1duasnue Joyiny vd-HIN 1duasnue Joyiny vd-HIN

wduosnue Joyiny vd-HIN

s NIH Public Access
I‘E@" Author Manuscript

Rrens®

Published in final edited form as:
Pedjatr Transplant. 2011 May ; 15(3): 245-253. doi:10.1111/j.1399-3046.2010.01453 x.

Health-Related Quality of Life in Pediatric Liver Transplant
Recipients Compared to Other Chronic Disease Groups

ChnstlneA Limbers, PhDL, Katie Neighbors, MPHZ2, Karen Martz, MS3, John C Bucuvalas,
MD#, Thomas Webb, MD, MSC5 James W Varni, PhD5, and Estella M Alonso, MD? on
behalf of the Studies of Pediatric Liver Transplantatlon (SPLIT) Functional Outcomes
Group (FOG)

1 Baylor University, Department of Psychology and Neuroscience, Waco, TX

2 Children’s Memorial Hospital, Department of Pediatrics, Chicago, IL

3 The EMMES Corporation, Rockville, MD

4 Cincinnati Children’s Hospital Medical Center, Pediatrics, Cincinnati, OH

5 University of Cincinnati College of Medicine, General Internal Medicine, Cincinnati, OH

6 Texas A&M University, Departments of Pediatrics and Landscape Architecture and Urban
Planning, Colleges of Architecture and Medicine, College Station, TX

Abstract

This cross-sectional, multi-center cohort study compares the level of health-related quality of life
(HRQOL) of pediatric liver transplant (LT) recipients to children with other chronic health
conditions.

Design and Methods—LT sample included 873 children who survived at least 12 months
following LT. Six chronic disease samples were compiled from numerous studies, including over
800 patients with Juvenile Rheumatoid Arthritis (JRA), type 1 diabetes, cancer in remission,
cardiac disease, end-stage renal disease and inflammatory bowel disease. Generic HRQOL was
measured from both the parental and patient perspective using the PedsQL ™ 4.0 Generic Core
Scales.
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Results—Pediatric LT patients reported better physical health than children with JRA.
According to parents, pediatric LT recipients had better HRQOL than children on renal dialysis on
all domains except school functioning. Across all domains but emotional functioning, pediatric LT
recipients reported significantly lower HRQOL than children with type 1 diabetes. Overall,
pediatric LT patients reported comparable HRQOL to children who had undergone renal
transplantation and patients with cancer in remission.

Conclusions—Pediatric LT patients manifested impaired HRQOL similar to children with
chronic diseases and these data suggest they face ongoing challenges that warrant monitoring and
indicate a need for interventions to improve their HRQOL.
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Introduction

In an effort to identify factors associated with improved outcomes following liver
transplantation (LT), health care providers are increasingly assessing health-related quality
of life (HRQOL) in conjunction with traditional biological outcomes. HRQOL provides a
comprehensive evaluation of a patient’s perceptions of the impact of an illness and its
treatment on their own functioning and well-being (1,2). In situations in which a child is too
young, too cognitively impaired, too ill or too fatigued to complete a HRQOL measure,
HRQOL may be assessed from the perspective of a parent (3).

Generic HRQOL instruments are multidimensional, consisting at minimum of the physical,
psychological (including emotional and cognitive), and social health dimensions delineated
by the World Health Organization (1,4). The use of a generic HRQOL instrument enables
comparisons across chronic conditions and benchmarking with healthy population samples
(3,5,6). While generic HRQOL instruments provide important information for comparisons
across groups, disease-specific measures may enhance measurement sensitivity for health
domains relevant to a particular chronic condition. For example, Weissberg-Benchell et al.
(2010) developed the Pediatric Quality of Life Inventory™ (PedsQL™) 3.0 Transplant
Module for pediatric solid organ transplant recipients (7). In their initial validation study,
which included a sample of 184 pediatric LT patients, the authors reported excellent
measurement properties for the PedsQL™ Transplant Module which encompasses 8 disease-
specific Scales: 1) About My Medicines | (barriers to medical regimen adherence), 2) About
My Medicines Il (medication side effects), 3) My Transplant and Others (social
relationships and transplant), 4) Pain and Hurt (physical discomfort), 5) Worry (worries
related to health status), 6) Treatment Anxiety (fears regarding medical procedures), 7) How
I Look (impact of transplant on appearance), and 8) Communication (communication with
medical personnel and others regarding transplant issues).

