Liver Transplantation
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Background. Rapid excess weight gain and metabolic complications contribute to poor outcomes following liver trans-
plant care. Providing specialist lifestyle intervention with equitable access is a challenge for posttransplant service delivery.
Methods. This study investigated the feasibility of a 12-wk telehealth delivered lifestyle intervention for liver transplant
recipients (randomized controlled trial with a delayed intervention control group). The intervention included 14 group ses-
sions facilitated by nutrition and exercise specialists via video streaming telehealth and participants used their own devices.
Feasibility was assessed across session attendance, the adequacy, acceptability, and confidence with the telehealth tech-
nology and adherence to diet (Mediterranean Diet Adherence Score). Secondary pooled analysis of effectiveness was deter-
mined from changes in quality of life and metabolic syndrome severity score. Results. Of the 35 participants randomized,
dropout was 22.8% (n=8) and overall session attendance rate was 60%. Confidence with and adequacy of home tech-
nology was rated high in 96% and 91% of sessions, respectively. Participants randomized to the intervention significantly
improved Mediterranean Diet Adherence Score (2-point increase [95% confidence interval, 1.5-3.4] versus control O point
change [95% confidence interval, —1.4 to 1.2]; P=0.004). Intervention (within group) analysis found the intervention sig-
nificantly decreased the metabolic syndrome severity score (-0.4 [95% confidence interval, —-0.6 to -0.1] P=0.01), and
improved mental health-related quality of life (2.5 [95% confidence interval, 0.4-4.6] P=0.03). Conclusions. A cardio-
protective lifestyle intervention delivered via telehealth is feasible for liver transplant recipients and may improve access to

specialist care to support metabolic health and wellness after transplant.

(Transplantation Direct 2021;7: e667; doi: 10.1097/TXD.0000000000001118. Published online 4 February, 2021.)

Liver transplant restores lives; however, rapid excess
weight gain and related metabolic complications negatively
impact long-term outcomes.! Optimizing cardiometabolic
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health for solid organ transplant recipients is crucial for
improving survival,! but to date, clinic-based weight loss
programs have generally appeared ineffective for liver
transplant recipients (LTRs).?
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The Queensland Liver Transplant Service services a vast
geographical area, more than twice that of Texas. Telehealth
options are an obvious means of delivering services to LTRs
who live remotely from their transplant center,® as well as
offering greater flexibility for those unable to attend the hos-
pital because of work or other commitments. There is also
evidence of the benefits of providing telemedicine options
for outpatient care of complex conditions,* as well as keen
interest from LTRs themselves for this model of care,’ but the
safety and acceptability of remote support for lifestyle inter-
vention remains untested.

There is substantial evidence that improving diet quality, in
particular a Mediterranean dietary pattern, has cardioprotective
benefits for chronic disease®; however, given the unique meta-
bolic disruption observed in LTRs,! investigation of the benefits
in this population remains warranted. Exercise capacity and
muscle strength of LTRs are significantly lower than age- and
sex-matched people without solid organ transplant.”” We have
shown that although activities of daily living increase posttrans-
plant, LTRs are apprehensive about exercise safety,’ with vigor-
ous activity not initiated, even years after transplant.'’ Although
exercise capacity and body composition can be improved in
LTRs with combined nutrition and exercise intervention,'!
these programs typically rely on frequent face-to-face contact
to access specialist support, resulting in poor attendance®!! and
unintentionally perpetuating inequalities in healthcare access.

In view of the changing landscape of service delivery, the
primary aim of this study was to assess the safety and feasibil-
ity of telehealth delivery of a 12-wk cardioprotective lifestyle
intervention (Mediterranean-style eating pattern and exercise
prescription). The secondary aim was to assess the prelimi-
nary effectiveness of the intervention (versus usual care) on
metabolic syndrome, diet quality, fitness, and health-related
quality of life.

STUDY DESIGN

This pilot study was a randomized controlled trial, with
a delayed-intervention control group, conducted at a tertiary
hospital in Brisbane, Australia, between September 2017 and
April 2018 (LIFE study; Australia and New Zealand Clinical
Trials Register: ACTRN12617001260314). The Metro South
Health Human Research Ethics Committee approved the
study (HREC/17/QPAH/208), and all participants provided
written informed consent.

