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Most children with sickle cell disease (SCD) today survive into adulthood. Among emerging adults, there is a marked
increase in acute care utilization and a rise in mortality, which can be exacerbated by not establishing or remaining in
adult care. Health care transition programs are therefore essential to prepare, transfer, and integrate emerging adults in
the adult care setting. The Six Core Elements of Health Care Transition, created by the Center for Health Care Transition
Improvement, define the basic components of health care transition support as follows: (1) transition policy, (2) tracking
andmonitoring progress, (3) assessing transition readiness, (4) planning for adult care, (5) transferring to adult care, and
(6) integrating into adult care. Programs that implement the Six Core Elements have experienced significant declines in
care abandonment during adolescence and young adulthood and higher early adult care engagement. Most of the core
transition activities are not currently reimbursable, however, posing a challenge to sustain transition programs. Ongoing
studies are investigating interventions in comparative effectiveness trials to improve health-related quality of life and
reduce acute care utilization among emerging adults with SCD. Although these studies will identify best practices for
health care transition, it is also important to define how the transition outcomes will be measured, as no consensus
definition exists for successful health care transition in SCD. Future research is needed to define best practices for health
care transition, systematically assess transition outcomes, and revise payment models to promote sustainability of
health care transition programs.

Learning Objectives

• Review the evidence of unfavorable health outcomes due to
poor transition to the adult care process for individuals with
sickle cell disease

• Describe the current health care transition models and in-
terventions for adolescents and young adults with sickle cell
disease

• Describe the components of a health care transition program
for emerging adults with sickle cell disease

Clinical case
A 13-year-old girl with sickle cell anemia is seen for a hematology
health-maintenance visit. She went lost to follow-up between the
ages of 3 and 13 years, and now resumes longitudinal sickle cell care
after being referred from an emergency department (ED). The urine
dipstick has 31 protein and the serum creatinine is 0.7 mg/dL. The
24-hour urine discloses proteinuria (5 g/24 hours) and the renal
biopsy reveals focal segmental glomerulosclerosis. She initiates
lisinopril but fails to refill the prescription when her home supply
ends because she and her mother did not understand the directions to
refill the medication. She is recommended hydroxyurea but only
initiates it at age 14 years after an acute chest syndrome event with
acute kidney injury (serum creatinine, 4 mg/dL). Her kidney function
improves but she develops hypertension. She initiates chronic
transfusions and hydroxyurea is discontinued. Over the subsequent 4 years,
she receives monthly transfusions, albeit missing appointments

and averaging transfusions once every 5 to 6 weeks. She initiates
subcutaneous deferoxamine and labetalol and continues lisinopril,
all with suboptimal adherence. At age 18 years, an appointment
with an adult provider is made. Her laboratory results disclose: a
microalbumin-to-creatinine ratio of 1684 mg/g of creatinine and
a diethylenetriaminepentaacetic acid clearance estimated glomerular
filtration rate of 70 mL/min/1.73 m2. She fails to attend the first adult
visit and is lost to follow-up for 18 months during which time she did
not receive her medication or monthly transfusions. At age 20 years,
she presents to the ED with chronic pain, hyperkalemia, and an es-
timated glomerular filtration rate of 24 mL/min/1.73 m2. She receives
urgent hemodialysis and continues monthly hemodialysis treatment.

Survival of sickle cell disease
Survivorship into adulthood for children with sickle cell disease
(SCD) has increased to .95% by age 18 years,1 and is attributed to
newborn screening implementation, penicillin prophylaxis, primary
stroke prevention, and disease-modifying therapies. This progress
has resulted in a change in the pattern of mortality over the past
almost 50 years. Age of death for individuals with SCD changed
from a bimodal pattern in which a peak in early childhood, and again
in adolescence, occurred (1979), to a unimodal one in which deaths
in pediatrics became rare, but began to rise during young adulthood
years (2017) (Figure 1). However, the peak in mortality among adults
has not changed in the last 50 years (Figure 1) and, today, they
continue to die an average of 20 years sooner than their race-matched
counterparts.2
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The adolescence-to-adulthood gap
With increased survivorship, an important time for youth with SCD
is the transition period from pediatric to adult life, when continued
support is needed to ensure continuity of care. Health care transition
is defined as “the purposeful, planned movement of adolescents and
young adults with chronic physical and medical conditions from child-
centered to adult-oriented health care systems.”3(p. 570) Health care
transition comprises 3 phases: transition preparation, transfer, and adult
care integration.4 Transfer comprises the act of changing from a pe-
diatric to an adult-centered care model, whereas transition refers to the
entire period of preparation, transfer, and integration into adult care.