Previous studies using generic HRQOL instruments suggest pediatric liver transplant (LT)
recipients manifest lower HRQOL than healthy children (8-17). Recently, in a cross-
sectional study of 873 pediatric liver transplant patients ages 2 to 18 years surviving liver
transplantation at least 12 months (8), we found that pediatric liver transplant patients
evidenced significantly lower generic HRQOL compared to a matched healthy sample, with
the largest differences demonstrated in school functioning. A sub-analysis of the school
functioning items revealed that the greatest deficits for this sample pertained to missing
school for doctor and hospital visits.

There is a relative absence of empirical data, however, on the extent to which the HRQOL
of pediatric LT recipients compares to pediatric patients with other chronic health conditions
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(17). The sample sizes in previous LT studies have been relatively small and for the most
part recruitment was conducted at single centers, thus limiting the statistical power to
potentially find differences between groups (Type Il error rate), and hence decreasing the
generalizability of their findings. Understanding how a large, multi-center pediatric LT
sample functions relative to other individual disease groups is an essential element of
defining key outcomes for the LT population. By identifying domains of functioning that are
similarly impacted across pediatric liver transplantation and other pediatric chronic health
conditions, it may be possible to develop new interventions for pediatric LT patients based
on treatment programs that have been shown to be efficacious in other disease populations
in the domains found to be impaired. Further, such comparisons could help set expectations
for parents and clinicians caring for LT recipients, by describing their level of chronic
medical disability within the context of other more common pediatric diseases.

Consequently, the objective of the present study was to compare the HRQOL of LT
recipients across childhood and adolescence to pediatric patients with other chronic health
conditions that share similar non-categorical characteristics with LT recipients such as, a
history of a major surgical procedure or life-threatening diagnosis, the need for chronic
medications, and disease associated with chronic inflammatory states that may result in
constitutional symptoms of fatigue or diminished physical stamina. The HRQOL outcomes
of children and adolescents with Juvenile Rheumatoid Arthritis (JRA), type 1 diabetes,
cancer in remission, cardiac disease, end-stage renal disease, and inflammatory bowel
disease were compared to a cross-sectional sample of pediatric LT recipients from the
perspective of patients and parents utilizing a widely-used well-validated generic HRQOL
measure, the PedsQL™ 4.0 Generic Core Scales. Pediatric LT recipients were recruited from
the Studies of Pediatric Liver Transplantation (SPLIT) registry, the largest assembled cohort
of pediatric LT recipients in North America. This study includes data from the majority of
children having survived liver transplantation at 22 North American transplant centers
during the past ten years, thus providing a broad perspective of health outcomes in this
population.

Pediatric liver transplant sample

Data collection for the pediatric LT sample was conducted as part of an ancillary study to
the SPLIT registry and included 22 of the registry centers that elected to participate. Patients
from the SPLIT registry at these centers were eligible if they were between 2 and 18 years of
age, were recipients of liver transplantation, and had survived at least 12 months following
transplant. Eligible patients and parents/guardians were also required to be fluent in either
English or Spanish. In addition, children who were not maintaining regular medical follow-
up with their transplant center and recipients of combined organ transplants were excluded.
The study was approved by the Institutional Review Boards (IRBs) at participating centers
and written informed consent was obtained from all parents or guardians, prior to
participation. Assent was obtained as required by individual institutions.