PARTICIPANTS

All eligible LTRs scheduled for a medical outpatient review
during the recruitment period (September 2017-January
2018) were sent a letter, followed by a telephone call, notify-
ing them of the study, and inviting them to participate. LTRs,
who did not have scheduled appointments during the recruit-
ment period but resided locally (within a 100-km radius of the

Clinical Trial Registry: Australia and New Zealand Clinical Trials Register:
ACTRN12617001260314.
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clinic), were similarly invited to attend an appointment with
the investigators. The study was described as an opportunity
to pilot a new telehealth service delivery model, not as a trial of
a treatment related specifically to their personal health status.
LTRs were eligible if they met the following inclusion criteria:
>6 mo postliver transplant; expected survival >1 y; and with
current access to a device with a camera or computer hard-
ware with internet access and a webcam. Exclusion criteria
were: LTRs with dietary restrictions, where in Mediterranean-
style diet (MedDiet) is contraindicated; physical condition
whereby exercise training would be inappropriate; deemed
unsafe to participate by their hepatologist; or non-English
speaking and unable to read English. Participants completed a
health history questionnaire to screen for any cardiovascular
or musculoskeletal conditions. Patient medical records were
also reviewed, and any potential participant that had a con-
traindication to exercise training was referred to their trans-
plant specialist for a decision regarding inclusion/exclusion.

STUDY GROUPS

Following baseline data collection, participants were ran-
domized (2:1) to the intervention (MedDiet+E) or delayed
intervention control (CON-DI) arm, using a computer-
generated randomization sequence (REDCap Research
Management System), stratified for sex, by the trial coordi-
nator (research team blinded) (see Figure 1). Randomization
ratio was designed to support greater number of participants
being exposed to the intervention being assessed for feasibility.

Participants allocated to the intervention arm (MedDiet+E)
received a 12-wk, telehealth group-based exercise, and dietary
intervention. The intervention was informed by our previous
telehealth coaching program,'?> and consumer engagement.’
All intervention sessions were delivered via synchronous
videoconferencing streamed to participants remotely in real
time, via a secure internet platform hosted by the tertiary
health service (CISCO Tanberg C20, Advanced Encryption
Standard-128). Participants received a workbook containing
information on goal setting, the MedDiet, exercise training
heart rate targets, resistance training exercises, and telehealth
troubleshooting advice, along with a MedDiet recipe book and
a “starter pack” of food products (Supplementary Material,
SDC, http://links.Iww.com/TXD/A309). Participants received
an aerobic stepper (Kmart Australia Limited, Australia),
resistance TheraBands (Weechee, China), and an exercise mat
(Kmart Australia Limited, Australia).

Before the group-based telehealth sessions, partici-
pants completed individual telehealth assessments with an
Accredited Practicing Dietitian (APD; approximately 45 min)
and Accredited Exercise Physiologist (AEP; approximately
60min), which included screening for musculoskeletal limi-
tations.” Following the individual sessions, participants
received weekly group-based telehealth sessions alternating
between APD-delivered diet education sessions (30-45 min,
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FIGURE 1. Study Schema: Face-to-face screening and assessments performed by health practitioners before randomization into either
MedDiet+E (intervention) or CON-DI. Baseline telehealth monitored outcomes were then collected from both groups before 12-wk RCT phase,
in which MedDiet+E received the telehealth delivered program and CON-DI received usual care. Both groups repeated telehealth monitored
outcome measures at wk 12. CON-DI then went on to receive the telehealth intervention for 12wk followed by another repeat telehealth
monitored outcome assessment on completion. CON-DI, delayed intervention control; MedDiet+E, Mediterranean diet + exercise Intervention

group; RCT, randomized controlled trial.

6 sessions total) and AEP-delivered exercise training sessions
(45-60 min, 8 sessions total). Over the 12-wk program, par-
ticipants received a maximum of 14 telehealth contacts. A
variety of days and times were available for group sessions
including an “after-hours” option. If participants were unable
to attend an APD telehealth session, then a telephone review
was offered; telephone sessions were not offered for missed
AEP telehealth sessions. Participants received up to 3 text mes-
sages between telehealth sessions (opt in/out process based on
participant preference) that provided diet and exercise con-
tent and motivational tips (Table S1, SDC, http:/links.lww.
com/TXD/A309). Prerecorded online education content on a
private YouTube channel, such as short videos with exercise
tips, exercise sessions, and recipe demonstrations, for viewing
outside of appointment times was available. Email reminders
were sent with links to online content at various times during
the program.

Participants were educated on MedDiet principles to
improve diet quality (Supplementary Material, SDC, http:/
links.lww.com/TXD/A309). No specific advice was pro-
vided on calorie restriction. Participants were recommended
to increase their physical activity to a minimum of 150 min
moderate-to-vigorous aerobic activity per week plus muscle
strength training on 2 d per week, consistent with national
guidelines'* (see Supplementary Material, SDC, http:/links.
lww.com/TXD/A309). The group-based exercise sessions
involved aerobic and resistance exercises using the equipment
provided. The telehealth sessions allowed the AEP to monitor
and modify exercises in real time allowing both participants
and practitioners to provide immediate feedback. At the end
of each session, participants received advice on achieving their
exercise goals along with an individualized exercise prescrip-
tion to complete unsupervised until the next exercise session
(see Supplementary Material, SDC, http:/links.lww.com/
TXD/A309).