Among individuals with SCD, a rise in mortality occurs in the early
young adulthood years (ages 20 to 24 years) (Figure 1), coinciding
with the period in which they leave pediatric care. During this period,
acute care utilization rises, and a subset of patients demonstrates
increased disease severity during the transfer period.5 Not only is the
transfer period a high-risk time for poor health outcomes, but it is also
costly to the health system. In 2011, up to $45 billion dollars were
spent mitigating poor transition outcomes in the United States.6 Like
SCD, increasing numbers of children and youth with special health
care needs are surviving into adulthood. As of 2015, over one-half of
individuals living with cystic fibrosis (CF) were adults, in contrast
to ,30% in 1986.7 However, contrasting with SCD, the Cystic
Fibrosis Foundation mandates establishment of adult-centered care
when a CF program has$40 patients aged$18 years. Additionally,
a national registry of CF exists, allowing tracking of transition
outcomes. According to the national CF registry, the mean age
of transfer to adult care is 21 years, and there is a lesser decline in the
forced expiratory volume in 1 second among those who transfer to
an adult provider vs those remaining in pediatric care.8 Thus, it is
imperative that more research and effort are focused on improving
the health care transition resources for individuals with SCD, in-
cluding better monitoring of the entire transition process.

Why does transition to adult care fail?
There are several barriers to health care transition. Health system
barriers such as lack of specialized and interested providers, chal-
lenges in care coordination across pediatric and adult health systems,
and losses in health coverage can all impact patients’ continuity of
care and ultimately their management of the disease. Patient-level
factors such as cognitive-functioning deficits, lack of preparedness,
including disease knowledge and self-efficacy skills, and comor-
bidities (eg, depression, anxiety) are additional barriers that may
affect patients’ ability to use self-management skills consistently and
effectively.9 Studies have explored stakeholder perceptions about
health care transition. Adolescents with SCD and caregivers have

reported concerns about care delivered in the ED, appropriately
communicating medical needs when in pain, need for transferring
responsibility of disease management from caregiver to patient, and
expectations about the differences between pediatric- and adult-
centered care.10 Young adults with SCD have raised similar con-
cerns, with a focus on negative experiences and stigma in adult
care.11 Patients may be less likely to engage with the adult system
due to poor experiences in the ED and unsatisfactory working re-
lationships with adult providers, leading them to manage disease
complications at home, thereby delaying receipt of necessary care.
Collectively, these barriers result in poor transition outcomes, which
in addition to disease progression, lead to health deterioration during
the health care transitional years (Figure 2).

The social-ecological model of adolescent and young adult readiness
for transition (SMART) is a framework for understanding barriers
as preexisting factors (eg, sociodemographic, medical status) and
modifiable factors (eg, knowledge, skills, psychosocial functioning)
that can impact the transition process and identifying targets for
intervention.12 Other conceptual frameworks for transition suggested
for SCD include the bioecological systems theory, which identifies
the impact of environmental systems and SCD diagnosis, and the
transtheoretical stages of change model, which identifies an in-
dividual’s level of readiness to engage in healthy behaviors.13

National standards and outcome measures for health
care transition
Professional organizations have recognized the importance of health
care transition. The American Academy of Pediatrics, American
Academy of Family Physicians, and the American College of
Physicians were the first to develop an expert opinion and consensus
statement on effective transition.14 Later, a national initiative on
health care transition, the National Alliance to Advance Adolescent
Health, in partnership with the Maternal and Child Health Bureau,
created the Got Transition/Center for Health Care Transition Im-
provement. Got Transition has defined the basic components of
health care transition support through the development of the Six
Core Elements of Health Care Transition. The Six Core Elements
serve as a framework for transition programs and comprise:
(1) creating a transition policy, (2) tracking and monitoring progress,
(3) assessing transition readiness, (4) planning for adult care,
(5) transferring to adult care, and (6) integrating into adult care
(https://www.gottransition.org). The Six Core Elements have been
tested in quality improvement projects and customized to different
care settings, including subspecialties.15 An SCD transition policy
statement has also been issued by the Association of Pediatric
Hematology/Oncology Nurses and the American Society of Pediatric