The total pediatric LT sample included 873 children. Child self-report was available for 363
participants and parent proxy-report was available for 869 participants. Both child self-
report and parent proxy-report were available for 359 cases. There were no significant
differences in gender, age at transplant or primary disease between participants and eligible
non-participants (n= 466). Participants were more likely to be White (60% vs. 49%) and less
likely to be Hispanic (15% vs. 24%) compared to eligible non-participants (p=0.0001). For
all participants combined, the average age of the 479 girls (54.9%) and 394 boys (45.1%)
was 8.17+4.43 years. For child self-report, the average age of the 199 girls (54.8%) and 164
boys (45.2%) was 12.49+3.05 years. With regard to race/ethnicity, the sample contained 527
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(60.4%) White non-Hispanic, 129 (14.8%) Hispanic, 130 (14.9%) Black non-Hispanic, 41
(4.7%) Asian/Pacific Islander, 6 (0.7%) American Indian or Alaskan Native, 40 (4.5%)
Other or Missing. The patient’s primary disease was Biliary atresia in 44%, metabolic liver
disease in 15%, fulminant liver failure in 13%, chronic cholestatic disease in 12% and other
diagnoses in 16%. The median interval from transplant to survey was 3.10 (interquartile
range 1.68-5.32) years. Thirty-two percent of the patients had been hospitalized in the
preceding 12 months with a median of five hospital days, (interquartile range 3-12 days).
Graft function was excellent in the vast majority of these patients with 94% having a Total
bilirubin of <1.5 mg/dL and only 13% experiencing an episode of rejection in the 12 months
prior to testing. Serious chronic co-morbidities were uncommon with 1.4% having Diabetes
or glucose intolerance, 0.6% having a calculated glomerular filtration rate (cGFR) (18) of <
60 mI/min/1.73 m2, and only one patient in the sample receiving dialysis.

Selection of chronic disease comparison samples

Procedures

Measures

Six chronic disease samples were compiled from a number of studies which utilized the
PedsQL™ 4.0 Generic Core Scales (19-25), and consisted of over 800 pediatric patients
with a history of JRA, type 1 diabetes, cancer in remission, cardiac disease, renal disease,
and inflammatory bowel disease. Table 1 displays the demographic characteristics of the
samples. Patients from the cited studies were chosen to create comparison samples of
patients that were primarily being managed in an ambulatory setting and who had not had a
recent major surgical intervention, but who had serious chronic health conditions that
required ongoing medical monitoring and/or therapy. The cancer in remission sample
included only patients who had been off cancer treatment (chemotherapy or radiation) for 12
months or greater. The cardiac disease sample included those children who had cardiac
malformations that were judged to have caused at least moderate compromise in cardiac
function and which had been surgically corrected or who were in the process of staged
surgical procedures. Cardiac patients with mild disease that was treated non-operatively and
those with severe, complex disease which was deemed uncorrectable (including single
ventricle anatomy) were not included. Cardiac patients who had undergone cardiac surgery
within the year prior to assessment were also not included since the LT sample had
recovered from the transplant procedure by at least one year. The renal group included 45
patients that had undergone renal transplantation and 51 who had been on dialysis for at
least two months at the time of assessment.

Eligible patient and parent or guardian dyads were recruited during a routine follow-up visit
at their transplant center between 2005 and 2008. The parent/guardian and patient (if age 8
years or older) were instructed to complete one of four age-specific versions of the
PedsQL™ 4.0 Generic Core Scales. Only parents/guardians familiar with the child’s general
functioning were included as proxy respondents for the study. After completing the
questionnaires, the patients continued with the clinical part of the routine visit.

The PedsQL™ 4.0 (Pediatric Quality of Life Inventory™ Version 4.0) Generic
Core Scales—The 23-item PedsQL ™ 4.0 Generic Core Scales encompass: 1) Physical
Functioning (8 items), 2) Emotional Functioning (5 items), 3) Social Functioning (5 items),
and 4) School Functioning (5 items) (6,26). The instructions ask how much of a problem
each item has been during the past one month. A 5-point categorical response scale is
utilized across child self-report for ages 8-18 (0 = never a problem; 1 = almost never a
problem; 2 = sometimes a problem; 3 = often a problem; 4 = almost always a problem).
Items are reverse-scored and linearly transformed to a 0-100 scale (0=100, 1=75, 2=50,
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3=25, 4=0), so that higher scores indicate better HRQOL. The Total Scale Score is
computed as the sum of all the items on the PedsQL ™ divided by the number of items
answered. The Physical Health Summary Score (8 items) is the same as the Physical
Functioning Scale. To create the Psychosocial Health Summary Score (15 items), the mean
is computed as the sum of the items divided by the number of items answered in the
Emotional, Social, and School Functioning Scales. Scale Scores are computed as the sum of
the items divided by the number of items answered (this accounts for missing data). If more
than 50% of the items in the scale are missing, the Scale Score is not computed. This
accounts for the differences in sample sizes reported across Tables 1 and 2.