Participants randomized to the CON-DI arm received
usual care over the first 12 wk, which included routine care
from their treating physician(s). Structured allied health sup-
port is not usual care beyond 3-mo posttransplant. CON-DI
participants received the same MedDiet+E telehealth program
after completion of the week 12 data collection (see Figure 1).

OUTCOME MEASURES

Feasibility and Safety
A number of indicators were used to assess feasibility:
recruitment rate (% of eligible patients;); APD and AEP

sessions completed (%), retention rate (%) and reasons for
attrition and missing data; staff-reported adequacy of tech-
nology (yes/no) at the completion of each session; partic-
ipant-rated confidence with using technology (1 “not at all
confident” to 10 “very confident”) and adequacy of their tech-
nology (1 “not at all adequate” to 10 “completely adequate”)
at the completion of each session. A participant was deemed
“lost to follow-up,” if there was no response to 3 phone calls
and 3 email requests from the research team to reschedule a
missed appointment. Any adverse events that occurred dur-
ing telehealth sessions were recorded. Participants were asked
to report their perception of safety while exercising at each
session (patient reported; yes/no) and any previous adverse
events between sessions were recorded.

Secondary Outcomes

Data on secondary outcomes were collected at baseline and
12 wk (and at 24 wk in CON-DI arm) for dietary adherence,
exercise capacity, quality of life, and metabolic syndrome.

Dietary adherence was assessed using the Mediterranean
Diet Adherence Screener (MEDAS), with a possible score
ranging from 0 to 14 points (higher scores indicate greater
MedDiet adherence). LTRs are advised to avoid alcohol after
liver transplant so although still included in the survey, a
score of 0 was anticipated for the alcohol component of the
score. A 2-point increase in MEDAS score was deemed clini-
cally significant.!® Proportion of participants meeting cutoff
for each food group criteria in the MEDAS tool was deter-
mined before and after the intervention. In addition, to assess
for any unintended consequences on dietary costs, the cost
of dietary intake was estimated at each time point (methods
and data in Supplementary Material, SDC, http://links.lww.
com/TXD/A309).

Exercise capacity was assessed using the 6-min walk test
(6MWT)."” At baseline, the test was conducted on a 10-m
track within an indoor corridor, following a standardized
published protocol.'” A premeasured piece of string marked
the 10-m track and turn around points. The trained clini-
cian used a lap counter and calculated the number of meters
walked to the nearest 10 m. Participants practiced using the
lap counter during the baseline test and were provided with
the test script, string, lap counter, and stopwatch for repeat
home testing.

Trained health professionals performed clinical and func-
tional assessments at the baseline face-to-face clinic appoint-
ment on all participants. During this appointment, participants
were instructed on how to perform each assessment at home
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and were provided with written instructions and links to
online tutorials. Equipment to conduct all functional meas-
ures was provided. Self-measured baseline clinical and func-
tional assessments were requested to be undertaken by all
participants at home, unsupervised, within 1 wk of baseline
clinic assessment (Figure 1). Results were recorded and sent to
investigators via email or verbally transcribed at the next tel-
ehealth appointment. Reliability of home-based assessments
compared with clinician-measured assessments in this group
have been previously reported.!® At week 12, all participants
repeated self-measured clinical and functional assessments.
CON-DI arm participants repeated home-based assessments
again at week 24 (postintervention). At each time point, par-
ticipants received up to 3 phone call reminders to complete
home-based assessments.

Clinician-assessed body weight (SECA scales Robusta 813,
Hamburg, Germany) was recorded to the nearest 0.5kg.
Participants used their own personal scales for home-based
weight assessment (various brands, not recorded). Waist cir-
cumference was measured midway between the lower rib mar-
gin and iliac crest, to the nearest 1 cm. Identical tape measures
were provided to all participants. Height was measured (once
only) with a wall-mounted stadiometer." Clinician-assessed
systolic and diastolic blood pressure were performed seated
(after at least Smin resting) using Welch Allyn Cerner Vital
Signs Monitor with an appropriate size cuff. An average of 3
measures were taken and recorded to the nearest 1 mmHg.
Participants were instructed to either use home blood pres-
sure machines (if available) or attend a local pharmacy to
have blood pressure performed by a pharmacist (various
brands, not recorded). Home- or pharmacy-based blood
pressure readings were taken twice on the same arm, with at
least 1 min between readings after sitting quietly for a mini-
mum of 5§ min. If a >5 mmHg difference between the first
and second reading was observed, a third measure was taken.
Participants reported all BP results and investigators calcu-
lated the average. Blood samples were collected at partici-
pants’ local pathology center after an overnight fast (at least
8h). Participants returned to the same pathology center for
each blood collection. A metabolic syndrome severity score
(MetSSS) was calculated.?®

Health-related quality of life was assessed using the 12-item
Short Form Health Survey (SF-12v2).2! Summary physical
(physical component score 12) and mental (mental compo-
nent score for SF-12v2) components were constructed using
the standard SF-12 version 2,?? with a higher score indicated
better quality of life.