Figure 1. Proportion of deaths among individuals with SCD by age group. Adapted from Hassell1 (source: wonder.cdc.gov) with permission.
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Hematology Oncology, and recommends: early discussion of tran-
sition; collaboration among patients, families, and providers to create
the transition plan; annual transition readiness assessment; and com-
munication between pediatric and adult providers during transfer of
care.16 Additionally, the American Society of Hematology has devel-
oped a transition toolkit for SCD that provides disease-specific in-
struments that can be used during the transition process (https://
www.hematology.org/clinicians/priorities/5573.aspx). Finally, increas-
ing the proportion of youth with special health care needs whose
health care provider has discussed transition planning from pediatric
to adult health care is one of the Healthy People 2020 goals (https://
www.healthypeople.gov/node/4153/data_details).

Currently, there is no established metric for successful health care
transition. In the few studies attempting to address transition out-
comes, outcomes were simplified, and have examined pre- and
posttransition SCD knowledge,17 completion of an initial visit to an
adult care provider,18 and satisfaction with the transition process.19

An SCD retrospective analysis found that during a 5-year time
period, 32% of patients did not complete the adult transfer, and those
at highest risk were patients with HbSC (compound heterozygous
sickle and C hemoglobin) or HbSb1 (compound heterozygous sickle
and b thalassemia plus) thalassemia not on chronic transfusions and
who lived.20miles from the adult center.20 Studies have not examined
psychosocial factors such as emotional and behavioral functioning,
resilience, and health-related quality of life (HRQOL), all aspects
that may impact transition. Providers have examined which transition
outcomes were most meaningful, including health care utilization,
HRQOL, and stable disease trajectory, providing guidance on pos-
sible outcome measures for health care transition.21

Health care transition interventions
There is limited evidence on the efficacy of health care transition
interventions. Best practices, using care guidelines and evidence-

based interventions, should drive the development and implementa-
tion of health care transition strategies. Additionally, the triple-aim
framework should guide the development and outcome measurement
for these interventions, whereby population health (eg, reduction of
ED reliance), consumer experience (eg, satisfaction with the transition
process), and cost of care should all be considered.22 In general, health
care transition interventions and models can be divided into those
focusing on individual Six Core Elements of Health Care Transition
(single Element Core–based interventions) or multiple Core Elements,
comprising a comprehensive health care transition model of care.4 In
other chronic diseases, most of the interventions in health care tran-
sition have focused on the transfer period, rather than the entire range
of the transition years.23 By contrast, in SCD, most interventions have
focused on transition readiness assessment and transition planning
(Table 1). Furthermore, health care transition interventions have in-
corporated technology and have used mobile Health (mHealth) to
increase self-management, including medication adherence and in-
crease access to personal medical history.24-26 To date, only 1 tran-
sition to adult care program for SCD has reported its results utilizing all
Six Core Elements of Health Care Transition: the Transition In-
tervention Program from Virginia Commonwealth University.27 Al-
though only a small sample of patients was reported to have completed
this program (N5 37), all patients completed a first visit with the adult
provider (an improvement from 50% preprogram), and 78% of them
have remained in adult care, although the time frame for adult care
retention was not provided.

How we approach transition
Since 2007, St. Jude Children’s Research Hospital (St. Jude) has
progressively developed and implemented a transitional health care
program designed for youth with SCD that is embedded within
a medical home and spans the ages of 12 to 25 years (Figure 3).
The development and implementation of the program components
were informed by suggestions from patients and families during

Figure 2. Health deterioration multifactorial model during health care transition years for young adults with SCD.
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evaluation of the program.10 The program components are presented
according to the Six Core Elements of Health Care Transition
(Figure 3).

Transition policy: age 12 years
A hematology nurse case manager discusses the transition policy
with the patient and family at age 12 years. This policy is written at
a third-grade reading level and states that preparation for transition
will occur from age 12 years until transfer to adult care at age 18
years and is a collaborative effort among the patient, family, and staff

(https://www.stjude.org/content/dam/en_US/shared/www/patient-
support/hematology-literature/pediatric-transition-policy.pdf).

