventions. During this
phase, both groups continued using the EM cap and bottle but did not receive any interaction
with the RA other than their monthly receipt of the study stipend.

2.12| Outcomes

The primary outcome was the average 6-month immunosuppressive MA rate defined as
doses taken on time/total doses as measured by the Medication Event Monitoring System
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SmartCap® (MEMSCap™). Adherence at 12 months was a secondary outcome. The MA
rate calculation method has been previously described but is briefly described here.32 If the
dose of the medication is taken within a 3-hour window (1.5 hours of the prescribed time) a
“0.50” is assigned; if the dose is not taken within the 3-hour window but is taken within a
12-hour window (%6 hours of the prescribed time) a “0.25” is assigned, and if the dose is not
taken within a 12-hour window (£6 hours of the prescribed time, ie, if the dose was missed)
a 0 is assigned (p. 526). Perfect adherence is 1.00 and complete nonadherence is 0.00.
Exploratory outcomes were creatinine/BUN, infections, acute and chronic rejections, kidney
failure, and death. Safety and adverse events were assessed in an ongoing fashion by the
Primary Investigators and a DSMB, which met biannually. Perceived health status, which
reflects people’s overall perception of their health, including both physical and
psychological dimensions, was measured by one question, “How is your health in general?”
Respondents selected excellent, very good, good, fair, poor, or very poor. The question has
good reliability and validity.33

Statistical analysis

Sample size and power calculations were based on comparing expected immunosuppressive
MA rates of participants in each group at the completion of the 6-month intervention.2” We
expected a mean MA difference of 0.10 based on our pilot study findings and the literature
and assumed an effect size (standardized mean difference) of 0.70 based on a conservative
estimate from our pilot work. Based on an alpha of 0.05, 86 participants (43 per arm)
provided 90% power to detect this effect with a two-sample #test.

Statistical analyses were carried out using CRAN R (RStudio 1.0.136) and SAS 9.4. The
primary analysis was conducted using an intention-to-treat approach. Participants who
dropped out for any reason (eg, death, stroke, started dialysis, could not follow protocol)
prior to the 6-month time point were assigned an adherence score of 0. We compared the 6-
month adherence rates for the two groups first using a two-sided Wilcoxon-Mann-Whitney
test, then with a linear regression model that included participant race (white, nonwhite),
marital status (married, not married), perceived health score, and perceived social support as
covariates. Adherence rates at 12 months were compared in the same way.

In a secondary analysis, we assessed the MA patterns in both the SystemCHANGE™ and
attention control groups to determine when the intervention became effective (eg, what
“dose” is needed) and examine the pattern of decay in MA over time, throughout both the
intervention and maintenance phases, for both groups. Using a mixed model with a random
participant intercept to account for clustering, we modeled monthly MA as a function of
group, a linear time slope, and a group-by-slope interaction.

Exploratory outcomes (eg, creatinine/BUN, infections, acute and chronic rejections, kidney
failure, death) were analyzed using frequencies and means. Creatinine and BUN were
categorized into low, high, or normal ranges.
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Role of the funding source

The funder of the study had no role in study design, data collection, data analysis, data
interpretation, or writing of the report. The corresponding author had full access to all the
data in the study and had final responsibility for the decision to submit for publication.

3| RESULTS

Patients were enrolled between January 12, 2015 and April 14, 2017. Of 1096 persons
contacted for participation, 580 (52.9%) agreed to participate and 438 (75.5%) completed
screening. Figure 1 delineates the flow of participants in the study and reasons for follow-up
losses. Of those who completed screening, 281 (64.2%) were adherent and excluded from
the study. In total, 156 (35.6%) patients were nonadherent and assessed for eligibility for the
intervention phase of the study. A total of 130 participants were randomized, 65 into
SystemCHANGE™ and 65 into attention control. After randomization, 25 participants in
SystemCHANGE™ and 16 in the attention control groups declined to participate in the
study. Consequently, 89 participants were enrolled in the study. During the 6-month
intervention phase, 5 withdrew from the study (3 from SystemCHANGE™ and 2 from the
attention control intervention), yielding a sample of 84 (94% retention) for the 6-month
intervention phase analysis. The 6-month maintenance phase was completed by 73
participants (82% retention).

Table 3 delineates baseline sample demographics of patients randomized into the
interventions (n = 89). The average age was 51.8 years (standard deviation [SD] 10.5) with
58.4% (n = 52) male and nearly two-thirds African American (61%, n = 54). Marital status
differed somewhat between the two groups and was included as a covariate in the regression
analysis. Baseline MA scores were comparable between the two groups.