Statistical Analysis

Data are presented as mean (SD) or median (interquartile
range [IQR]) after assessing for normality. Demographic data,
clinician-derived anthropometric, and blood pressure data
and clinical characteristics of participants at baseline were
compared between MedDiet+E and CON-DI arms. All sub-
sequent clinical data analyzed for the randomized controlled
trial (RCT) and pooled (within intervention group) analysis
included patient-derived prepost data. Between-group dif-
ferences in change scores at 12 wk were examined using
ANCOVA adjusting for baseline value of the outcome.

As a secondary exploratory analysis, data from imme-
diately preintervention and immediately postintervention
in the MedDiet+E (ie, baseline and wk 12) and CON-DI

www.transplantationdirect.com

(ie, wk 12 and 24) arms were pooled to assess the clini-
cal impact of the intervention exposure in all participants.
Within-group comparisons were conducted using paired
t-tests or Wilcoxon signed rank tests. One outlier in the
intervention group was removed for all waist circumference
analyses (recorded as 31 cm decrease in waist circumference
and deemed implausible). Linear regression was performed
to identify predictors of change in dietary adherence. All
analyses were intention-to-treat, in which missing data
were imputed using last observation carried forward?* or
the mean value where in baseline data was missing (9%).
Statistical significance was reported where P<0.05, and all
analyses were performed using SPSS (Version 25.0, New
York, IBM Corp.).

RESULTS

Recruitment

Of the 131 LTRs eligible to participate, 35 (26%) enrolled
in the study and were randomized to the intervention
(MedDiet+E n=23) or control (CON-DI n=12) groups; rea-
sons for refusal are shown in Figure 2. Recruited participants
were 21-70 y of ages and primarily male (71%), which was
the representative of a typical Australian transplant popula-
tion.?* Participants were a median of 4 (IQR, 2-6) y posttrans-
plant, with 9 (26%) living in regional areas (>50 km from
metropolitan transplant center). There were no clinical differ-
ences between study groups in baseline demographic, clinical,
or anthropometric variables, except for total cholesterol and
low-density lipoprotein cholesterol, which were ~25% lower
in the control group (Table 1).

Attendance, Attrition, and Missing Data

Of the 35 participants randomized, 8 participants
(22.9%) withdrew (n=2) or were lost to follow-up (n=6)
during the RCT phase (Figure 2) after completing an average
of 1 session each for nutrition and exercise. An additional 4
CON-DI arm participants withdrew during their interven-
tion phase. The participants who completed the interven-
tion participated in an average of 4.3 1.8 dietetics sessions
(71% of the 6 intended) and 4.1 +2.2 exercise sessions (52 %
of the 8 intended). Overall, 21% of data for outcome meas-
ures was missing (22% for the MedDiet+E group and 18%
for the CON-DI group). Most missing data were due to attri-
tion or participants not completing online questionnaires or
tests at home with missing data for 9% of baseline clinician
measures versus 30% of home-based follow-up measures.
Based on type of measure, the highest proportions of miss-
ing data were for blood tests (29%), physical function tests
(21%), and blood pressure measurements (17%), followed
by anthropometry, MEDAS score, and quality of life score
(each 15%).

Technology Access and Connectivity

Audio/visual “dropouts” or connection errors occurred in
20% of sessions (44/212 sessions) but only ever impacted an
individual within a group (where in the remainder of group
remained unaffected) and was not related to connection type.
Staff-reported technology was adequate for 90% of the ses-
sions. Participants rated >8 of 10 for their confidence level
with home technology in 96% of the sessions and for ade-
quacy of the technology in 91% of sessions.
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[ Enrollment ]

Eligible (n=131)

Declined to participate (n=96)
+ Unable to be contacted (n=31)
« Time poor (n=27)

* Unwell (n=11)
» + Healthy lifestyle already (n=11)
« Technology issue (n=6)
« Too far (n=1)
* Other (n=9)
Randomized (n=35)
v
r v
MedDiet+E [ Allocation ] CON-DI
Intervention (n=23) Delayed Intervention Control (n=12)
: |
« Lost to follow up (n=5)
RCT Ph =
« Withdrew (n=2), no reason given ase Lost to follow up (=1)
| |
Commence delayed intervention (n=11)
Complete Study (n=16) [ Week 12 ]
Dropout (n=4, all withdrew)
* Social stressors (n=1)
Phase 2 « IBD (n=1)
+ Depression (n=1)
* No reason given (n=1)
[ Week 24 ] Complete Study (n=7)

FIGURE 2. Consort diagram. CON-DI, delayed intervention control; MedDiet+E, Mediterranean-style diet + exercise intervention group.

Safety

Five participants (14%) required clearance from a trans-
plant specialist to commence exercise. One patient was deemed
unsuitable for exercise because of uncontrolled hypertension.
There were no study-related adverse events. No participant
reported feeling unsafe while exercising.