Transition tracking and monitoring: ages 12 to 25 years
A transition module within our clinical database tracks: (1) transition
outcomes, (2) disease-specific knowledge and transition readiness
assessment scores, (3) dates of participation in self-management
training and early introduction to adult care, (4) dates of last visit in
pediatrics, (5) information about the adult provider to whom patient
was transferred, (6) dates of first adult visit, and (7) retention in adult
care. This database is used to monitor the patients’ progress as they

Table 1. Health care transition interventions for SCD according to the Six Core Elements of Health Care Transition

Six Core Elements of Health Care Transition with intervention description

1. Transition policy (informs youth of timing and upcoming process for transition)

2. Tracking and monitoring transition progress

3. Transition readiness/self-care assessment
Non–disease-specific instruments
Successful Transition to Adulthood with Therapeutics (STARx; parent and child forms)35

Adolescent autonomy checklist36

Newest vital sign37 (measures health literacy)
Transition Readiness Assessment Questionnaire (TRAQ)30

Disease-specific instruments
Disease knowledge and self-management (adapted to SCD from the National Hemophilia Foundation Transition guidelines)38

Transition Intervention Program (TIP)–Readiness for Transition (TIP-RFT)39

Self-administered Sickle Cell Transition Intervention Program skills checklists40

American Society of Hematology (ASH) transition toolkit*

4. Transition planning (develop individualized transition plans, prepare individual, identify provider)
Problem-solving education (cognitive-behavioral intervention that teaches problem-solving skills as a way to cope with life stressors): acceptability
demonstrated through focus groups41

Skill-based educational handout (educational handouts provided in clinic and informed by items flagged in the readiness assessment as “needs
practice”)42

Music therapy (music therapy–based intervention to increase disease knowledge, self-efficacy, clinic attendance, and reduce ED visits): disease
knowledge improved, and patients reported satisfaction with intervention43

Education in clinic using hand-held device (general disease education, healthy living, general career and vocation guidance): found to improve disease
knowledge17

SCD-Plane (individualized transition plan informed by neuropsychological testing): used to inform academic planning and local services44

SCD-specific web-based portal (designed to improve communication with providers, improve decision-making, facilitate access to laboratory results
and scheduling): shown to be feasible, acceptable, and improve patient-provider communication, but not decision-making45

iManage, a prototype app designed to promote self-management skills: rated as feasible and beneficial by SCD users26

Chronic Disease Self-Management Program (a 6-week group-based intervention led by lay leaders with a chronic health condition): increased self-
efficacy, but not disease-specific self-efficacy46

Education about sickle cell heredity (in-clinic sessions by a health educator): feasibility and increased knowledge demonstrated28

Personal health record education (tool used to increase knowledge of personal medical history given in clinic by social workers): shown to be feasible
and able to identify areas of gap in medical history knowledge29

5. Transfer of care/initial adult provider visit (schedule of first adult visit, transfer of medical records, care for patient until first adult visit
completed, confirm adult visit completed)
Visit of adult provider facilities prior to leaving pediatric care: shown to increase rate of fulfillment of first visit with adult provider18,47

Transition sickle cell clinic with early introduction to adult provider: lower levels of negative affect (fear and sadness) and higher levels of positive affect
(serenity and joviality) among youth who participated in the transition clinic compared with adults who did not48

6. Transition completion/ongoing care/consumer feedback
Young adult perspectives of the most important topics to include in transition programming: help in selecting adult provider, seeking emergency care,
medication knowledge and medication adherence support, disease education, and being aware of the impact of health behaviors on one’s health11,49

All Six Core Elements of transition described in 1 single program
Virginia Commonwealth University’s TIP: a multidisciplinary comprehensive program that begins transition programing and preparation at age 15 years
using a curriculum developed by the program members; it measures readiness using the TIP-RFT survey, transfers patients after high school
graduation, mostly within the same health system, and tracks patients during integration into adult care27

*American Society of Hematology pediatric to adult hematologic care transition (https://www.hematology.org/clinicians/priorities/5573.aspx).
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are exposed to the sequential interventions of our program and their
outcomes.