Statistical analysis—Mean PedsQL™ Scale and Summary Scores were calculated for the
pediatric LT sample and for each chronic disease sample. PedsQL™ Scores between the LT
sample and chronic disease samples were compared using independent samples t-tests. The
overall Type | error rate was maintained at 0.05 by the Hochberg adjustment for multiple
comparisons (27). This adjustment was made separately for child self-report and parent-
proxy report. Effect size as utilized in these analyses was calculated by subtracting the LT
mean from the chronic disease sample mean, and then dividing by the pooled standard
deviation. Effect sizes are designated as small (.20), medium (.50), and large (.80) in
magnitude (28). Statistical analyses were conducted using SPSS Version 16.0 for Windows
(29,30) or the SAS System for Windows, v 9.2 (SAS Institute, Cary, NC).

Figures 1 and 2 present the PedsQL ™ Total Scale Scores, Physical Health Summary Scores,
and Psychosocial Health Summary Scores for the LT sample and the chronic disease groups.
Table 2 displays the comparisons of the subscale scores between the LT sample and the
chronic disease groups.

Juvenile Rheumatoid Arthritis

The LT patients and their parents reported significantly higher physical health than patients
with JRA (child self-report effect size = 0.69; parent proxy-report effect size = 0.43). The
LT patients and their parents reported significantly lower school functioning compared to
patients with JRA (child self-report effect size = —0.33; parent proxy-report effect size =
-0.37).

Type 1 Diabetes

The LT patients self-reported significantly lower overall HRQOL, physical health,
psychosocial health, social functioning, and school functioning compared to pediatric
patients with type 1 diabetes (overall HRQOL effect size =—0.26; physical health effect
size=—0.24; psychosocial health effect size=—0.23; social functioning effect size=0.28;
school functioning effect size=—0.31). In contrast to the self-report results, parents of LT
patients did not report lower overall HRQOL for their children compared to parents of
children with diabetes (effect size = 0.01); however, they did report lower social functioning
and school functioning for their children compared to parents of pediatric patients with type
1 diabetes (social functioning effect size = —0.19; school functioning effect size=0.18).

Cancer Survivors

The mean PedsQL ™ subscale and summary scores reported by the LT patients and their
parents were similar to those reported for patients with cancer in remission. None of the
child self-report or parent proxy-report PedsQL ™ comparisons between the liver transplant
and cancer survivor samples were statistically significant.
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Cardiac Disease

The mean PedsQL ™ subscale and summary scores self-reported by the LT patients were
similar to those self-reported by patients who had cardiac disease. However, parents of the
LT patients reported significantly lower overall HRQOL, physical health, psychosocial
health, emotional functioning, social functioning, and school functioning for their children
compared to parents of patients with cardiac disease (overall HRQOL effect size = —0.27;
physical health effect size=—0.32; psychosocial health effect size = —0.23; emotional
functioning effect size = —0.19; social functioning effect size = —0.33; school functioning
effect size = —0.34).

Renal Transplant

The mean PedsQL™ subscale and summary scores reported by the LT patients and their
parents were similar to those reported for renal transplant patients. None of the child self-
report or parent proxy-report PedsQL ™ comparisons between the liver transplant and renal
transplant samples were statistically significant.

Renal Dialysis

The LT patients self-reported significantly higher overall HRQOL and physical health
compared to pediatric patients on renal dialysis (overall HRQOL effect size = 0.52; physical
health effect size = 0.79). Parents of LT patients reported higher overall HRQOL, physical
health, psychosocial health, emotional functioning, and social functioning for their children
compared to parents of patients on renal dialysis (overall HRQOL effect size = 0.74;
physical health effect size = 0.66; psychosocial health effect size = 0.67; emotional
functioning effect size = 0.56; social functioning effect size = 0.49).

Inflammatory Bowel Disease

The mean PedsQL ™ subscale and summary scores self-reported by the LT patients were
similar to those self-reported by pediatric patients with inflammatory bowel disease, with the
exception of social functioning in which LT patients self-reported a significantly lower score
(effect size=—0.30). Parents of the LT patients reported higher overall HRQOL, physical
health, psychosocial health, and emotional functioning for their children compared to
parents of patients with inflammatory bowel disease (overall HRQOL effect size = 0.38;
physical health effect size = 0.35; psychosocial health effect size = 0.34; emotional
functioning effect size = 0.38).