Dietary Adherence

There was a greater improvement in the MEDAS in the
MedDiet+E compared with CON-DI group (2.4 [1.5, 3.4] ver-
sus 0.1 [-1.4, 1.2], P=0.004; Table 2) with mean adherence
score reaching 7.7+2.5 by end of study in the MedDiet+E
group. Additionally, there was a greater proportion meeting
at least a 2-point increase in score in the MedDiet+E group
compared with CON-DI at 12 wk (14 of 23 [61%] versus
1 0of 12 [8%], P<0.001). Cost analysis revealed the daily cost
of dietary intake was not different from before to during the
intervention (data not shown, see Supplementary Material
results, SDC, http://links.lww.com/TXD/A309).

Effectiveness
RCT Intention-to-treat Analysis

There was no difference between groups for change
in anthropometry, clinical, or functional endpoints

preintervention to postintervention (Table 2). A statistically
and clinically meaningful improvement in the mental compo-
nent summary score in the MedDiet+E group (49.7+9.2 to
52.6+7.9) versus the CON-DI group (50.5+8.3 t0 48.3+9.1)
was observed, whereas no differences were observed between
groups for the physical component of quality of life.

Preintervention and Postintervention—Pooled Analysis

Table 3 summarizes the within-group intervention changes
on clinical, biochemical, and functional outcomes. From pre-
intervention to postintervention, there was a significant reduc-
tion in waist circumference (-1.9 [IQR, -3.8 to —=0.1] cm), body
mass index (0.5 [IQR, 0.8 to —0.1] kg/m?) and MetSSS (-0.4
[IQR,-0.6 to —0.1]) and an improvement in mental component
summary score (+2.5 [IQR, 0.4-4.6]). A significant improve-
ment was also observed in diet quality with an increase in
the MEDAS score (6 points [IQR, 4-7] versus 8 points [IQR,
6-10], P < 0.001; Figure 3), with 19 participants (54%) achiev-
ing a clinically significant increase of at least 2 points.

Linear regression analysis was performed to predict change
in MEDAS based on demographic variables. Female gender
significantly predicted change in MEDAS (F (1, 33)=4.287;
P=0.046), but there were no significant relationships with
age (P=0.487) or time since transplant (P=0.586). There was
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Demographic, anthropometric and clinical characteristics
of participants at baseline

MedDiet+E

CON-DI intervention

(n=12) (n=23)
Sex, male (%) 10 (83%) 15 (65%)
Age,y 50 (15) 51 (15)
Years since transplant 31[1,10] 4(2,0)
Weight, kg 87.0 (22.1) 81.0(17.8)
Body mass index, kg/m? 29.2 (8.4) 27.6 (8.4)
Waist circumference, cm 102 (94) 97 (14)
Systolic blood pressure, mmHg 138 (14) 133(18)
Diastolic blood pressure, mmHg 85 (9) 83 (10)
Glucose, mmol/L 6.0 (1.6) 5.4(0.8)
Total cholesterol, mmol/L 3.8(1.2 4.9(0.9)
Triglycerides, mmol/L 1.1(0.5) 1.3(1.0)
LDL cholesterol, mmol/L 2109 3.0(0.9
HDL cholesterol, mmol/L 1.3(0.4) 1.3(0.4)

Data are mean (SD) for continuous variables or median [IQR] if not normally distributed. Data
for clinician-measured weight, body mass index, waist circumference, and blood pressure are
presented. Missing data for glucose (n=7), total cholesterol (n=29), triglycerides (n=48), LDL
cholesterol (n=9), and HDL cholesterol (1=9).

CON-DI, delayed intervention control; HDL, high-density lipoprotein cholesterol; 1QR, interquar-
tile range; LDL, low-density lipoprotein cholesterol; MedDiet+E, Mediterranean diet + exercise
Intervention group.

a significant positive correlation between change in MEDAS
and attendance at dietary sessions (r=0.478; P=0.018). When
examining the aspects of the MedDiet that changed in response
to the intervention, more individuals achieved the criteria,
compared with baseline, for the amount of olive oil (P=0.001),
fish (P=0.039), commercial sweets/pastries (P=0.008), nuts
(P=0.004), and Sofrito (P=0.039) consumed (Figure 4).
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DISCUSSION

In this pilot study, we demonstrated for the first time that
a telehealth-delivered diet and exercise intervention is accept-
able and safe for LTRs and may effectively target cardiometa-
bolic risk factors and improve mental components of quality
of life. LTRs enrolled in this study successfully used a range
of personal technologies to video link with clinicians for indi-
vidualized and group sessions for diet and exercise support,
and both LTRs and staff found telehealth delivery for diet and
exercise a highly acceptable method of receiving care.