Transition readiness: ages 12 to 17 years
To increase transition readiness, semiannual 10- to 15-minute in-clinic
disease educational sessions by the adolescent nurse case manager
take place using resources developed by our program (https://
www.stjude.org/treatment/disease/sickle-cell-disease/educational-
resources.html). In-clinic education is supplemented by a web-
based learning tool, the Sickle Cell Transition E-Learning
Program (STEP) (https://www.stjude.org/treatment/disease/sickle-
cell-disease/step-program.html). Topics covered by both education
methods include disease manifestations (ie, signs and symptoms of
end-organ dysfunction), disease pathophysiology, proper nutrition,
exercise, growth and development, and treatment options. Pre- and
posteducational test assessments evaluate knowledge retention. A
health educator teaches SCD inheritance pattern and the implications
of having trait or disease. This counseling session promotes high
knowledge-retention rates among adolescents.28 Starting at age 13
years, part of the visit takes place without the parent in the room.
Communication skills are further emphasized starting at age 15 years

using the personal health record tool. This tool has identified gaps in
knowledge, in that adolescents could report their correct sickle
genotype and major disease complications (eg, stroke), but had
limited knowledge about treatment information (eg, hydroxyurea
dosing).29 Role-play skill training is offered during the Skills
Laboratory, an activity that models medically necessary habits for
transition.10 During the Skills Laboratory, adolescents receive
practice training on insurance benefits, pharmacy readiness, and
appointment scheduling. All educational activities are operation-
alized through age-based care plans (https://www.stjude.org/
content/dam/en_US/shared/www/patient-support/hematology-
literature/plan-of-care-visits.pdf).

To assess readiness, at ages 15 and 17 years, patients and caregivers
complete the Self-Management Skills Checklist, a transition readi-
ness assessment adapted from the Transition Readiness Assessment
Questionnaire30 that assesses perceived adolescent SCD knowledge
and self-management skills. Additionally, at age 17 years, transition
readiness is assessed by the transition team using a new instrument
that measures readiness in 4 domains: medical, academic, psycho-
social, and emotional.31

Figure 3. Map of the St. Jude Transition to Adult Care Program for SCD. Interventions within the program follow the Six Core Elements of Health Care
Transition and occur according to age. Numbers next to the interventions correspond to one of the Six Core Elements of transition as follows: (1) transition
policy, (2) tracking and monitoring progress, (3) assessing transition readiness, (4) planning for adult care, (5) adult care transfer, and (6) integration into
adult care.
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Transition preparation and planning: ages 12 to 17 years
Cognitive deficits may occur as potential complications from is-
chemic brain damage in SCD.32 A 2-hour assessment of neuro-
behavioral skills is therefore completed at age 12 years by a pediatric
neuropsychologist, and again repeated at ages 16, 19, and 25 years.
Testing assesses intellectual ability, attention, executive functioning,
processing speed, verbal memory, and visual motor integration, all
areas in which youth with SCD may experience deficits. The results
of these screening tests are used to identify those who require ad-
ditional psychological assessment, to assist with academic planning,
and to tailor future disease transition planning. Between the ages of
12 and 14 years, the social worker introduces the concept of self-
advocacy and discusses insurance coverage. As additional support,
all adolescents are invited to participate in monthly support groups to
discuss personal, medical, and social concerns.

Academic planning. The academic coordinator (a certified school
educator) provides school advocacy and guides parents in federal
educational plan enrollment (eg, 504 plan), which provides class-
room accommodations and school awareness. Individualized aca-
demic management is informed by the neurocognitive assessments
and may result in the development of an individualized education
plan that includes other interventions, such as a special learning plan,
occupational therapy, and speech/language therapy. Finally, an aca-
demic interest inventory is administered to gauge academic interests
and career goals. In subsequent visits, the academic coordinator uti-
lizes the results of the interest inventory, neurocognitive assessments,
and academic performance to plan postsecondary life (eg, Job Corps,
college enrollment, vocational programs).

Review and update of transition plan and preparation for
adult care. At age 17 years, care coordination switches from the
adolescent nurse case manager to the transition nurse case manager,
who coordinates care until age 25 years. Informed by the readiness
assessments and neurocognitive testing, individualized action plans
are put in place between ages 17 and 25 years.