Discussion

The objective of this study was to compare the HRQOL of pediatric LT recipients to
children with other chronic health conditions that share some similar characteristics to LT
recipients. Examples of shared characteristics include a history of surgical intervention, the
need to take daily medications and the history of having had a life threatening illness. This
comparison begins to define how the health state of the LT recipient fits within the spectrum
of more common and thus familiar chronic health conditions. Defining HRQOL within this
context will help clinicians to better understand the burden of chronic illness for the
pediatric LT recipient.

We found pediatric LT patients evidenced significantly better physical health than children
with JRA from the perspective of both patients and parents. This was not unexpected, since
few LT recipients report pain or physical disabilities, the hallmark symptoms of JRA. Also
as expected, parents and patients agreed that HRQOL across all domains was similar for
liver and renal transplant recipients and that most aspects of health of the LT recipients were
better than that of children on renal dialysis.
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Of interest, both LT patients and their parents reported their level of school functioning was
lower than children with JRA and diabetes, but similar to other chronic illnesses including
patients on dialysis. As noted above, when we compared HRQOL of this cohort to an age,
gender and ethnicity matched sample of healthy children, the LT patients and parents
reported significantly lower functioning across all domains with the largest effect sizes
being in the PedsQL ™ School Functioning Scale (8). This finding is consistent with recent
data from a longitudinal study of 823 pediatric LT patients from the SPLIT research
consortium which reported 34% of patients were receiving special educational services in
school and 20% had repeated a grade, with older participants more likely to have been held
back; missing more than 10 days of school per year was reported by one-third of the LT
sample (31). In the current LT sample, questions related to missing days of school had the
largest impact on the PedsQL™ School Functioning Scale Score. Since this aspect of
HRQOL appears to be a significant issue for patients within all of the six disease categories
we studied, treatment strategies that minimize school absences and resources that support
academic progress, despite absences, would likely improve HRQOL for children with a
wide array of chronic illnesses.

Parents and children in the LT sample and the other chronic disease samples did not always
agree on the level of HRQOL experienced by the child. For the most part, parents reported
outcomes that were slightly lower than what patients reported for themselves, consistent
with findings from other pediatric chronic conditions (3). The notable exception was the
cardiac disease group. The low agreement between the mean subscale values for the child
self-report and parent proxy-report for the cardiac sample may in part be attributed to the
fact that the parent proxy-report sample (n = 222) included 65 parents of children who did
not provide self-report (23). Nonetheless, these parent-child discrepancies are consistent
with both the adult and pediatric literature suggesting information provided by proxy-
respondents is not equivalent to reports by the patient (32,33). For the LT sample, the
intraclass correlations (ICCs) for all sub-scales were in the moderate range, suggesting that
parents’ perceptions were reasonably aligned with their children. Yet, it may be difficult for
parents to assess their children’s function in domains with less observable or more internal
symptoms, such as pain, fatigue and emotional distress. Parents may however, be more
aware of age-appropriate functional expectations and better able to assess when their
children are struggling as compared to their peers. These observed differences demonstrate
the need to evaluate both children’s and parents’ perspectives regarding HRQOL in clinical
practice and clinical trials since their different perspectives potentially provide unique
information.

Across all domains but emotional functioning, pediatric LT recipients self-reported
significantly lower HRQOL than children with type 1 diabetes. This finding stands in
contrast to Taylor et al. (2009) who compared the HRQOL of 55 adolescent LT recipients to
young people with asthma and diabetes and found that LT recipients scored similarly to
these chronic illness groups (17). Similar to pediatric LT patients, children with type 1
diabetes and their families are required to perform a number of daily self-management
behaviors, such as regular blood glucose monitoring, multiple insulin doses, regulation of
carbohydrate intake, and frequent exercise (34). There are well organized support programs
for children with type 1 diabetes that promote clinical management and adherence. In fact, a
number of behavioral interventions have been developed for children with type 1 diabetes
that have shown improvements in treatment adherence (35), coping skills (36,37), and
parent-child communication (38,39). Given the importance of self-management in both of
these populations, and our findings that pediatric LT recipients in the present study self-
reported significantly lower HRQOL than children with type 1 diabetes across multiple
domains, it may be useful for future research to investigate how components of behavioral
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interventions developed for children with type 1 diabetes can be extended to the care of
pediatric LT patients.