Telehealth attendance to group sessions was acceptable
(50%-70%) albeit lower for exercise sessions compared with
dietary sessions, and similar rates for telephone coaching pro-
grams tested in other conditions.'>*’ An intervention with a simi-
lar style of remote exercise supervision achieved 83 % attendance
in a cardiac rehab setting.?* The lower attendance rate observed
in this trial compares with other lifestyle interventions in LTRs,
which have achieved only 15%-37% face-to-face attendance.'*’
Although participants could dial in to a dietary session from
practically any location (eg, at work, or while away on holidays),
participating in an exercise session requires additional prepara-
tion around the practicalities of exercising such as appropriate
location, clothing and footwear, and access to exercise equip-
ment. These barriers, common also for face-to-face exercise ses-
sions, remain relevant for telehealth exercise appointments.

The program focused on diet quality as a targeted cardio-
vascular risk factor. The relatively low MEDAS score at base-
line and lack of dietary pattern change in the control group
indicates that, without specialized support, communities fol-
lowing a Western-style diet are unlikely to naturally adopt
this cardioprotective dietary pattern after liver transplant.
Diet quality improved after telehealth, similarly to other face-
to-face interventions in Australian cohorts?®*?’ with >50% of
participants achieving >2-point increase in MEDAS score.

Dietary, anthropometric, clinical and functional outcomes for control and MedDiet+E intervention groups

Control (n=12) Intervention (n=23) Control Intervention
BL vs wk 12 BL vs wk 12
BL Week 12 BL Week 12 estimated marginal estimated marginal
mean (SD) mean (SD) mean (SD) mean (SD) means (95% Cl) means (95% Cl) P

Mediterranean diet (MEDAS) 6.0 (2.1) 59(3.2) 5.3 (1.4) 7.7 (2.5) -0.1(-1.4,12 4(15,3.4) 0.004
Waist circumference (cm) 101 (18) 100 (18) 97 (14) 94 (12) —O 5( —4.8,3.7) —45( ~7.6,-1.5) 0.132
Weight (kg) 86.3 (21.4) 86.3 (21.6) 80.7 (18.1) 79.0 (17.3) 115,17 -1.8(-2.9,-0.6) 0.061
Body mass index (kg/m?) 28.6 (8.3) 28.6 (8.3) 27.5(5.5) 26.8 (5.3) .0(-0.5,0.5) -0.6 (-1.0,0-3) 0.050
Systolic blood pressure (mmHg) 134 (15) 131 (12) 131 (17) 128 (16) —2 3 (-9.2,4.7) —2.8(-7.8,2.2) 0.901
Diastolic blood pressure (mmHg) 84 (11) 83(9) 82 (12 81 (11) -0.9(-4.3,2.5) -0.9(-3.3,1.6) 0.985
Glucose (mmol/L) 59(1.4) 55(1.0) 5.4(0.7) 4(0.7) -2.4(-0.7,0.2) -0.1(-0.4,0.2 0.491
Total cholesterol (mmol/L) 3.9(1.1) 4.0 (1.0 4.7 (0.8 .6(0.8) —0 0(-0.2,0.1) —O 1(-0.2,0.0) 0.570
Triglycerides (mmol/L) 1.1(0.5) 1.6 (1.6) 1.3(0.9 .3(0.7) 4(-0.2,1.0) 0(-0.4,0.4) 0.247
LDL (mmol/L) 2.1(0.8) 2.1(0.8) 2.9(0.8 .8(0.6) —0 2( —0.4,0.0) 0(-0.1,0.1) 0.124
HDL (mmol/L) 1.2(0.3) 1.2(0.3) 1.2(0.5) .3(0.4) .0(=0.1,0.1) 1(0.1,0.1) 0.531
MetSSS 2.8(2.3) 2.2 (2.3) 2.1(1.8) 5(1.7) —0 5(1.1,0.0 —0 7( 1.1,-0.3) 0.625
6-min walk test (m) 436 (83) 425 (71) 448 (139) 465 (125) —15 (=71, 41) 9 (-22,60) 0.323
PCS-12 39.8 (7.5) 42.7 (8.4) 48.0 (8.1) 49.3 (8.0) 1(2.7,5.0 .2 (-0.6,4.9) 0.681
MCS-12 50.5(8.3) 48.3(9.1) 49.79.2) 52.6(7.9) —2 0(-5.4,1.4) .8(0.3,5.2) 0.026

Data are mean (SD) and estimated marginal means for change in endpoints.
Bolded P values represent statistical significance.
4Comparison of change between groups using ANCOVA adjusting for baseline values.