Transfer of care: ages 17 to 18 years
At age 17 years, patients are introduced to adult medical homes
through participation in the Transition Tour Program. Pilot data have
shown significantly higher rates of matriculation into adult care
among Tour Program participants vs nonparticipants.18 Health care
is transferred to the adult care setting of choice at age 18 years.
Patients who are socially or medically unstable are kept in pediatric
care until stable enough to transfer. During the last pediatric visit,
patients receive a packet that contains a transition certificate, medical
summary, thermometer, information about SCD community-based
organizations, and the date and address of their first adult ap-
pointment. After scheduling the first adult appointment, usually
within 3 to 4 weeks from the last pediatric visit, the transition nurse
manager sends the patient’s medical summary to the future adult
provider. The summary contains information in 4 areas: (1) medical:
list of previous and ongoing medical issues, end-organ assessment
(eg, brain-imaging studies, pulmonary function tests), schedule of
treatment, and evaluations (eg, vaccinations, iron overload and end-
organ function assessment); (2) social: description of home life,
conservatorship; (3) academic: past performance, plans for post-
secondary education, and information about resources; and (4)
emotional: mental health and cognitive assessment results and
treatment. The transition nurse case manager is present at their
first adult visit if the patient choses to receive care at the adult

partner program, the Methodist Comprehensive Sickle Cell Center
(MCSCC).

Transition completion and integration into adult care
Once transferred to MCSCC, youth are seen in the young adult
transition clinic once every 4 months in the first year, and once every
6 months from ages 19 to 25 years. As in the pediatric program, a care
plan details the education provided in clinic (https://www.stjude.
org/content/dam/en_US/shared/www/patient-support/hematology-
literature/plan-of-care-visits.pdf) and progress with gaining disease-
specific knowledge is measured through pre- and postassessment tests.
During their first visit, the transition policy is provided, and depression
screening using Patient Health Questionnaire 9 (PHQ-9) is adminis-
tered. Every 6 months, the adult social worker discusses insurance
benefits, transportation needs, and advance directives. The pediatric
and the adult programs colocate care. The psychologist and the
transition nurse case manager’s efforts are allocated to both the pe-
diatric and adult programs (~50% in each). Additionally, from ages 18
to 25 years, patients receive comanaged care by both the new adult
provider and the pediatric hematologist. In this colocated model, acute
care utilization does not rise during the transition years and greater
disease-specific knowledge associates with greater compliance with
health-maintenance visits.33 At age 26 years, patients leave the
young adult transition clinic and join the pool of older adults.
Transition is now considered complete.

Outcomes of the St. Jude Transition to Adult
Care Program
In our program, we track our patients’ transition of outcomes and
study them through a lifetime longitudinal cohort study for SCD, the
Sickle Cell Clinical Research and Intervention Program (SCCRIP).34

Trends in transition outcomes from program initiation (2007) to data
censoring (2017) were analyzed, and transition outcomes from the
preprogram period (2003-2006) were compared with those following
program implementation (2007-2017). Three trends were analyzed
from 2003 to 2017: (1) pediatric care abandonment (discontinuation
of pediatric care between ages 12 and 18 years), (2) matriculation to
adult care (completion of a first visit with the adult provider after
pediatric care), and (3) adult care abandonment (discontinuation of
adult care within 12 months from first adult visit). The rates of
matriculation to adult care, as well as pediatric and adult care
abandonment during and postpediatric care, were compared using
linear regression. The frequencies of transition outcomes pre- and
posttransition program initiation (2003-2006 vs 2007-2017) were
compared with x2 tests. Latency from pediatric to adult care (the
interval between pediatric and adult care) was compared between
years with the Mann-Whitney U test. Since the program inception in
January 2007, 568 youth (307 boys and 261 girls) with SCD have
participated. From 2003 to 2017, there has been a significant de-
crease in pediatric (b 5 22.91; P 5 .002) and adult care aban-
donment (b521.91; P5 .004) (Figure 4). The rate of matriculation
to adult care has increased from year to year since the transition
program start (b 5 4.82; P , .001) (Figure 4). When 469 transition
program patients were compared with the 36 pretransition program
patients, there was a significant difference in the proportion of pa-
tients who matriculated to adult care (78% vs 42%) and those who
abandoned care after completion of pediatric care (22% vs 58%; P,
.01). Additionally, the median latency between pediatric and adult
care decreased from 64 months (range, 0-162 months) pretransition
program to 1 month (range, 0-111 months) posttransition program
(P , .001; Figure 5).
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Clinical case: transition reimagined
This 13-year-old girl with sickle cell anemia failed to transfer care
within the recommended 6-month interval between the pediatric and
the adult center care. Additionally, she did not receive adequate
preparation during the pediatric years nor did she receive any special
support during the transfer and adult care integration phases. Con-
sequently, she disengaged in her care, likely contributing to her
poor self-management skills and the faster progression of sickle
nephropathy. Ideally, the following should have occurred: (1) en-
rollment in a transition to adult care program at the age of 13 years
when she resumed longitudinal sickle cell care; (2) receipt of sickle
cell education and self-management skill-building sessions tailored
to her health literacy level (additionally, use of smart phone apps that
motivate, send daily reminders, and allow an accountability partner
[eg, her mother] to track daily medication intake, could have ensured
better medication adherence); (3) during the transfer phase, she could