Table 4 compares SystemCHANGE™ and attention control intervention MA scores at the 6-
month intervention and 6-month maintenance phases. Using an intent-to-treat analysis, at the
completion of the 6-month intervention phase, mean MA for SysttemCHANGE™ (median
0.91, interquartile range [IQR] 0.76-0.96) and attention control (median 0.67, IQR 0.52—
0.72) patients differed markedly (difference in medians 0.24, 95% confidence interval [CI]
0.13-0.30, P<.001). Similar results were found at the conclusion of the 6-month
maintenance phase, with MA for SystemCHANGE™ (median 0.77, IQR 0.56-0.94) and
attention control (median 0.60, IQR 0.44-0.73) patients remaining meaningfully different
(difference in medians 0.17, 95% CI 0.06-0.33, £=.004). In a “completers” analysis, where
only those with MA data at the end of the 6-month intervention phase were compared, MA
for SystemCHANGE™ (median 0.93, IQR 0.78-0.96) and attention control (median 0.68,
IQR 0.55-0.79) patients again differed widely (difference in medians 0.25, 95% CI 0.14—
0.30, P<.001). Likewise, in a “completers” analysis at the end of the 12-month maintenance
phase, MA for SystemCHANGE™ (median 0.77, IQR 0.56-0.94) and attention control
(median 0.60, IQR 0.44-0.73) patients remained substantially different (difference in
medians 0.17, 95% CI 0.06-0.33, A< .001).

Table 5 delineates the regression model results for adherence at 6 and 12 months.
Controlling for marital status, race, and perceived health, membership in the intervention
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group was associated with an estimated 20% higher MA at 6 months and 16% higher at 12
months (P< .001).

Figure 2 depicts the pattern of MA over the course of the study including both intervention
and maintenance phases using a random intercept model. Initially, a model with both a
random intercept and random time slope were both fit, but the random time slope was
deemed unnecessary due to its small variance. A group-by-time interaction was considered,
but due to a strong similarity in the de- caying trends in the SystemCHANGE™ and
attention control groups (SC slope —0.0056; PE slope —0.0056), the interaction term was
dropped.

Figure 3 shows the means and frequencies for creatinine, BUN, and infections. Only 3 acute
and chronic rejections, no kidney failures, and one death occurred during the study so these
data are not presented. No adverse events were reported during this study.

4| DISCUSSION

This is the first fully powered RCT designed to test the SystemCHANGE™ intervention to
improve and maintain MA in kidney transplant recipients, an exemplar population of
chronically ill adults. Study sample MNA rates were consistent with prior reports in the
kidney transplant population.! Immunosuppressive MA improved dramatically during the
first month of the SystemCHANGE™ intervention and was sustained through the 6-month
intervention. The improvement was sustained until month 12 of the maintenance phase,
which has not been achieved in other MA intervention studies with kidney transplant
patients.21:34

This shows the potential to deliver the intervention less frequently; perhaps once in the
clinical setting followed by less frequent, periodic “boosters” delivered over the telephone or
by a smartphone application though the frequency of these must be further tested, perhaps
using adaptive interventions, multiphase optimization strategies (MOST), and Sequential
Multiple Assignment Randomized Trial (SMART) designs.

The SystemCHANGE™ intervention is an innovative approach because it moves away from
blaming the patient for poor MA. Rather than focusing on education and motivation, the
SystemCHANGE™ intervention taught patients to use person-level quality improvement
strategies to link adherence to established daily routines, environmental cues, and supportive
people. This is consistent with other multi- component intervention studies that have
improved MA in transplant recipients.3%:36

Consistent with the theoretical framework, successful SystemCHANGE™ solutions
involved changes in the environment that supported MA. Successful solutions involved
setting cell phone alarms and placing medications next to objects in the environment of daily
routines such as close to the coffee pot, television remote control, toothbrush, or car keys.
Other people in the environment who may “touch” the medication taking processes were
also involved in supporting the solutions. Ultimately, medications were in the right place at
the right time so that medication taking was effortless.
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The SystemCHANGE™ approach involves a key component of using MA data from EM to
develop and track solution effectiveness. Though EM alone has shown marginal success in
improving MA,37 when combined with SystemCHANGE™ the medication execution taking
and timing details provide actionable information for improvement and effectiveness
tracking.38

The MAGIC study findings are clinically meaningful. The difference between the median
MA score of the SystemCHANGE™ group (0.91) and the attention control group (0.67) at 6
months is 0.24. This means for an individual with the common MNA pattern of taking the
morning dose on time and the evening dose late, using our previously published approach
for scoring twice daily dosed medications, this translates into taking the morning dose on
time and the evening dose on time.# Another common MNA pattern is missing medications,
particularly in the evening.2733 An improvement in MA score of 0.24 can be translated into
a clinical improvement of not missing a dose that was previously missed every other day.
This same clinical significance holds for the 12-month maintenance endpoint where the
difference between the median MA score of the SystemCHANGE™ group (0.77) and the
attention control group (0.60) at 12 months is 0.17.