BL, baseline; CI, confidence interval; HDL, high-density lipoprotein cholesterol.; LDL, low-density lipoprotein cholesterol; MCS-12, mental component score for SF12v2; MEDAS, Mediterranean Dietary

Adherence Screener; MetSSS, metabolic syndrome severity score; PCS, physical component score.
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Intervention (within group) analysis of anthropometric, clinical and functional outcomes preintervention and postinter-

vention (n=35)

Preintervention Postintervention Mean difference (95% Cl) P
Waist circumference (cm) 98.0 (15.0) 96.2 (14.7) -1.9(-3.8,-0.1) 0.032
Weight (kg) 82.6 (19.3) 81.2(19.2) -1.3(-2.3,-0.3) 0.011
Body mass index (kg/m?) 27.8 (6.5) 27.3(6.6) -0.5(-0.8,-0.1) 0.009
Systolic blood pressure (mmHg)® 131 (15) 129 (15) -1.8(-5.5,1.8) 0.311
Diastolic blood pressure (mmHg)® 82 (11) 81 (10.0) —1 6 (-3.7,0.6) 0.150
Glucose 4(0.8) 5.4(0.8) .0(-0.2,0.1) 0.833
Total cholesterol (mmol/L)® 5(1.0) 45(1.0 .0(-0.2,0.1) 0.642
Triglycerides (mmol/L) 4(1.2) 12(1.2) —O 2(-0.4,0.0) 0.056
LDL (mmol/L)? 6(0.8) 2.6 (0.8 .0(-0.2,0.1) 0.814
HDL (mmol/L) 2(0.4) 1.3(0.9) .0(0.0,0.1) 0.735
MetSSS 2(1.9 1.8(1.9 —O 4(-0.6,-0.1) 0.014
6-min walk test (m)° 440 (119 463 (108) 23 (-17,62) 0.248
PCS-12 46.6 (8.4) 481 (7.4) .5(-0.6,3.5) 0.135
MCS-12 49.8 (8.6) 52.3(7.6) .5(0.4,4.6) 0.028

Data are mean (SD) for the intention-to-treat population.

Bolded P values represent statistical significance.

“Pre and postintervention compared using Wilcoxon signed rank test for most variables /.
"Data was normally distributed and dependent t-tests were used.

Cl, confidence interval; HDL, high-density lipoprotein cholesterol.; LDL, low-density lipoprotein cholesterol; MCS-12, mental component score for SF12v2; MetSSS, metabolic syndrome severity score;

PCS, physical component score.

Adopting a MedDiet outside of the Mediterranean region has
its challenges,’*3* but with appropriate support, we found the
MedDiet was an acceptable strategy to improve diet quality
in an Australian liver transplant population.** The acceptabil-
ity of the MedDiet pattern in Western societies and to what
degree of adherence to “traditional” MedDiet principles is
necessary for clinical effect is an ongoing scientific debate.*
Nonetheless, with increasing clinical interest in shifting
dietetic services to facilitate more cardioprotective diet pat-
terns in liver clinics,*® considerations of multicultural patient
groups are a welcome development to better translate the evi-
dence for MedDiet effectiveness for those living outside of the
Mediterranean.*»*”*8 Importantly, this study indicated a shift
to a greater Mediterranean style of eating could be done in a
cost-neutral manner, reflecting the results of cost effectiveness
evaluations in other Australian settings.**0

*ik

MEDAS score
s

Pre intervention Post intervention

FIGURE 3. Mediterranean Diet Adherence Screener (MEDAS) scores
(out of possible 14) preintervention and postintervention (n=35)
**P<0.001, Wilcoxon signed rank test.

Despite no specific advice regarding calorie restriction, after
exposure to the intervention, participants experienced a reduc-
tion in body mass and waist circumference, as is consistent
with other MedDiet trials.*** This improvement was the main
factor driving the improvement of MetSSS in the pooled analy-
sis, along with a trend to improvements in serum triglyceride.
This aligns with results from short term** and larger, long-
term (>12 mo) studies of the MedDiet.>'* In highly supported
environments, an improvement in metabolic syndrome with
adherence to MedDiet has been demonstrated for other solid
organ transplant recipients.* This study is the first to demon-
strate preliminary data for cardiometabolic benefit related to
telehealth delivered dietary support for LTRs. In addition, a
service such as this which engages consumers in the codesign,’
highlights the value that health and social support can have on
improving mental components of quality of life.*”

In the absence of specific clinical guidelines for posttrans-
plant exercise prescription, the study targeted general health
prescription'* and included bouts of moderate and vigorous-
intensity aerobic exercise and resistance exercises. The exer-
cise sessions with telehealth supervision were safe, with no
adverse events in well-screened participants. This is consist-
ent with previous work showing specialist-prescribed exer-
cise is safe before*®* and after transplant.!»?3%5! Although
in-person supervised exercise can lead to significant improve-
ments in fitness and global strength with low dropout, it has
been shown that a significant proportion of patients (45% in
a recent study) are unable to participate because they live too
far away from their transplant center.’? This study provides
support for greater investment in telehealth care, particularly
in settings like Australia, where centralized specialist services
have vast geographical outreach.