In the present study, pediatric LT patients reported comparable HRQOL to children who had
undergone renal transplantation from the perspective of both patients and parents. These
data, combined with findings from a separate study in which pediatric LT patients from the
present sample evidenced significantly lower generic HRQOL than a matched healthy
sample (8), suggest that the HRQOL of pediatric LT patients is more similar to a child with
a chronic health condition than a healthy child. Given these findings, it is recommended that
the measurement of HRQOL in pediatric LT patients should be considered for routine
assessment in clinical practice as this would aid clinicians in addressing both the physical
and psychosocial problems that accompany liver transplantation.

There are a number of limitations to the present study. First, the non-response rates across
the chronic disease comparison samples are not known, which may limit the generalizability
of our findings. For the LT sample, race/ethnicity was the only measurable difference found
in our sample compared to the non-participants (8). Specifically, non-participants were more
likely to be Hispanic. Although the PedsQL™ is available in Spanish, some data collection
centers did not have Spanish speaking staff available for recruiting patients. However, it
should be noted the percentage of Hispanic patients in this sample was similar to that of
pediatric liver recipients listed in the United Network for Organ Sharing (UNOS) registry
for the calendar year of 2006, 15% versus 21%, respectively (www.unos.org). Given that the
chronic disease samples came from an existing database, some of the samples were small
which may have impacted our ability to detect statistically significant group differences. It
should be noted, however, that we presented effect sizes for each comparison and effect
sizes are relatively independent of sample size. Working from an existing database, we were
not able to match the chronic disease samples to the pediatric LT sample on demographic
characteristics; within each chronic disease group, it is also likely that there were patients
with varying disease severities that would be expected to impact HRQOL. Finally, we did
not have data on time since transplant for the renal transplant sample.

In conclusion, pediatric LT patients manifested impaired HRQOL similar to children with
chronic diseases and were more significantly impaired across a number of dimensions for
several conditions. These data suggest pediatric LT patients are facing ongoing daily
challenges that warrant continuous monitoring and indicate the need for innovative
interventions to improve the HRQOL of these patients.
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Hialni

Figure 2. Parent Proxy-Reported PedsQLTM Scores for Liver Transplant Sample and Chronic
Disease Groups

Note: § p<.05, 1 p <.01, * p <.001; Significant differences indicate comparisons between
the pediatric liver transplant sample and other pediatric chronic disease groups; Liver
transplant n = 869, Juvenile rheumatoid arthritis n = 97, Type 1 diabetes n = 310, Cancer
off-treatment n = 94, Cardiac n = 222, Renal transplant n = 45, Renal dialysis n = 50,
Inflammatory bowel disease n = 70.
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Table 1
Characteristics of Comparison Groups
Sample | Gender (Female) | Age (mean+SD)

Liver Transplant
Total 873 55% 8.2+4.4
Self-report 363 55% 12.5+3.0
Juvenile Rheumatoid Arthritis
Total 100 7% 9.5+4.4
Self-report 82 829%™ 10.9+3.8
Type 1 Diabetes
Total 320 54% 12.3£3.9
Self-report 292 54% 12.8+3.5
Cancer Survivors
Total 94 40% 10.1+4.2
Self-report 72 36% 11.2+3.5
Cardiac Disease
Total 223 42% 9.7#4.8
Self-report 157 44% 12.2+3.5
Renal Transplant
Total 45 1196™* 12.8+4.9
Self-report 39 1397 14.0£3.9
Renal Dialysis
Total 51 3906+ 12.5+4.3
Self-report 46 3504 **F* 13.2+3.7
Inflammatory Bowel Disease
Total™**** 70 44.3% 14121

*
6% of sample missing gender information

Fk

27% of sample with missing gender information

Fokk

28% of sample with missing gender information

Fokok

Fokkkk

*
14% of sample with missing gender information

13% of sample with missing gender information

Fokkhkk

All patients had self-reported data
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