have benefited from the services of a transition coordinator, who
helps identify adult providers, remind them of upcoming appoint-
ments, and transfers records to the future adult provider (after
missing her first adult appointment, having a peer mentor or a
community health worker visit her house, reschedule, and accom-
pany her to the appointment could have ensured care continuity); and
(4) finally, continued transition services by a transition coordinator
during young adulthood years who offered self-management skill-
building sessions could have benefited this patient. Regular com-
munications among adult providers (hematologist and nephrologist)
through the electronic health record facilitate comanagement, in
addition to making their notes visible to the patient through the
patient portal, increasing the patient knowledge of her medical
history. A structured comprehensive transition program could have
afforded this patient care continuity with improved self-efficacy
skills and better health outcomes, and could have leveraged

Figure 4. Adult care engagement and care abandonment. Since program implementation in 2007, there has been a decrease in the number of patients
who have abandoned pediatric care (b522.91; P5 .002) (blue line), an increase in completion of transition (green line), and an increase in completion of
the first visit with the adult provider after leaving pediatric care (b5 4.82; P# .001). A gradual decline in care abandonment (red line) after transfer to adult
care is shown from 2003 to 2017 (b 5 21.91; P 5 .004).

Figure 5. Transfer latency time from pediatric to adult care. With the implementation of the St. Jude Transition to Adult Care Program in 2007, mean
latency time to the adult provider after the last visit at St. Jude has significantly decreased, from 64months (range, 1-162months) pretransition program to 1
month (range, 0-111 months) posttransition program (P , .001).
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digital technology to improve patient care engagement and care
coordination.

Conclusions and future directions
The increased survival of children with SCD presents both a chal-
lenge and an opportunity. Structured and standardized transition to
adult care programs are now priorities. No formally tested evidenced-
based comprehensive care delivery model has been reported in SCD,
therefore defining the interventions that are efficacious and improve
outcomes during transfer and integration into the adult care system
is critical. Several individual interventions have been described
(Table 1), but their impact on transition outcomes (eg, transfer rates,
care engagement) has not been consistently reported, nor has their
reproducibility been tested. Currently, 2 Patient-Centered Outcomes
Research Institute–funded studies are investigating the effectiveness
of different transition interventions: the Sickle Cell Trevor Thompson
Transition Project (ST3P-UP; NCT03593395) and Community Health
Worker and Mobile Health Programs to Help Young Adults with
Sickle Cell Disease Transition to Using Adult Healthcare Services
(COMETS; NCT03648710) studies. The ST3P-UP study will ran-
domize 700 patients ages 16 to 25 years to receive standardized
transition education and peer support vs standardized transition ed-
ucation alone across 14 sickle cell clinics in North America (https://
www.pcori.org/research-results/2017/comparative-effectiveness-peer-
mentoring-vs-structured-education-based). The COMETS study will
randomize 450 youth with SCD ages $17 years to receive guidance
form community health workers who have SCD vs the use of the
iManage app vs usual care provided by their treating physicians (https://
www.pcori.org/research-results/2017/community-health-worker-
and-mobile-health-programs-help-young-adults-sickle).

As transition to adult care programs for individuals with SCD are
conceptualized, financial support to develop and maintain these
programs is imperative. Most of the activities pertaining to care
coordination (eg, transfer of records to adult providers) and transition
readiness (eg, disease education) are not reimbursable. A fee-for-
service model is not designed to support these activities. Alternative
models that value the care delivered (ie, value-based initiatives) are
urgently needed to financially support all required components of
health care transition.

Finally, there is a need for standardization of health care transition
outcome measures. Measures of health care utilization, self-
management, and HRQOL have all been used as transition outcomes.
A consensus on transition outcome measures would facilitate com-
parison across different interventions and programs. Ideally, these
measures should reflect the activities and interventions during the 3
phases of transition (preparation, transfer, and adult care integration)
and have patient input.
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