The study recruitment rate of 25% was similar to other
studies of transplant recipients where in telephone recruit-
ment was linked with upcoming clinic visits*® and was repre-
sentative of the typical demographics of the transplant service.
However, a greater uptake may be desired if rolled out into
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FIGURE 4. Proportion of participants meeting the criteria for individual Mediterranean Diet Adherence Screener components (n=35) *P<0.05;
**P<0.01. To achieve a score for each question, participants were required to (1) use olive oil as the main source of fat for cooking, (2) include
>4 tablespoons of olive oil a d, (3) include >2 servings of vegetables a d, (4) include >3 pieces of fruit per d, (5) include <1 serve of red meat
or sausages per d, (6) include <1 serve butter/cream per d, (7) include <100mL of sugar-sweetened beverages per d, (8) include >3 serves
of legumes/pulses per wk, (9) include >3 serves of fish or shellfish per wk, (10) include <8 commercial sweets/pastries per wk, (11) include >3
serves of nuts a wk, (12) preferentially consume chicken, turkey, or rabbit instead of veal, pork, hamburger, or sausage, and (13) prepare >2 or
more meals per wk seasoned with sofrito (sauce of tomatoes and onion, garlic, or leek, sautéed in olive oil).

usual care. Time since transplant may impact recruitment as
Krasnoff et al'' achieved almost twice the recruitment rate
when they invited patients within 2 mo of transplant. LTRs
from our center have indicated they want support early after
transplant,” and this may prevent excess weight gain within
the first 6 mo posttransplant.!’ This feasibility study was
offered to patients as a pilot of new service delivery, rather
than a direct personal care need. It is likely that uptake may be
greater if eligible LTR are offered to link with telehealth ser-
vice before hospital discharge. Studies of diet and exercise for
weight reduction are typically burdened with dropout rates of
20%-40% due to high demands on time and behavior changes
of participants.*>** Across the limited number of studies that
have tested diet and exercise interventions in LTRs, all within
supervised clinical settings, dropout rates have ranged between
25% and 40%.'** It was an important observation for feasi-
bility assessment that dropout rates of this study were similar
or better than for those interventions delivered face to face.

Relying on remote monitoring of outcomes is an ongoing
dilemma for telehealth services. In this study, missing data were
mostly related to participants not completing or reporting their
home-based assessments within the required time frame. This was
despite online data entry, alleviating the need for postage or clinic
attendance. Investing in partnerships with LTRs and highlighting
the value of their participatory role in their posttransplant care
is a cultural shift that may improve confidence and participation
in self-monitoring. Modest financial incentives have been shown
to facilitate health behavior changes such as increased walking
in solid organ transplant recipients, and although this is not a
traditional strategy, it is an example of how to improve LTRs
engagement with health monitoring and reporting.*

Other lessons from this study were that adequate orienta-
tion of patients to the technology was crucial to ensure confi-
dence and literacy in an unsupervised setting, as was training
of clinical staff to troubleshoot technical connection issues in
real time. This requires diversion of some staff time to tech-
nology-related tasks. Modeling has indicated that although
eHealth delivery modes for dietetic intervention have a cost to
establish, the recurring costs are lower than face-to-face care.*
In addition, qualitative analysis from participants indicated

that the cost savings to patients through reduced travel time
and lost work hours associated with face-to-face appointments
were highly valued.>* Experience with rapid disruptions to tel-
ehealth delivery of care during the COVID-19 pandemic®” is
likely to drive demand for this transition for many services.

A strength of this study is the LTR codesign of the interven-
tion.’ We were able to demonstrate clinical benefit with greater
convenience and no perceptible increase in cost for LTRs, with-
out sacrificing the rapport and trust that comes from engaging
with a specialist center.’* Inclusion of LTRs from regional and
metropolitan areas captured the feasibility of telehealth con-
nections across a range of locations. Recent experiences with
Covid-19 disruptions to service delivery reflected the experi-
ence of this study whereby the cost of or access to technol-
ogy is rarely a barrier to engaging with telehealth, however
reliable and strong internet connection can at times be an
issue for rural communities in Australia. Although the study
participants were broadly representative of our typical patient
cohort, results may not be generalizable to other transplant
centers. Participants were not severely metabolically impaired
at baseline, and metabolic outcomes were only evaluated short
term. Although metabolic benefit of the Mediterranean diet has
been demonstrated within 12 wk in other studies,*** larger,
long-term studies in more specific populations, are needed to
adequately address the potential metabolic confounders on
clinical complications such as steroid use, nutritional status,
and excess weight gain early posttransplant. Implementation
processes that assist uptake of services in the peritransplant
phase, before patients returning to competing life commit-
ments, may be beneficial to enhance adoption.

CONCLUSION

Telehealth delivery of diet and exercise facilitated sessions
that target cardiometabolic risk factors in LTRs is safe and
feasible; however, remote outcome monitoring remains a
challenge for some patients. Using technology to disrupt tra-
ditional service delivery models may improve access of care
and may be one strategy for supporting metabolic health and
wellness of LTRs.
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