The SystemCHANGE™ intervention also appeared to produce robust effects when delivered
by different RAs. During the MAGIC study due to RA attrition, four different RAs delivered
SystemCHANGE™ without any observable fluctuation in study participants’ involvement in
SystemCHANGE™ activities. Training was provided as previously described and all
SystemCHANGE™ participants received 100% of the “dose” of the SystemCHANGE™
components. Although there was variation in timing of the 6 monthly intervention “doses”
that ranged from 100% at baseline to a low of 62% at month 5, this variation did not have an
impact on the efficacy of the intervention. This observation further supports the
consideration of an intervention with less frequent intervention and instead, periodic
boosters, which enhances sustainability. The MAGIC study had very high participant
retention rates for a 12-month study. There are several possible explanations. Both groups
received a $20 monthly gift card throughout the phases. Additionally, the RAs developed
relationships with the participants through the home visit and monthly phone calls during the
intervention phase. Although payments are not clinically practical, the collaborative
relationship between providers and patients can be established and maintained.

The MAGIC study sample was 61% African American, which is much higher than the
overall kidney transplant population. The 2017 United Network of Organ Sharing national
data indicate that only 27% of individuals receiving a kidney transplant were African
American.3! In contrast, the sample was similar to national data on other demographics such
as gender, and of note, nonwhite ethnicity, a risk factor for immunosuppressive MNA. Thus,
generalization of the MAGIC study results is particularly important in regard to this high-
risk group as well as being beneficial for individuals who may be at lower risk but still
struggle with MA.1

This study was not powered for clinical outcomes; however, the trends for renal function for
the SystemCHANGE™ group were in the anticipated direction, which is consistent with
other studies testing MA intervention to improve outcomes.3%:3% With immunosuppressive
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MA,, recipients may be at higher risk for infections due to increased immune- suppression.
This trend also seemed to be supported by our data.

The study has several limitations including the low intervention recruitment rate, the use of
EM, and the amount of in-person visit time. Recruitment was planned to see how many
MNA participants would accept the intervention. This step resulted in a pool of willing
participants who evidenced poor MA at the same rate usually observed in our prior work and
the literature. The dropout rate was nearly identical between groups, which indicates lack of
participant interest in addressing MA rather than intervention intensity. The EM was used
because it provides critical actionable MA details of initiation, implementation (medication
taking and timing), and persistence, which guided development of successful MA
SystemCHANGE™ solutions.*? The EM may have influenced MA though the first month of
MA data during the screening phase was dropped to reduce the Hawthorne effect.
Additionally, the attention control intervention cannot be considered standard of care.
Consequently, the effect of the intervention may in fact be larger than that measured in the
study when compared to standard care with no EM monitoring. To reduce in-person visit
time, future alternatives should be explored including delivery by videoconferencing
technology, video self-instruction, and/or lay providers, reducing clinical staff
implementation burden.*!

In conclusion, the SystemCHANGE™ intervention is efficacious for improving
immunosuppressive MA for adult kidney transplant recipients. Improvement occurs within 2
months upon intervention initiation with sustained improvement over the 6 months of
intervention and 6-month of maintenance. Outcomes also appear to trend in the direction of
improvement. This robust intervention could be applicable to other patient populations and
dosing regimens. However, the efficacy in other populations must be tested. The next study’s
goal will be to test effectiveness of the intervention in kidney transplant recipients in the
clinic setting.
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FIGURE 1.
Participant flow diagram

Intervention Phase
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e Electronic monitoring use not consistent
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Random intercept model of SystemCHANGE™ and patient education interventions. AC,

attention control group; SC, SystemCHANGE™ group

Am J Transplant. Author manuscript; available in PMC 2020 April 23.

Condition
—— AC

- sC



1duosnuey Joyiny 1duosnuepy Joyiny 1duosnuepy Joyiny

1duosnuey Joyiny

Russell et al.

Participant Outcomes

Page 17

25-
©
=
‘£20-
®
i
O 15 .
1.0
; 2 3
Study phase
30-
=
|
m
20-
: 2 3
Study phase
20 201 201
4.
| =
12 157 151 151
[0
o
5 10+ 10- 10-
©
0
| 1n iR
N || o -, -
1 2 1 2 3 1 2
Number of Infection Episodes Number of Infection Episodes Number of Infection Episodes
Study phase 1 Study phase 2 Study phase 3
FIGURE 3.

Patient outcome data. AC, attention control group; SC, SystemCHANGE™ group. Study
Phase 1 was baseline; phase 2 was 6 mo and phase 3 was 12 mo. There are two depths of
shaded areas in the upper figures. The 95% confidence interval bands are displayed as
shaded area around each line. Lightly shaded areas pertain to the line that is closest. In both
trend plots, the dotted line and the solid lines are close enough to each other such that each
line’s shaded area overlaps to form the darker shaded areas
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